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Andrew,

We have completed our review of the revised 3-Roots water study, dated April 10, 2019.
The subject sewer study is accepted by the Water and Sewer Development Review Section of
the Development Services Department.

Copy attached.

Thank you,

Irina Itkin
Assistant Engineer-Civil
Water and Sewer Development Review
Development Services
1222 First Avenue, MS 401
San Diego CA 92101
(619) 446-5422
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City of San Diego Water Department 2-1 BOOK 2 
Capital Improvements Program Issue 
Guidelines and Standards November 2002  

Chapter 2 
WATER DEMANDS AND SERVICE 

CRITERIA 
 
 

2.1 General 
 
This chapter outlines planning procedures to estimate water demands and fire flows.  Water 
system service requirements are also defined in terms of water pressure and reservoir storage. 
 

2.2 Service Area 
 
The DESIGN CONSULTANT defines the project=s service area and identifies the pressure 
zones in which it is located.  The Senior Civil Engineer in charge of either Water Planning and 
Project Development, or Planning and Development Review Water Review Section, approves 
the service area boundaries. 
 

2.3 Land Use and Residential Population 
 
The DESIGN CONSULTANT develops present and future land use maps for the service area to 
define the following land use categories: residential (by zone in accordance with Table 2-1), 
central business district, commercial and institutional, parks, hospitals, hotels, industrial, office, 
and schools. 
 
The DESIGN CONSULTANT estimates the residential population in the service area  based on 
present and future allowable land use.  Unless more accurate population density estimates are 
available, the residential population in the service area is estimated based on the figures 
presented in Table 2-1. 

Table 2-1 
Residential Population Density 

  
 

Zone 

 
Dwelling Unit Density 

(dwelling unit/net acre) 

 
Unit Density 

(persons/dwelling unit) 
 

Population Density 
(persons/net acre) 

 A-1-10  0.1  3.5  0.4 
 A-1-5  0.2  3.5  0.7 
 A-1-1  1  3.5  3.5 
 R-1-40  1  3.5  3.5 
 R-1-20  2  3.5  7.0 
 R-1-10  4  3.5  14 
 R-1-5  9  3.5  32 
 R-2  14  3.2  45 
 R-2A  29  3.0  87 
 R-3  43  2.6  112 
 R-3A  73  2.2  161 
 R-4  109  1.8  196 
 R-4C  218  1.5  327 

 
 











Project:  3Roots                     Velocity Check

Date: 03/20/2017

Job Number: 537-012

Scenario:  All Pipes Open - Average Day Demands

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 304.52 0.49

2 16 381 0.61

3 16 0 0

4 16 304.52 0.49

5 10 - PRV 304.52 1.24

6 16 381 0.61

7 10 - PRV 381 1.56

8 16 0 0

9 8 - PRV CLOSED CLOSED

10 12 -38.33 -0.11

11 12 29.48 0.08

12 16 -195.92 -0.31

13 16 220.37 0.35

14 12 -37.08 -0.11

15 16 -122.6 -0.2

27 12 39.58 0.11

29 16 -22.33 -0.04

33 12 22.33 0.06

37 16 0 0

101 16 -195.92 -0.31

105 16 -183.05 -0.29

109 16 -85.66 -0.14

113 16 -187.09 -0.3

117 16 343.1 0.55

121 16 363.5 0.58

125 16 381 0.61

201 12 -59.19 -0.17

202 12 -66.34 -0.19

203 12 47.18 0.13

205 12 -141.24 -0.4

207 12 304.52 0.86

209 12 -263.89 -0.75

211 12 -23.15 -0.07

213 12 -49.4 -0.14

215 12 -66.96 -0.19

241 12 23.29 0.07

249 12 -97.39 -0.28

253 12 -123 -0.35

301 12 78.14 0.22

303 8 -15.93 -0.1

304 8 -39.84 -0.25

305 8 -23.84 -0.15

309 8 -29.6 -0.19

312 12 81.64 0.23

313 12 46.29 0.13

317 8 27.53 0.18

321 8 21.77 0.14

325 12 21.93 0.06

329 12 7.03 0.02

333 12 -27.89 -0.08

335 8 -4.23 -0.03

337 12 32.6 0.09

341 12 -78.14 -0.22

357 12 30.56 0.09

359 8 2.68 0.02

361 8 3.55 0.02

363 8 1.47 0.01

365 8 2.06 0.01

367 8 7.04 0.04

369 8 14.97 0.1

371 8 1.45 0.01

373 8 4.41 0.03

387 12 45.54 0.13

389 8 18.99 0.12

393 8 -16.01 -0.1

399 8 -6.81 -0.04

401 8 7.26 0.05

403 8 -2.34 -0.01

405 12 -20.02 -0.06



Project:  3Roots

Date: 03/20/2017

Job Number: 537-012

Scenario:  All Pipes Open - Peak Hour Demands

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1461.72 2.33

2 16 1828.78 2.92

3 16 0 0

4 16 1461.72 2.33

5 10 - PRV 1461.72 5.97

6 16 1828.78 2.92

7 10 - PRV 1828.78 7.47

8 16 0 0

9 8 - PRV CLOSED CLOSED

10 12 -183.97 -0.52

11 12 141.49 0.4

12 16 -940.43 -1.5

13 16 1057.78 1.69

14 12 -177.98 -0.5

15 16 -588.48 -0.94

27 12 189.98 0.54

29 16 -107.18 -0.17

33 12 107.18 0.3

37 16 0 0

101 16 -940.43 -1.5

105 16 -878.66 -1.4

109 16 -411.19 -0.66

113 16 -898.05 -1.43

117 16 1646.86 2.63

121 16 1744.78 2.78

125 16 1828.78 2.92

201 12 -284.1 -0.81

202 12 -318.42 -0.9

203 12 226.45 0.64

205 12 -677.97 -1.92

207 12 1461.72 4.15

209 12 -1266.69 -3.59

211 8 -111.12 -0.32

213 8 -237.12 -0.67

215 8 -321.41 -0.91

241 12 111.79 0.32

249 12 -467.47 -1.33

253 12 -590.4 -1.67

301 12 375.07 1.06

303 12 -76.47 -0.49

304 12 -191.24 -1.22

305 12 -114.41 -0.73

309 12 -142.06 -0.91

312 12 391.88 1.11

313 8 222.17 0.63

317 8 132.13 0.84

321 8 104.48 0.67

325 12 105.29 0.3

329 12 33.77 0.1

333 12 -133.86 -0.38

335 12 -20.32 -0.13

337 12 156.49 0.44

341 12 -375.07 -1.06

357 12 146.71 0.42

359 8 12.86 0.08

361 8 17.06 0.11

363 8 7.07 0.05

365 8 9.88 0.06

367 8 33.77 0.22

369 8 71.86 0.46

371 8 6.95 0.04

373 8 21.15 0.13

387 12 218.58 0.62

389 12 91.16 0.58

393 8 -76.83 -0.49

399 12 -32.7 -0.21

401 8 34.85 0.22

403 8 -11.23 -0.07

405 12 -96.1 -0.27



Project:  3Roots

Date: 03/20/2017

Job Number: 537-012

Scenario:   All Pipes Open - Max Day Demands plus 2000 gpm at Node 316

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1439.77 2.3

2 16 1919.75 3.06

3 16 0 0

4 16 1439.77 2.3

5 10 - PRV 1439.77 5.88

6 16 1919.75 3.06

7 10 - PRV 1919.75 7.84

8 16 0 0

9 8 - PRV CLOSED CLOSED

10 12 -62.92 -0.18

11 12 45.22 0.13

12 16 -405.58 -0.65

13 16 440.74 0.7

14 12 -74.16 -0.21

15 16 -245.2 -0.39

27 12 79.16 0.22

29 16 -44.66 -0.07

33 12 44.66 0.13

37 16 0 0

101 16 -405.58 -0.65

105 16 -671.06 -1.07

109 16 -204.62 -0.33

113 16 -597.55 -0.95

117 16 1843.95 2.94

121 16 1884.75 3.01

125 16 1919.75 3.06

201 12 24.35 0.07

202 12 -118.94 -0.34

203 12 80.62 0.23

205 12 -635.64 -1.8

207 12 1439.77 4.08

209 12 -1358.51 -3.85

211 8 159.6 0.45

213 8 107.1 0.3

215 8 71.98 0.2

241 12 46.58 0.13

249 12 -466.44 -1.32

253 12 -517.66 -1.47

301 12 346.35 0.98

303 12 477.75 3.05

304 12 768.49 4.9

305 12 -381.53 -2.44

309 12 -393.05 -2.51

312 12 1303.59 3.7

313 8 899.02 2.55

317 8 861.5 5.5

321 8 -1138.5 -7.27

325 12 -101.87 -0.29

329 12 -131.67 -0.37

333 12 -53.02 -0.15

335 12 330.1 2.11

337 12 258.03 0.73

341 12 -346.35 -0.98

357 12 59.07 0.17

359 8 6.05 0.04

361 8 7.38 0.05

363 8 3.03 0.02

365 8 4.03 0.03

367 8 13.8 0.09

369 8 29.25 0.19

371 8 2.7 0.02

373 8 8.4 0.05

387 12 88.32 0.25

389 12 -300.58 -1.92

393 8 1150.02 7.34

399 12 184.96 1.18

401 8 -125.45 -0.8

403 8 135.29 0.86

405 12 108.45 0.31



Project:  3Roots

Date: 03/20/2017

Job Number: 537-012

Scenario:   All Pipes Open - Max Day Demands plus 3000 gpm split between Nodes 324 and 328

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1908.03 3.04

2 16 2403.41 3.83

3 16 0 0

4 16 1908.03 3.04

5 10 - PRV 1908.03 7.79

6 16 2403.41 3.83

7 10 - PRV 2403.41 9.82

8 16 0 0

9 8 - PRV CLOSED CLOSED

10 12 -204.9 -0.58

11 12 187.2 0.53

12 16 -263.6 -0.42

13 16 440.74 0.7

14 12 -74.16 -0.21

15 16 -245.2 -0.39

27 12 79.16 0.22

29 16 -44.66 -0.07

33 12 44.66 0.13

37 16 0 0

101 16 -263.6 -0.42

105 16 -1092.75 -1.74

109 16 -150.59 -0.24

113 16 -1560.48 -2.49

117 16 2327.61 3.71

121 16 2368.41 3.78

125 16 2403.41 3.83

201 12 -536.39 -1.52

202 12 -260.92 -0.74

203 12 222.6 0.63

205 12 -1008.6 -2.86

207 12 1908.03 5.41

209 12 -1826.77 -5.18

211 8 -220.81 -0.63

213 8 -273.31 -0.78

215 8 -308.43 -0.87

241 12 46.58 0.13

249 12 -942.16 -2.67

253 12 -993.38 -2.82

301 12 1363.32 3.87

303 12 147.99 0.94

304 12 -360.3 -2.3

305 12 -192.83 -1.23

309 12 -204.35 -1.3

312 12 443.9 1.26

313 8 228.03 0.65

317 8 190.51 1.22

321 8 178.99 1.14

325 12 862.76 2.45

329 12 -637.24 -1.81

333 12 -904.38 -2.57

335 12 -468.93 -2.99

337 12 423.64 1.2

341 12 -1363.32 -3.87

357 12 704.01 2

359 8 -200.37 -1.28

361 8 -87.36 -0.56

363 8 -36.92 -0.24

365 8 43.98 0.28

367 8 108.54 0.69

369 8 235.67 1.5

371 8 57.5 0.37

373 8 120.08 0.77

387 12 939.68 2.67

389 12 498.45 3.18

393 8 -167.47 -1.07

399 12 -282.19 -1.8

401 8 206.42 1.32

403 8 -196.58 -1.25

405 12 1232.86 3.5



Project:  3Roots

Date: 03/20/2017

Job Number: 537-012

Scenario:   All Pipes Open - Max Day Demands plus 4000 gpm split between Nodes 13 and 15

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 2137.21 3.41

2 16 2598.27 4.15

3 16 600.16 0.96

4 16 2137.21 3.41

5 10 - PRV 2137.21 8.73

6 16 2598.27 4.15

7 10 - PRV 2598.27 10.61

8 16 600.16 0.96

9 8 - PRV 600.16 3.83

10 12 235.08 0.67

11 12 -2235.08 -6.34

12 16 -2085.72 -3.33

13 16 -159.42 -0.25

14 12 -74.16 -0.21

15 16 354.96 0.57

27 12 79.16 0.22

29 16 555.5 0.89

33 12 44.66 0.13

37 16 600.16 0.96

101 16 -2085.72 -3.33

105 16 -1834.05 -2.93

109 16 -930.08 -1.48

113 16 -1561.61 -2.49

117 16 2522.47 4.02

121 16 2563.27 4.09

125 16 2598.27 4.15

201 12 79.42 0.23

202 12 -1803.24 -5.12

203 12 1764.92 5.01

205 12 -1419.89 -4.03

207 12 2137.21 6.06

209 12 -2055.95 -5.83

211 8 -364.73 -1.03

213 8 -417.23 -1.18

215 8 -452.35 -1.28

241 12 46.58 0.13

249 12 -903.97 -2.56

253 12 -955.19 -2.71

301 12 584.95 1.66

303 12 -367.23 -2.34

304 12 -410.11 -2.62

305 12 -218.64 -1.4

309 12 -230.16 -1.47

312 12 493.71 1.4

313 8 252.03 0.71

317 8 214.51 1.37

321 8 202.99 1.3

325 12 211.16 0.6

329 12 181.36 0.51

333 12 -312.21 -0.89

335 12 -3.52 -0.02

337 12 237.44 0.67

341 12 -584.95 -1.66

357 12 252.88 0.72

359 8 -59.33 -0.38

361 8 -23.46 -0.15

363 8 -10.26 -0.07

365 8 17.32 0.11

367 8 44.64 0.28

369 8 94.63 0.6

371 8 20.26 0.13

373 8 42.93 0.27

387 12 347.51 0.99

389 12 33.04 0.21

393 8 -191.47 -1.22

399 12 -10.92 -0.07

401 8 12.28 0.08

403 8 -2.44 -0.02

405 12 -463.77 -1.32



Project:  3Roots

Date: 03/20/2017

Job Number: 537-012

Scenario:  Pipe 312 CLOSED - Max Day Demands Plus 2000 gpm at Node 316

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1551.63 2.48

2 16 1807.89 2.88

3 16 0 0

4 16 1551.63 2.48

5 10 - PRV 1551.63 6.34

6 16 1807.89 2.88

7 10 - PRV 1807.89 7.38

8 16 0 0

9 8 - PRV CLOSED CLOSED

10 12 50.9 0.14

11 12 -68.6 -0.19

12 16 -519.4 -0.83

13 16 440.74 0.7

14 12 -74.16 -0.21

15 16 -245.2 -0.39

27 12 79.16 0.22

29 16 -44.66 -0.07

33 12 44.66 0.13

37 16 0 0

101 16 -519.4 -0.83

105 16 -1211.83 -1.93

109 16 -553.42 -0.88

113 16 -1304.19 -2.08

117 16 1732.09 2.76

121 16 1772.89 2.83

125 16 1807.89 2.88

201 12 290.53 0.82

202 12 -5.12 -0.01

203 12 -33.2 -0.09

205 12 -1040.62 -2.95

207 12 1551.63 4.4

209 12 -1470.37 -4.17

211 8 -325.48 -0.92

213 8 -377.98 -1.07

215 8 -413.1 -1.17

241 12 46.58 0.13

249 12 -658.41 -1.87

253 12 -709.63 -2.01

301 12 704.19 2

303 12 1262.73 8.06

304 12 2072.08 13.22

305 12 619.33 3.95

309 12 607.81 3.88

312 12 CLOSED CLOSED

313 8 596.29 1.69

317 8 558.77 3.57

321 8 -1441.23 -9.2

325 12 -272.85 -0.77

329 12 -302.65 -0.86

333 12 -63.23 -0.18

335 12 848.71 5.42

337 12 605.66 1.72

341 12 -704.19 -2

357 12 66.66 0.19

359 8 3.43 0.02

361 8 6.31 0.04

363 8 2.69 0.02

365 8 4.37 0.03

367 8 14.87 0.09

369 8 31.87 0.2

371 8 3.44 0.02

373 8 9.94 0.06

387 12 98.53 0.28

389 12 -819.19 -5.23

393 8 1452.75 9.27

399 12 488.1 3.12

401 8 -340.93 -2.18

403 8 350.77 2.24

405 12 269.22 0.76



Project:  3Roots

Date: 03/20/2017

Job Number: 537-012

Scenario:  Pipe 125 CLOSED - Max Day Demands Plus 3000 gpm split between Nodes 116 and 120

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 3125.71 4.99

2 16 0 0

3 16 1169.53 1.87

4 16 3125.71 4.99

5 10 - PRV 3125.71 12.77

6 16 0 0

7 10 - PRV 0 0

8 16 1169.53 1.87

9 8 - PRV 1169.53 7.46

10 12 -9.6 -0.03

11 12 -8.1 -0.02

12 16 710.63 1.13

13 16 -728.79 -1.16

14 12 -74.16 -0.21

15 16 924.33 1.47

27 12 79.16 0.22

29 16 1124.87 1.79

33 12 44.66 0.13

37 16 1169.53 1.87

101 16 710.63 1.13

105 16 520.8 0.83

109 16 1521.79 2.43

113 16 1709.05 2.73

117 16 -3000 -4.79

121 16 -1500 -2.39

125 16 CLOSED CLOSED

201 12 -368.75 -1.05

202 12 -65.62 -0.19

203 12 27.3 0.08

205 12 -875.85 -2.48

207 12 3125.71 8.87

209 12 -3044.45 -8.64

211 8 1070.77 3.04

213 8 1018.27 2.89

215 8 983.15 2.79

241 12 46.58 0.13

249 12 -1001 -2.84

253 12 -1052.22 -2.98

301 12 -233.83 -0.66

303 12 378.18 2.41

304 12 406.2 2.59

305 12 204.87 1.31

309 12 193.35 1.23

312 12 -322.6 -0.92

313 8 -140.77 -0.4

317 8 -178.29 -1.14

321 8 -189.81 -1.21

325 12 -145.52 -0.41

329 12 -175.32 -0.5

333 12 220.79 0.63

335 12 67.38 0.43

337 12 -48.34 -0.14

341 12 233.83 0.66

357 12 -156.91 -0.45

359 8 63.88 0.41

361 8 30.46 0.19

363 8 11.51 0.07

365 8 -4.45 -0.03

367 8 -9.28 -0.06

369 8 -28.58 -0.18

371 8 -11.89 -0.08

373 8 -26.36 -0.17

387 12 -185.49 -0.53

389 12 -37.86 -0.24

393 8 201.33 1.28

399 12 31.6 0.2

401 8 -16.09 -0.1

403 8 25.93 0.17

405 12 425.91 1.21



Project:  3Roots

Date: 03/20/2017

Job Number: 537-012

Scenario:  Pipe 301 CLOSED - Max Day Demands Plus 3000 gpm split between Nodes 324 and 328

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1942.06 3.1

2 16 2369.38 3.78

3 16 0 0

4 16 1942.06 3.1

5 10 - PRV 1942.06 7.93

6 16 2369.38 3.78

7 10 - PRV 2369.38 9.68

8 16 0 0

9 8 - PRV CLOSED CLOSED

10 12 -205.25 -0.58

11 12 187.55 0.53

12 16 -263.25 -0.42

13 16 440.74 0.7

14 12 -74.16 -0.21

15 16 -245.2 -0.39

27 12 79.16 0.22

29 16 -44.66 -0.07

33 12 44.66 0.13

37 16 0 0

101 16 -263.25 -0.42

105 16 -1991.17 -3.18

109 16 -1191.96 -1.9

113 16 -1238.54 -1.98

117 16 2293.58 3.66

121 16 2334.38 3.72

125 16 2369.38 3.78

201 12 -537.35 -1.52

202 12 -261.27 -0.74

203 12 222.95 0.63

205 12 -1283.65 -3.64

207 12 1942.06 5.51

209 12 -1860.8 -5.28

211 8 -318.87 -0.9

213 8 -371.37 -1.05

215 8 -406.49 -1.15

241 12 46.58 0.13

249 12 -799.21 -2.27

253 12 -850.43 -2.41

301 12 CLOSED CLOSED

303 12 421.73 2.69

304 12 -550.14 -3.51

305 12 -291.22 -1.86

309 12 -302.74 -1.93

312 12 633.74 1.8

313 8 319.48 0.91

317 8 281.96 1.8

321 8 270.44 1.73

325 12 614.54 1.74

329 12 -885.46 -2.51

333 12 -252.87 -0.72

335 12 -932.51 -5.95

337 12 -288.17 -0.82

341 12 0 0

357 12 207.86 0.59

359 8 -45.01 -0.29

361 8 -16.87 -0.11

363 8 -7.47 -0.05

365 8 14.53 0.09

367 8 38.05 0.24

369 8 80.31 0.51

371 8 16.46 0.11

373 8 35.2 0.22

387 12 288.17 0.82

389 12 962.03 6.14

393 8 -258.92 -1.65

399 12 -553.17 -3.53

401 8 399.02 2.55

403 8 -389.18 -2.48

405 2132.59 6.05



Project:  3Roots

Date: 03/20/2017

Job Number: 537-012

Scenario:  Pipe 13 CLOSED - Max Day Demands Plus 3000 gpm split between Nodes 22 and 24

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1085.75 1.73

2 16 1344.55 2.15

3 16 1866.58 2.98

4 16 1085.75 1.73

5 10 - PRV 1085.75 4.43

6 16 1344.55 2.15

7 10 - PRV 1344.55 5.49

8 16 1866.58 2.98

9 8 - PRV 1866.58 11.91

10 12 -246.62 -0.7

11 12 228.92 0.65

12 16 218.86 0.35

13 16 CLOSED CLOSED

14 12 -1500 -4.25

15 16 1621.38 2.59

27 12 79.16 0.22

29 16 1821.92 2.91

33 12 44.66 0.13

37 16 1866.58 2.98

101 16 -1281.14 -2.04

105 16 -874.82 -1.4

109 16 -426.03 -0.68

113 16 -765.18 -1.22

117 16 1268.75 2.02

121 16 1309.55 2.09

125 16 1344.55 2.15

201 12 -335.96 -0.95

202 12 -302.64 -0.86

203 12 264.32 0.75

205 12 -595.78 -1.69

207 12 1085.75 3.08

209 12 -1004.49 -2.85

211 8 -136.9 -0.39

213 8 -189.4 -0.54

215 8 -224.52 -0.64

241 12 46.58 0.13

249 12 -448.79 -1.27

253 12 -500.01 -1.42

301 12 292.57 0.83

303 12 -106.12 -0.68

304 12 -180.66 -1.15

305 12 -99.8 -0.64

309 12 -111.32 -0.71

312 12 264.26 0.75

313 8 141.42 0.4

317 8 103.9 0.66

321 8 92.38 0.59

325 12 112.25 0.32

329 12 82.45 0.23

333 12 -150.39 -0.43

335 12 -35.17 -0.22

337 12 106.88 0.3

341 12 -292.57 -0.83

357 12 130.59 0.37

359 8 -19.8 -0.13

361 8 -5.01 -0.03

363 8 -2.34 -0.01

365 8 9.4 0.06

367 8 26.19 0.17

369 8 55.1 0.35

371 8 9.72 0.06

373 8 21.86 0.14

387 12 185.69 0.53

389 12 64.69 0.41

393 8 -80.86 -0.52

399 12 -28.89 -0.18

401 8 25.96 0.17

403 8 -16.12 -0.1

405 12 -203.04 -0.58



Project:  3Roots

Date: 03/20/2017

Job Number: 537-012

Scenario:  Pipe 13 CLOSED - Max Day Demands Plus 3000 gpm split between Nodes 22 and 32

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 411.6 0.66

2 16 518.7 0.83

3 16 3287.42 5.25

4 16 411.6 0.66

5 10 - PRV 411.6 1.68

6 16 518.7 0.83

7 10 - PRV 518.7 2.12

8 16 3287.42 5.25

9 8 - PRV 3287.42 20.98

10 12 7.71 0.02

11 12 -25.41 -0.07

12 16 -35.47 -0.06

13 16 CLOSED CLOSED

14 12 -1500 -4.25

15 16 1621.38 2.59

27 12 1500 4.25

29 16 3242.76 5.17

33 12 44.66 0.13

37 16 3287.42 5.25

101 16 -35.47 -0.06

105 16 -166.28 -0.27

109 16 -75.96 -0.12

113 16 -214.36 -0.34

117 16 442.9 0.71

121 16 483.7 0.77

125 16 518.7 0.83

201 12 -37.91 -0.11

202 12 -48.31 -0.14

203 12 9.99 0.03

205 12 -151.17 -0.43

207 12 411.6 1.17

209 12 -330.34 -0.94

211 8 -7.97 -0.02

213 8 -60.47 -0.17

215 8 -95.59 -0.27

241 12 46.58 0.13

249 12 -90.32 -0.26

253 12 -141.54 -0.4

301 12 91.82 0.26

303 12 1.65 0.01

304 12 -34.54 -0.22

305 12 -24.62 -0.16

309 12 -36.14 -0.23

312 12 118.14 0.34

313 8 70.48 0.2

317 8 32.96 0.21

321 8 21.44 0.14

325 12 10.31 0.03

329 12 -19.49 -0.06

333 12 -13.25 -0.04

335 12 3.17 0.02

337 12 43.28 0.12

341 12 -91.82 -0.26

357 12 27.7 0.08

359 8 14.45 0.09

361 8 10.14 0.06

363 8 3.61 0.02

365 8 3.45 0.02

367 8 11.04 0.07

369 8 20.85 0.13

371 8 0.53 0

373 8 2.75 0.02

387 12 48.55 0.14

389 12 26.35 0.17

393 8 -9.92 -0.06

399 12 -7.58 -0.05

401 8 8.93 0.06

403 8 0.91 0.01

405 12 36.04 0.1



Project:  3Roots

Date: 03/20/2017

Job Number: 537-012

Scenario:  Pipe 37 CLOSED - Max Day Demands Plus 3000 gpm split between Nodes 40 and 44

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1941.7 3.1

2 16 2384.69 3.8

3 16 0 0

4 16 1941.7 3.1

5 10 - PRV 1941.7 7.93

6 16 2384.69 3.8

7 10 - PRV 2384.69 9.74

8 16 0 0

9 8 - PRV 0 0

10 12 -613.12 -1.74

11 12 595.42 1.69

12 16 -2810.72 -4.48

13 16 3396.08 5.42

14 12 -74.16 -0.21

15 16 -3200.54 -5.11

27 12 79.16 0.22

29 16 -3000 -4.79

33 12 1500 4.25

37 16 CLOSED CLOSED

101 16 -2810.72 -4.48

105 16 -1782.51 -2.84

109 16 -887.65 -1.42

113 16 -1460.89 -2.33

117 16 2308.89 3.68

121 16 2349.69 3.75

125 16 2384.69 3.8

201 12 -685.97 -1.95

202 12 -669.14 -1.9

203 12 630.82 1.79

205 12 -1170.45 -3.32

207 12 1941.7 5.51

209 12 -1860.44 -5.28

211 8 -301.7 -0.86

213 8 -354.2 -1

215 8 -389.32 -1.1

241 12 46.58 0.13

249 12 -894.86 -2.54

253 12 -946.08 -2.68

301 12 526.66 1.49

303 12 -247.96 -1.58

304 12 -360.28 -2.3

305 12 -192.81 -1.23

309 12 -204.33 -1.3

312 12 443.88 1.26

313 8 228.03 0.65

317 8 190.51 1.22

321 8 178.99 1.14

325 12 224.01 0.64

329 12 194.21 0.55

333 12 -310.51 -0.88

335 12 -72.96 -0.47

337 12 180.85 0.51

341 12 -526.66 -1.49

357 12 251.07 0.71

359 8 -59.44 -0.38

361 8 -24.3 -0.16

363 8 -11.43 -0.07

365 8 18.49 0.12

367 8 45.48 0.29

369 8 94.74 0.6

371 8 19.93 0.13

373 8 42.2 0.27

387 12 345.81 0.98

389 12 102.48 0.65

393 8 -167.47 -1.07

399 12 -50.69 -0.32

401 8 41.94 0.27

403 8 -32.1 -0.2

405 12 -474.92 -1.35



Project:  3Roots

Date: 03/20/2017

Job Number: 537-012

Scenario:  Pipe 207 CLOSED - Max Day Demands Plus 4000 gpm split between Nodes 13 and 15

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 0 0

2 16 3802.68 6.07

3 16 1532.96 2.45

4 16 0 0

5 10 - PRV 0 0

6 16 3802.68 6.07

7 10 - PRV 3802.68 15.53

8 16 1532.96 2.45

9 8 - PRV 1532.96 9.78

10 12 298.74 0.85

11 12 -2298.74 -6.52

12 16 -1216.58 -1.94

13 16 -1092.22 -1.74

14 12 -74.16 -0.21

15 16 1287.76 2.05

27 12 79.16 0.22

29 16 1488.3 2.37

33 12 44.66 0.13

37 16 1532.96 2.45

101 16 -1216.58 -1.94

105 16 -1367.94 -2.18

109 16 -1518.76 -2.42

113 16 -2107.73 -3.36

117 16 3726.88 5.95

121 16 3767.68 6.01

125 16 3802.68 6.07

201 12 469.05 1.33

202 12 -1739.58 -4.93

203 12 1701.26 4.83

205 12 -903.82 -2.56

207 12 CLOSED CLOSED

209 12 81.26 0.23

211 8 -931.07 -2.64

213 8 -983.57 -2.79

215 8 -1018.69 -2.89

241 12 46.58 0.13

249 12 150.83 0.43

253 12 99.61 0.28

301 12 542.39 1.54

303 12 -430.02 -2.74

304 12 -502.06 -3.2

305 12 -266.3 -1.7

309 12 -277.82 -1.77

312 12 585.66 1.66

313 8 296.32 0.84

317 8 258.8 1.65

321 8 247.28 1.58

325 12 209.64 0.59

329 12 179.84 0.51

333 12 -300.33 -0.85

335 12 -32.67 -0.21

337 12 206.76 0.59

341 12 -542.39 -1.54

357 12 243.86 0.69

359 8 -56.47 -0.36

361 8 -22.15 -0.14

363 8 -9.71 -0.06

365 8 16.77 0.11

367 8 43.33 0.28

369 8 91.77 0.59

371 8 19.5 0.12

373 8 41.38 0.26

387 12 335.63 0.95

389 12 62.19 0.4

393 8 -235.76 -1.5

399 12 -27.44 -0.18

401 8 24.91 0.16

403 8 -15.07 -0.1

405 12 -450.37 -1.28



Project:  3Roots

Date: 03/20/2017

Job Number: 537-012

Scenario:  Pipe 209 CLOSED - Max Day Demands Plus 3000 gpm split between Node 204 and 212

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 40.63 0.06

2 16 3239.26 5.17

3 16 356.58 0.57

4 16 40.63 0.06

5 10 - PRV 40.63 0.17

6 16 3239.26 5.17

7 10 - PRV 3239.26 13.23

8 16 356.58 0.57

9 8 - PRV 356.58 2.28

10 12 163.07 0.46

11 12 -171.92 -0.49

12 16 -40.74 -0.07

13 16 -136.21 -0.22

14 12 -37.08 -0.11

15 16 233.98 0.37

27 12 39.58 0.11

29 16 334.25 0.53

33 12 22.33 0.06

37 16 356.58 0.57

101 16 -40.74 -0.07

105 16 -252.33 -0.4

109 16 -1200.92 -1.92

113 16 -1508.01 -2.41

117 16 3201.36 5.11

121 16 3221.76 5.14

125 16 3239.26 5.17

201 12 402.28 1.14

202 12 135.06 0.38

203 12 -154.22 -0.44

205 12 793.82 2.25

207 12 40.63 0.12

209 12 CLOSED CLOSED

211 8 216.79 0.61

213 8 -1283.21 -3.64

215 8 -1300.77 -3.69

241 12 23.29 0.07

249 12 948.59 2.69

253 12 922.98 2.62

301 12 283.8 0.81

303 12 -288.12 -1.84

304 12 -343.38 -2.19

305 12 -181.02 -1.16

309 12 -186.78 -1.19

312 12 385.18 1.09

313 8 192.64 0.55

317 8 173.88 1.11

321 8 168.12 1.07

325 12 119.66 0.34

329 12 104.76 0.3

333 12 -167.17 -0.47

335 12 -35.58 -0.23

337 12 98.98 0.28

341 12 -283.8 -0.81

357 12 134.85 0.38

359 8 -32.32 -0.21

361 8 -12.95 -0.08

363 8 -5.64 -0.04

365 8 9.17 0.06

367 8 23.54 0.15

369 8 49.97 0.32

371 8 10.83 0.07

373 8 22.91 0.15

387 12 184.82 0.52

389 12 50.34 0.32

393 8 -162.36 -1.04

399 12 -24.9 -0.16

401 8 20.52 0.13

403 8 -15.6 -0.1

405 12 -257.03 -0.73



Project:  3Roots                    Pressure Check
Date: 03/20/2017
Job Number: 537-012

Scenario:  All Pipes Open - Average Day Demands

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 143 0.00
4 292 610 137.80 137.8 0.00
6 292 485 83.63 83.63 0.00
8 290 610 138.67 138.66 0.01
10 320 610 125.67 125.66 0.01
12 320 485 71.50 71.5 0.00
13 250 485 101.83 101.74 0.09
14 335 625 125.67 125.67 0.00
15 256 485 99.23 99.14 0.09
16 328 625 128.70 128.7 0.00
17 261 485 97.07 96.97 0.10
18 328 485 68.03 67.9 0.13
20 262 485 96.63 96.54 0.09
22 273 485 91.87 91.75 0.12
24 273 485 91.87 91.75 0.12
32 300 485 80.17 80.04 0.13
36 298 485 81.03 80.91 0.12
40 317 485 72.80 72.67 0.13
44 318 485 72.37 72.24 0.13
100 270 485 93.17 93.08 0.09
104 294 485 82.77 82.69 0.08
108 306 485 77.57 77.49 0.08
112 308 485 76.70 76.64 0.06
116 305 485 78.00 77.96 0.04
120 298 485 81.03 81.01 0.02
200 274 485 91.43 91.35 0.08
202 268 485 94.03 93.94 0.09
204 288 485 85.37 85.3 0.07
208 292 485 83.63 83.59 0.04
212 297 485 81.47 81.4 0.07
216 306 485 77.57 77.5 0.07
232 306 485 77.57 77.49 0.08
236 292 485 83.63 83.56 0.07
300 314 485 74.10 74.02 0.08
302 322 485 70.63 70.56 0.07
304 325.5 485 69.12 69.04 0.08
308 314 485 74.10 74.04 0.06
312 321 485 71.07 71 0.07
316 333.5 485 65.65 65.57 0.08
318 333 485 65.87 65.79 0.08
320 328 485 68.03 67.95 0.08
324 312 485 74.97 74.88 0.09
328 310 485 75.83 75.75 0.08
332 322 485 70.63 70.55 0.08
352 318 485 72.37 72.28 0.09
354 317 485 72.80 72.71 0.09
356 317 485 72.80 72.71 0.09
358 317 485 72.80 72.71 0.09
360 317 485 72.80 72.71 0.09
362 317 485 72.80 72.71 0.09
364 317 485 72.80 72.71 0.09
376 328 485 68.03 67.95 0.08
378 328 485 68.03 67.95 0.08
380 326 485 68.90 68.81 0.09
382 326 485 68.90 68.81 0.09



Project:  3Roots
Date: 03/20/2017
Job Number: 537-012

Scenario:  All Pipes Open - Peak Hour Demands

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 142.97 0.03
4 292 610 137.80 137.74 0.06
6 292 485 83.63 83.6 0.03
8 290 610 138.67 138.62 0.05
10 320 610 125.67 125.57 0.10
12 320 485 71.50 71.45 0.05
13 250 485 101.83 100.13 1.70
14 335 625 125.67 125.67 0.00
15 256 485 99.23 97.49 1.74
16 328 625 128.70 128.7 0.00
17 261 485 97.07 95.29 1.78
18 328 485 68.03 65.69 2.34
20 262 485 96.63 94.9 1.73
22 273 485 91.87 89.72 2.15
24 273 485 91.87 89.73 2.14
32 300 485 80.17 77.81 2.36
36 298 485 81.03 78.69 2.34
40 317 485 72.80 70.45 2.35
44 318 485 72.37 70.02 2.35
100 270 485 93.17 91.56 1.61
104 294 485 82.77 81.35 1.42
108 306 485 77.57 76.18 1.39
112 308 485 76.70 75.59 1.11
116 305 485 78.00 77.31 0.69
120 298 485 81.03 80.62 0.41
200 274 485 91.43 89.9 1.53
202 268 485 94.03 92.39 1.64
204 288 485 85.37 84.16 1.21
208 292 485 83.63 82.86 0.77
212 297 485 81.47 80.28 1.19
216 306 485 77.57 76.43 1.14
232 306 485 77.57 76.17 1.40
236 292 485 83.63 82.28 1.35
300 314 485 74.10 72.64 1.46
302 322 485 70.63 69.22 1.41
304 325.5 485 69.12 67.77 1.35
308 314 485 74.10 72.96 1.14
312 321 485 71.07 69.9 1.17
316 333.5 485 65.65 64.28 1.37
318 333 485 65.87 64.47 1.40
320 328 485 68.03 66.47 1.56
324 312 485 74.97 73.38 1.59
328 310 485 75.83 74.25 1.58
332 322 485 70.63 69.08 1.55
352 318 485 72.37 70.81 1.56
354 317 485 72.80 71.23 1.57
356 317 485 72.80 71.23 1.57
358 317 485 72.80 71.23 1.57
360 317 485 72.80 71.23 1.57
362 317 485 72.80 71.23 1.57
364 317 485 72.80 71.23 1.57
376 328 485 68.03 66.52 1.51
378 328 485 68.03 66.48 1.55
380 326 485 68.90 67.34 1.56
382 326 485 68.90 67.34 1.56



Project:  3Roots
Date: 03/20/2017
Job Number: 537-012

Scenario:   All Pipes Open - Max Day Demands plus 2000 gpm at Node 316

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 142.97 0.03
4 292 610 137.80 137.74 0.06
6 292 485 83.63 83.6 0.03
8 290 610 138.67 138.61 0.06
10 320 610 125.67 125.56 0.11
12 320 485 71.50 71.45 0.05
13 250 485 101.83 100.27 1.56
14 335 625 125.67 125.67 0.00
15 256 485 99.23 97.66 1.57
16 328 625 128.70 128.7 0.00
17 261 485 97.07 95.49 1.58
18 328 485 68.03 66.35 1.68
20 262 485 96.63 95.07 1.56
22 273 485 91.87 90.22 1.65
24 273 485 91.87 90.22 1.65
32 300 485 80.17 78.48 1.69
36 298 485 81.03 79.35 1.68
40 317 485 72.80 71.11 1.69
44 318 485 72.37 70.68 1.69
100 270 485 93.17 91.63 1.54
104 294 485 82.77 81.34 1.43
108 306 485 77.57 76.15 1.42
112 308 485 76.70 75.42 1.28
116 305 485 78.00 77.22 0.78
120 298 485 81.03 80.58 0.45
200 274 485 91.43 89.9 1.53
202 268 485 94.03 92.48 1.55
204 288 485 85.37 84.13 1.24
208 292 485 83.63 82.88 0.75
212 297 485 81.47 80.2 1.27
216 306 485 77.57 76.29 1.28
232 306 485 77.57 76.15 1.42
236 292 485 83.63 82.27 1.36
300 314 485 74.10 72.62 1.48
302 322 485 70.63 67.04 3.59
304 325.5 485 69.12 66.14 2.98
308 314 485 74.10 72.5 1.60
312 321 485 71.07 69.15 1.92
316 333.5 485 65.65 57.04 8.61
318 333 485 65.87 59.19 6.68
320 328 485 68.03 66.44 1.59
324 312 485 74.97 73.39 1.58
328 310 485 75.83 74.27 1.56
332 322 485 70.63 69.08 1.55
352 318 485 72.37 70.81 1.56
354 317 485 72.80 71.24 1.56
356 317 485 72.80 71.24 1.56
358 317 485 72.80 71.24 1.56
360 317 485 72.80 71.24 1.56
362 317 485 72.80 71.24 1.56
364 317 485 72.80 71.24 1.56
376 328 485 68.03 65.71 2.32
378 328 485 68.03 66.13 1.90
380 326 485 68.90 67.05 1.85
382 326 485 68.90 67.14 1.76



Project:  3Roots
Date: 03/20/2017
Job Number: 537-012

Scenario:   All Pipes Open - Max Day Demands plus 3000 gpm split between Nodes 324 and 328

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 142.95 0.05
4 292 610 137.80 137.7 0.10
6 292 485 83.63 83.58 0.05
8 290 610 138.67 138.59 0.08
10 320 610 125.67 125.51 0.16
12 320 485 71.50 71.42 0.08
13 250 485 101.83 98.89 2.94
14 335 625 125.67 125.67 0.00
15 256 485 99.23 96.24 2.99
16 328 625 128.70 128.7 0.00
17 261 485 97.07 94.02 3.05
18 328 485 68.03 64.88 3.15
20 262 485 96.63 93.59 3.04
22 273 485 91.87 88.75 3.12
24 273 485 91.87 88.75 3.12
32 300 485 80.17 77.01 3.16
36 298 485 81.03 77.88 3.15
40 317 485 72.80 69.64 3.16
44 318 485 72.37 69.21 3.16
100 270 485 93.17 90.14 3.03
104 294 485 82.77 80.01 2.76
108 306 485 77.57 74.82 2.75
112 308 485 76.70 74.74 1.96
116 305 485 78.00 76.82 1.18
120 298 485 81.03 80.35 0.68
200 274 485 91.43 88.62 2.81
202 268 485 94.03 91.15 2.88
204 288 485 85.37 83.26 2.11
208 292 485 83.63 82.36 1.27
212 297 485 81.47 79.41 2.06
216 306 485 77.57 75.58 1.99
232 306 485 77.57 74.82 2.75
236 292 485 83.63 81.12 2.51
300 314 485 74.10 70.52 3.58
302 322 485 70.63 68.05 2.58
304 325.5 485 69.12 66.7 2.42
308 314 485 74.10 72.1 2.00
312 321 485 71.07 69.04 2.03
316 333.5 485 65.65 63.21 2.44
318 333 485 65.87 63.37 2.50
320 328 485 68.03 63.43 4.60
324 312 485 74.97 69.43 5.54
328 310 485 75.83 70.5 5.33
332 322 485 70.63 66.12 4.51
352 318 485 72.37 67.72 4.65
354 317 485 72.80 68.08 4.72
356 317 485 72.80 68.05 4.75
358 317 485 72.80 68.04 4.76
360 317 485 72.80 68.04 4.76
362 317 485 72.80 68.02 4.78
364 317 485 72.80 67.96 4.84
376 328 485 68.03 65.13 2.90
378 328 485 68.03 64.06 3.97
380 326 485 68.90 64.8 4.10
382 326 485 68.90 64.63 4.27



Project:  3Roots
Date: 03/20/2017
Job Number: 537-012

Scenario:   All Pipes Open - Max Day Demands plus 4000 gpm split between Nodes 13 and 15

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 142.94 0.06
4 292 610 137.80 137.67 0.13
6 292 485 83.63 83.57 0.06
8 290 610 138.67 138.57 0.10
10 320 610 125.67 125.48 0.19
12 320 485 71.50 71.41 0.09
13 250 485 101.83 92.51 9.32
14 335 625 125.67 125.66 0.01
15 256 485 99.23 89.98 9.25
16 328 625 128.70 128.69 0.01
17 261 485 97.07 92.4 4.67
18 328 485 68.03 63.68 4.35
20 262 485 96.63 92.13 4.50
22 273 485 91.87 87.2 4.67
24 273 485 91.87 87.21 4.66
32 300 485 80.17 75.58 4.59
36 298 485 81.03 76.45 4.58
40 317 485 72.80 68.4 4.40
44 318 485 72.37 67.97 4.40
100 270 485 93.17 89.24 3.93
104 294 485 82.77 79.56 3.21
108 306 485 77.57 74.51 3.06
112 308 485 76.70 74.43 2.27
116 305 485 78.00 76.64 1.36
120 298 485 81.03 80.24 0.79
200 274 485 91.43 87.5 3.93
202 268 485 94.03 87.6 6.43
204 288 485 85.37 82.75 2.62
208 292 485 83.63 82.06 1.57
212 297 485 81.47 78.99 2.48
216 306 485 77.57 75.25 2.32
232 306 485 77.57 74.51 3.06
236 292 485 83.63 80.65 2.98
300 314 485 74.10 70.87 3.23
302 322 485 70.63 67.58 3.05
304 325.5 485 69.12 66.28 2.84
308 314 485 74.10 71.78 2.32
312 321 485 71.07 68.71 2.36
316 333.5 485 65.65 62.79 2.86
318 333 485 65.87 62.93 2.94
320 328 485 68.03 64.58 3.45
324 312 485 74.97 71.44 3.53
328 310 485 75.83 72.29 3.54
332 322 485 70.63 67.21 3.42
352 318 485 72.37 68.92 3.45
354 317 485 72.80 69.34 3.46
356 317 485 72.80 69.33 3.47
358 317 485 72.80 69.33 3.47
360 317 485 72.80 69.33 3.47
362 317 485 72.80 69.33 3.47
364 317 485 72.80 69.32 3.48
376 328 485 68.03 64.58 3.45
378 328 485 68.03 64.58 3.45
380 326 485 68.90 65.44 3.46
382 326 485 68.90 65.44 3.46



Project:  3Roots
Date: 03/20/2017
Job Number: 537-012

Scenario:  Pipe 312 CLOSED - Max Day Demands Plus 2000 gpm at Node 316

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 142.96 0.04
4 292 610 137.80 137.73 0.07
6 292 485 83.63 83.6 0.03
8 290 610 138.67 138.62 0.05
10 320 610 125.67 125.57 0.10
12 320 485 71.50 71.45 0.05
13 250 485 101.83 99.67 2.16
14 335 625 125.67 125.67 0.00
15 256 485 99.23 97.07 2.16
16 328 625 128.70 128.7 0.00
17 261 485 97.07 94.91 2.16
18 328 485 68.03 65.76 2.27
20 262 485 96.63 94.49 2.14
22 273 485 91.87 89.64 2.23
24 273 485 91.87 89.64 2.23
32 300 485 80.17 77.9 2.27
36 298 485 81.03 78.77 2.26
40 317 485 72.80 70.53 2.27
44 318 485 72.37 70.1 2.27
100 270 485 93.17 91.07 2.10
104 294 485 82.77 81 1.77
108 306 485 77.57 75.86 1.71
112 308 485 76.70 75.55 1.15
116 305 485 78.00 77.31 0.69
120 298 485 81.03 80.63 0.40
200 274 485 91.43 89.26 2.17
202 268 485 94.03 91.86 2.17
204 288 485 85.37 83.94 1.43
208 292 485 83.63 82.76 0.87
212 297 485 81.47 80.15 1.32
216 306 485 77.57 76.38 1.19
232 306 485 77.57 75.86 1.71
236 292 485 83.63 81.99 1.64
300 314 485 74.10 72.14 1.96
302 322 485 70.63 55.76 14.87
304 325.5 485 69.12 52.75 16.37
308 314 485 74.10 54.63 19.47
312 321 485 71.07 51.45 19.62
316 333.5 485 65.65 43.03 22.62
318 333 485 65.87 46.23 19.64
320 328 485 68.03 65.63 2.40
324 312 485 74.97 72.68 2.29
328 310 485 75.83 73.6 2.23
332 322 485 70.63 68.4 2.23
352 318 485 72.37 70.14 2.23
354 317 485 72.80 70.57 2.23
356 317 485 72.80 70.57 2.23
358 317 485 72.80 70.57 2.23
360 317 485 72.80 70.57 2.23
362 317 485 72.80 70.57 2.23
364 317 485 72.80 70.57 2.23
376 328 485 68.03 61.13 6.90
378 328 485 68.03 63.82 4.21
380 326 485 68.90 65.01 3.89
382 326 485 68.90 65.52 3.38



Project:  3Roots
Date: 03/20/2017
Job Number: 537-012

Scenario:  Pipe 125 CLOSED - Max Day Demands Plus 3000 gpm split between Nodes 116 and 120

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 142.87 0.13
4 292 610 137.80 137.54 0.26
6 292 485 83.63 83.51 0.12
8 290 610 138.67 138.67 0.00
10 320 610 125.67 125.67 0.00
12 320 485 71.50 71.5 0.00
13 250 485 101.83 95.96 5.87
14 335 625 125.67 125.65 0.02
15 256 485 99.23 93.36 5.87
16 328 625 128.70 128.66 0.04
17 261 485 97.07 91.19 5.88
18 328 485 68.03 63.64 4.39
20 262 485 96.63 90.73 5.90
22 273 485 91.87 86.17 5.70
24 273 485 91.87 86.17 5.70
32 300 485 80.17 74.93 5.24
36 298 485 81.03 75.8 5.23
40 317 485 72.80 68.24 4.56
44 318 485 72.37 67.8 4.57
100 270 485 93.17 87.19 5.98
104 294 485 82.77 76.72 6.05
108 306 485 77.57 71.14 6.43
112 308 485 76.70 69.34 7.36
116 305 485 78.00 69.4 8.60
120 298 485 81.03 72.22 8.81
200 274 485 91.43 85.56 5.87
202 268 485 94.03 88.16 5.87
204 288 485 85.37 80.03 5.34
208 292 485 83.63 80.46 3.17
212 297 485 81.47 75.15 6.32
216 306 485 77.57 70.42 7.15
232 306 485 77.57 71.14 6.43
236 292 485 83.63 77.85 5.78
300 314 485 74.10 67.71 6.39
302 322 485 70.63 63.87 6.76
304 325.5 485 69.12 62.16 6.96
308 314 485 74.10 66.77 7.33
312 321 485 71.07 63.74 7.33
316 333.5 485 65.65 58.69 6.96
318 333 485 65.87 58.98 6.89
320 328 485 68.03 61.68 6.35
324 312 485 74.97 68.65 6.32
328 310 485 75.83 69.53 6.30
332 322 485 70.63 64.28 6.35
352 318 485 72.37 66.02 6.35
354 317 485 72.80 66.45 6.35
356 317 485 72.80 66.45 6.35
358 317 485 72.80 66.45 6.35
360 317 485 72.80 66.45 6.35
362 317 485 72.80 66.45 6.35
364 317 485 72.80 66.46 6.34
376 328 485 68.03 61.65 6.38
378 328 485 68.03 61.66 6.37
380 326 485 68.90 62.53 6.37
382 326 485 68.90 62.54 6.36



Project:  3Roots
Date: 03/20/2017
Job Number: 537-012

Scenario:  Pipe 301 CLOSED - Max Day Demands Plus 3000 gpm split between Nodes 324 and 328

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 142.95 0.05
4 292 610 137.80 137.69 0.11
6 292 485 83.63 83.58 0.05
8 290 610 138.67 138.59 0.08
10 320 610 125.67 125.51 0.16
12 320 485 71.50 71.42 0.08
13 250 485 101.83 98.43 3.40
14 335 625 125.67 125.67 0.00
15 256 485 99.23 95.77 3.46
16 328 625 128.70 128.7 0.00
17 261 485 97.07 93.56 3.51
18 328 485 68.03 64.41 3.62
20 262 485 96.63 93.13 3.50
22 273 485 91.87 88.28 3.59
24 273 485 91.87 88.29 3.58
32 300 485 80.17 76.54 3.63
36 298 485 81.03 77.41 3.62
40 317 485 72.80 69.18 3.62
44 318 485 72.37 68.74 3.63
100 270 485 93.17 89.67 3.50
104 294 485 82.77 80.11 2.66
108 306 485 77.57 75.14 2.43
112 308 485 76.70 74.79 1.91
116 305 485 78.00 76.85 1.15
120 298 485 81.03 80.37 0.66
200 274 485 91.43 88.16 3.27
202 268 485 94.03 90.69 3.34
204 288 485 85.37 83.18 2.19
208 292 485 83.63 82.32 1.31
212 297 485 81.47 79.39 2.08
216 306 485 77.57 75.62 1.95
232 306 485 77.57 75.14 2.43
236 292 485 83.63 81.15 2.48
300 314 485 74.10 64.32 9.78
302 322 485 70.63 67.42 3.21
304 325.5 485 69.12 66.27 2.85
308 314 485 74.10 72.11 1.99
312 321 485 71.07 69.03 2.04
316 333.5 485 65.65 62.77 2.88
318 333 485 65.87 62.85 3.02
320 328 485 68.03 58.29 9.74
324 312 485 74.97 64.72 10.25
328 310 485 75.83 65.97 9.86
332 322 485 70.63 60.85 9.78
352 318 485 72.37 62.57 9.80
354 317 485 72.80 62.99 9.81
356 317 485 72.80 62.99 9.81
358 317 485 72.80 62.99 9.81
360 317 485 72.80 62.99 9.81
362 317 485 72.80 62.98 9.82
364 317 485 72.80 62.98 9.82
376 328 485 68.03 64.14 3.89
378 328 485 68.03 60.5 7.53
380 326 485 68.90 60.94 7.96
382 326 485 68.90 60.33 8.57



Project:  3Roots
Date: 03/20/2017
Job Number: 537-012

Scenario:  Pipe 13 CLOSED - Max Day Demands Plus 3000 gpm split between Nodes 22 and 24

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 142.98 0.02
4 292 610 137.80 137.76 0.04
6 292 485 83.63 83.62 0.01
8 290 610 138.67 138.64 0.03
10 320 610 125.67 125.61 0.06
12 320 485 71.50 71.47 0.03
13 250 485 101.83 100.67 1.16
14 335 625 125.67 125.62 0.05
15 256 485 99.23 97.99 1.24
16 328 625 128.70 128.6 0.10
17 261 485 97.07 95.76 1.31
18 328 485 68.03 63.55 4.48
20 262 485 96.63 95.32 1.31
22 273 485 91.87 83.55 8.32
24 273 485 91.87 84.05 7.82
32 300 485 80.17 73.64 6.53
36 298 485 81.03 74.51 6.52
40 317 485 72.80 67.92 4.88
44 318 485 72.37 67.49 4.88
100 270 485 93.17 92.09 1.08
104 294 485 82.77 81.87 0.90
108 306 485 77.57 76.7 0.87
112 308 485 76.70 76.05 0.65
116 305 485 78.00 77.6 0.40
120 298 485 81.03 80.8 0.23
200 274 485 91.43 90.44 0.99
202 268 485 94.03 92.95 1.08
204 288 485 85.37 84.64 0.73
208 292 485 83.63 83.18 0.45
212 297 485 81.47 80.76 0.71
216 306 485 77.57 76.9 0.67
232 306 485 77.57 76.7 0.87
236 292 485 83.63 82.8 0.83
300 314 485 74.10 73.19 0.91
302 322 485 70.63 69.78 0.85
304 325.5 485 69.12 68.31 0.81
308 314 485 74.10 73.43 0.67
312 321 485 71.07 70.39 0.68
316 333.5 485 65.65 64.84 0.81
318 333 485 65.87 65.04 0.83
320 328 485 68.03 67.06 0.97
324 312 485 74.97 73.97 1.00
328 310 485 75.83 74.84 0.99
332 322 485 70.63 69.67 0.96
352 318 485 72.37 71.4 0.97
354 317 485 72.80 71.82 0.98
356 317 485 72.80 71.82 0.98
358 317 485 72.80 71.82 0.98
360 317 485 72.80 71.82 0.98
362 317 485 72.80 71.82 0.98
364 317 485 72.80 71.82 0.98
376 328 485 68.03 67.09 0.94
378 328 485 68.03 67.07 0.96
380 326 485 68.90 67.93 0.97
382 326 485 68.90 67.93 0.97



Project:  3Roots
Date: 03/20/2017
Job Number: 537-012

Scenario:  Pipe 13 CLOSED - Max Day Demands Plus 3000 gpm split between Nodes 22 and 32

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 143 0.00
4 292 610 137.80 137.79 0.01
6 292 485 83.63 83.63 0.00
8 290 610 138.67 138.66 0.01
10 320 610 125.67 125.66 0.01
12 320 485 71.50 71.5 0.00
13 250 485 101.83 101.7 0.13
14 335 625 125.67 125.52 0.15
15 256 485 99.23 99.1 0.13
16 328 625 128.70 128.42 0.28
17 261 485 97.07 96.93 0.14
18 328 485 68.03 63.28 4.75
20 262 485 96.63 96.5 0.13
22 273 485 91.87 79.39 12.48
24 273 485 91.87 79.89 11.98
32 300 485 80.17 68.62 11.55
36 298 485 81.03 70.35 10.68
40 317 485 72.80 66.91 5.89
44 318 485 72.37 66.48 5.89
100 270 485 93.17 93.03 0.14
104 294 485 82.77 82.64 0.13
108 306 485 77.57 77.44 0.13
112 308 485 76.70 76.6 0.10
116 305 485 78.00 77.93 0.07
120 298 485 81.03 80.99 0.04
200 274 485 91.43 91.3 0.13
202 268 485 94.03 93.9 0.13
204 288 485 85.37 85.26 0.11
208 292 485 83.63 83.56 0.07
212 297 485 81.47 81.36 0.11
216 306 485 77.57 77.46 0.11
232 306 485 77.57 77.44 0.13
236 292 485 83.63 83.51 0.12
300 314 485 74.10 73.97 0.13
302 322 485 70.63 70.51 0.12
304 325.5 485 69.12 68.99 0.13
308 314 485 74.10 73.99 0.11
312 321 485 71.07 70.96 0.11
316 333.5 485 65.65 65.53 0.12
318 333 485 65.87 65.74 0.13
320 328 485 68.03 67.9 0.13
324 312 485 74.97 74.83 0.14
328 310 485 75.83 75.7 0.13
332 322 485 70.63 70.5 0.13
352 318 485 72.37 72.23 0.14
354 317 485 72.80 72.66 0.14
356 317 485 72.80 72.66 0.14
358 317 485 72.80 72.66 0.14
360 317 485 72.80 72.66 0.14
362 317 485 72.80 72.66 0.14
364 317 485 72.80 72.66 0.14
376 328 485 68.03 67.9 0.13
378 328 485 68.03 67.9 0.13
380 326 485 68.90 68.76 0.14
382 326 485 68.90 68.76 0.14



Project:  3Roots
Date: 03/20/2017
Job Number: 537-012

Scenario:  Pipe 37 CLOSED - Max Day Demands Plus 3000 gpm split between Nodes 40 and 44

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 142.95 0.05
4 292 610 137.80 137.69 0.11
6 292 485 83.63 83.58 0.05
8 290 610 138.67 138.59 0.08
10 320 610 125.67 125.51 0.16
12 320 485 71.50 71.42 0.08
13 250 485 101.83 97.9 3.93
14 335 625 125.67 125.67 0.00
15 256 485 99.23 94.89 4.34
16 328 625 128.70 128.7 0.00
17 261 485 97.07 92.32 4.75
18 328 485 68.03 63.7 4.33
20 262 485 96.63 92.19 4.44
22 273 485 91.87 83.95 7.92
24 273 485 91.87 83.95 7.92
32 300 485 80.17 67.7 12.47
36 298 485 81.03 68.57 12.46
40 317 485 72.80 55.37 17.43
44 318 485 72.37 55.75 16.62
100 270 485 93.17 89.72 3.45
104 294 485 82.77 80 2.77
108 306 485 77.57 74.94 2.63
112 308 485 76.70 74.77 1.93
116 305 485 78.00 76.84 1.16
120 298 485 81.03 80.36 0.67
200 274 485 91.43 88.33 3.10
202 268 485 94.03 90.53 3.50
204 288 485 85.37 83.19 2.18
208 292 485 83.63 82.32 1.31
212 297 485 81.47 79.38 2.09
216 306 485 77.57 75.6 1.97
232 306 485 77.57 74.94 2.63
236 292 485 83.63 81.08 2.55
300 314 485 74.10 71.33 2.77
302 322 485 70.63 68.08 2.55
304 325.5 485 69.12 66.73 2.39
308 314 485 74.10 72.13 1.97
312 321 485 71.07 69.07 2.00
316 333.5 485 65.65 63.24 2.41
318 333 485 65.87 63.4 2.47
320 328 485 68.03 65.08 2.95
324 312 485 74.97 71.94 3.03
328 310 485 75.83 72.78 3.05
332 322 485 70.63 67.7 2.93
352 318 485 72.37 69.41 2.96
354 317 485 72.80 69.83 2.97
356 317 485 72.80 69.83 2.97
358 317 485 72.80 69.83 2.97
360 317 485 72.80 69.83 2.97
362 317 485 72.80 69.82 2.98
364 317 485 72.80 69.82 2.98
376 328 485 68.03 65.16 2.87
378 328 485 68.03 65.11 2.92
380 326 485 68.90 65.97 2.93
382 326 485 68.90 65.96 2.94



Project:  3Roots
Date: 03/20/2017
Job Number: 537-012

Scenario:  Pipe 207 CLOSED - Max Day Demands Plus 4000 gpm split between Nodes 13 and 15

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 143 0.00
4 292 610 137.80 137.8 0.00
6 292 485 83.63 83.63 0.00
8 290 610 138.67 138.48 0.19
10 320 610 125.67 125.29 0.38
12 320 485 71.50 71.32 0.18
13 250 485 101.83 89.82 12.01
14 335 625 125.67 125.63 0.04
15 256 485 99.23 87.33 11.90
16 328 625 128.70 128.63 0.07
17 261 485 97.07 89.99 7.08
18 328 485 68.03 63.6 4.43
20 262 485 96.63 89.62 7.01
22 273 485 91.87 85.18 6.69
24 273 485 91.87 85.18 6.69
32 300 485 80.17 74.32 5.85
36 298 485 81.03 75.19 5.84
40 317 485 72.80 68.09 4.71
44 318 485 72.37 67.66 4.71
100 270 485 93.17 86.37 6.80
104 294 485 82.77 76.38 6.39
108 306 485 77.57 71.55 6.02
112 308 485 76.70 72.06 4.64
116 305 485 78.00 75.23 2.77
120 298 485 81.03 79.43 1.60
200 274 485 91.43 84.46 6.97
202 268 485 94.03 84.72 9.31
204 288 485 85.37 78.97 6.40
208 292 485 83.63 77.23 6.40
212 297 485 81.47 75.83 5.64
216 306 485 77.57 72.7 4.87
232 306 485 77.57 71.55 6.02
236 292 485 83.63 77.24 6.39
300 314 485 74.10 67.94 6.16
302 322 485 70.63 64.88 5.75
304 325.5 485 69.12 63.68 5.44
308 314 485 74.10 69.39 4.71
312 321 485 71.07 66.32 4.75
316 333.5 485 65.65 60.18 5.47
318 333 485 65.87 60.28 5.59
320 328 485 68.03 61.68 6.35
324 312 485 74.97 68.54 6.43
328 310 485 75.83 69.39 6.44
332 322 485 70.63 64.3 6.33
352 318 485 72.37 66.02 6.35
354 317 485 72.80 66.43 6.37
356 317 485 72.80 66.43 6.37
358 317 485 72.80 66.43 6.37
360 317 485 72.80 66.43 6.37
362 317 485 72.80 66.43 6.37
364 317 485 72.80 66.42 6.38
376 328 485 68.03 61.71 6.32
378 328 485 68.03 61.68 6.35
380 326 485 68.90 62.55 6.35
382 326 485 68.90 62.55 6.35



Project:  3Roots
Date: 03/20/2017
Job Number: 537-012

Scenario:  Pipe 209 CLOSED - Max Day Demands Plus 3000 gpm split between Node 204 and 212

Node No. Node El. HGL Zone Static P Model Run Delta P
Ft. Ft. (Static) psi P, psi from Static

2 280 610 143.00 143 0.00
4 292 610 137.80 137.8 0.00
6 292 485 83.63 83.63 0.00
8 290 610 138.67 138.53 0.14
10 320 610 125.67 125.39 0.28
12 320 485 71.50 71.36 0.14
13 250 485 101.83 97.28 4.55
14 335 625 125.67 125.66 0.01
15 256 485 99.23 94.72 4.51
16 328 625 128.70 128.7 0.00
17 261 485 97.07 92.59 4.48
18 328 485 68.03 63.69 4.34
20 262 485 96.63 92.16 4.47
22 273 485 91.87 87.4 4.47
24 273 485 91.87 87.4 4.47
32 300 485 80.17 75.74 4.43
36 298 485 81.03 76.6 4.43
40 317 485 72.80 68.44 4.36
44 318 485 72.37 68.01 4.36
100 270 485 93.17 88.69 4.48
104 294 485 82.77 78.31 4.46
108 306 485 77.57 73.35 4.22
112 308 485 76.70 73.23 3.47
116 305 485 78.00 75.93 2.07
120 298 485 81.03 79.84 1.19
200 274 485 91.43 86.83 4.60
202 268 485 94.03 89.45 4.58
204 288 485 85.37 80.32 5.05
208 292 485 83.63 83.63 0.00
212 297 485 81.47 76.37 5.10
216 306 485 77.57 73.74 3.83
232 306 485 77.57 73.35 4.22
236 292 485 83.63 78.94 4.69
300 314 485 74.10 69.84 4.26
302 322 485 70.63 66.62 4.01
304 325.5 485 69.12 65.26 3.86
308 314 485 74.10 70.59 3.51
312 321 485 71.07 67.54 3.53
316 333.5 485 65.65 61.78 3.87
318 333 485 65.87 61.94 3.93
320 328 485 68.03 63.72 4.31
324 312 485 74.97 70.63 4.34
328 310 485 75.83 71.49 4.34
332 322 485 70.63 66.32 4.31
352 318 485 72.37 68.05 4.32
354 317 485 72.80 68.48 4.32
356 317 485 72.80 68.48 4.32
358 317 485 72.80 68.48 4.32
360 317 485 72.80 68.48 4.32
362 317 485 72.80 68.48 4.32
364 317 485 72.80 68.47 4.33
376 328 485 68.03 63.74 4.29
378 328 485 68.03 63.72 4.31
380 326 485 68.90 64.59 4.31
382 326 485 68.90 64.59 4.31
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FLOWRATE IS EXPRESSED IN GPM AND PRESSURE IN PSIG 
  
 A SUMMARY OF THE ORIGINAL DATA FOLLOWS 
  
  
 THERE IS A PRV AT JUNCTION   4 FOR LINE    5 SET AT A GRADE OF  485.00 
 THERE IS A PRV AT JUNCTION  10 FOR LINE    7 SET AT A GRADE OF  485.00 
 THERE IS A PRV AT JUNCTION  16 FOR LINE    9 SET AT A GRADE OF  475.00 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
                       (FEET)  (INCHES)  
      1      0    2       50.0    16.0      120.0         .00       610.00 
      2      0    8       50.0    16.0      120.0         .00       610.00 
      3      0   14       50.0    16.0      120.0         .00       625.00 
      4      2    4       50.0    16.0      120.0         .00 
      5      4    6        5.0    10.0      120.0         .00 
  THERE IS A CHECK VALVE IN LINE NUMBER  5 
      6      8   10       50.0    16.0      120.0         .00 
      7     10   12        5.0    10.0      120.0         .00 
  THERE IS A CHECK VALVE IN LINE NUMBER  7 
      8     14   16       50.0    16.0      120.0         .00 
      9     16   18        5.0     8.0      120.0         .00 
  THERE IS A CHECK VALVE IN LINE NUMBER  9 
     10     15   13      810.0    12.0      120.0         .00 
     11     15   17      810.0    12.0      120.0         .00 
     12     17   20      140.0    16.0      120.0         .00 
     13     17   24     1050.0    16.0      120.0         .00 
     14     22   24      185.0    12.0      120.0         .00 
     15     36   24     1680.0    16.0      120.0         .00 
     27     36   32      320.0    12.0      120.0         .00 
     29     44   36     1730.0    16.0      120.0         .00 
     33     44   40      300.0    12.0      120.0         .00 
     37     18   44      400.0    16.0      120.0         .00 
    101     20  100      470.0    16.0      120.0         .00 
    105    100  104      740.0    16.0      120.0         .00 
    109    104  108      550.0    16.0      120.0         .00 
    113    108  112     1100.0    16.0      120.0         .00 
    117    116  112      520.0    16.0      120.0         .00 
    121    120  116      320.0    16.0      120.0         .00 
    125     12  120      380.0    16.0      120.0         .00 
    201    100  200      540.0    12.0      120.0         .00 
    202    202  200      660.0    12.0      120.0         .00 
    203    202   13      790.0    12.0      120.0         .00 
    205    200  204      540.0    12.0      120.0         .00 
    207      6  208      290.0    12.0      120.0         .00 
    209    204  208      215.0    12.0      120.0         .00 
    211    204  212      680.0    12.0      120.0         .00 
    213    212  216      630.0    12.0      120.0         .00 
    215    216  112      170.0    12.0      120.0         .00 
    241    108  232      300.0    12.0      120.0         .00 
    249    104  236      210.0    12.0      120.0         .00 
    253    236  204      320.0    12.0      120.0         .00 
    301    108  300      370.0    12.0      120.0         .00 
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    303    200  376      335.0     8.0      120.0         .00 
    304    376  302      225.0     8.0      120.0         .00 
    305    302  304      395.0     8.0      120.0         .00 
    309    304  308      850.0     8.0      120.0         .00 
    312    112  308      150.0    12.0      120.0         .00 
    313    308  312      310.0    12.0      120.0         .00 
    317    312  316      960.0     8.0      120.0         .00 
    321    316  318      165.0     8.0      120.0         .00 
    325    320  324      970.0    12.0      120.0         .00 
    329    324  328      370.0    12.0      120.0         .00 
    333    328  364      470.0    12.0      120.0         .00 
    335    320  382      145.0     8.0      120.0         .00 
    337    332  320      340.0    12.0      120.0         .00 
    341    332  300      410.0    12.0      120.0         .00 
    357    352  364      295.0    12.0      120.0         .00 
    359    364  362      125.0     8.0      120.0         .00 
    361    362  360      160.0     8.0      120.0         .00 
    363    360  358      360.0     8.0      120.0         .00 
    365    356  358      405.0     8.0      120.0         .00 
    367    354  356      160.0     8.0      120.0         .00 
    369    352  354      125.0     8.0      120.0         .00 
    371    356  360      405.0     8.0      120.0         .00 
    373    354  362      325.0     8.0      120.0         .00 
    387    332  352      115.0    12.0      120.0         .00 
    389    376  378      425.0     8.0      120.0         .00 
    393    302  318      260.0     8.0      120.0         .00 
    399    382  378      340.0     8.0      120.0         .00 
    401    378  380      255.0     8.0      120.0         .00 
    403    382  380      385.0     8.0      120.0         .00 
    405    100  328     1230.0    12.0      120.0         .00 
  
  
 JUNCTION NUMBER   DEMAND     ELEVATION   CONNECTING PIPES 
         2            .00       280.00        1    4 
         4            .00       292.00        4    5 
         6            .00       292.00        5  207 
         8            .00       290.00        2    6 
        10            .00       320.00        6    7 
        12            .00       320.00        7  125 
        13           8.85       250.00       10  203 
        14            .00       335.00        3    8 
        15           8.85       256.00       10   11 
        16            .00       328.00        8    9 
        17           5.03       261.00       11   12   13 
        18            .00       328.00        9   37 
        20            .00       262.00       12  101 
        22          37.08       273.00       14 
        24          60.69       273.00       13   14   15 
        32          39.58       300.00       27 
        36          60.69       298.00       15   27   29 
        40          22.33       317.00       33 
        44            .00       318.00       29   33   37 
       100          66.34       270.00      101  105  201  405 
       104            .00       294.00      105  109  249 
       108            .00       306.00      109  113  241  301 
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       112           7.40       308.00      113  117  215  312 
       116          20.40       305.00      117  121 
       120          17.50       298.00      121  125 
       200          31.65       274.00      201  202  205  303 
       202          19.16       268.00      202  203 
       204          22.80       288.00      205  209  211  253 
       208          40.63       292.00      207  209 
       212          26.25       297.00      211  213 
       216          17.56       306.00      213  215 
       232          23.29       306.00      241 
       236          25.61       292.00      249  253 
       300            .00       314.00      301  341 
       302            .00       322.00      304  305  393 
       304           5.76       325.50      305  309 
       308           5.76       314.00      309  312  313 
       312          18.76       321.00      313  317 
       316           5.76       333.50      317  321 
       318           5.76       333.00      321  393 
       320          14.90       328.00      325  335  337 
       324          14.90       312.00      325  329 
       328          14.90       310.00      329  333  405 
       332            .00       322.00      337  341  387 
       352            .00       318.00      357  369  387 
       354           3.53       317.00      367  369  373 
       356           3.53       317.00      365  367  371 
       358           3.53       317.00      363  365 
       360           3.53       317.00      361  363  371 
       362           3.53       317.00      359  361  373 
       364            .00       317.00      333  357  359 
       376           4.92       328.00      303  304  389 
       378           4.92       328.00      389  399  401 
       380           4.92       326.00      401  403 
       382           4.92       326.00      335  399  403 
  
  
 OUTPUT SELECTION:  ALL RESULTS ARE OUTPUT EACH PERIOD 
    5 VALUES ARE OUTPUT FOR MAXIMUM AND MINIMUM PRESSURES  
  
THIS SYSTEM HAS MULTIPLE SUPPLY ZONES   
  
  
ZONE NO.   1 IS SUPPLIED THROUGH THESE PIPES: 
    5 
    7 
    9 
  
  
    THIS SYSTEM HAS  69 PIPES WITH  55 JUNCTIONS ,  10 LOOPS AND   6 FGNS 
  
  
  
  
 THE RESULTS ARE OBTAINED AFTER  9 TRIALS WITH AN ACCURACY =  .00033 
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 3Roots - Ultimate Water System                                                   
 Water System Analysis                                                            
 Average Day Demands                                                              
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2     304.52       .00       .00       .00       .49      .08 
     2      0     8     381.00       .01       .00       .00       .61      .12 
     3      0    14        .00       .00       .00       .00       .00      .00 
     4      2     4     304.52       .00       .00       .00       .49      .08 
     5      0     6     304.52       .00       .00       .00      1.24      .79 
     6      8    10     381.00       .01       .00       .00       .61      .12 
     7      0    12     381.00       .01       .00       .00      1.56     1.20 
     8     14    16        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER   9 IS CLOSED 
    10     15    13     -38.33      -.01       .00       .00      -.11     -.01 
    11     15    17      29.48       .00       .00       .00       .08      .00 
    12     17    20    -195.92       .00       .00       .00      -.31     -.04 
    13     17    24     220.37       .05       .00       .00       .35      .04 
    14     22    24     -37.08       .00       .00       .00      -.11     -.01 
    15     36    24    -122.60      -.02       .00       .00      -.20     -.01 
    27     36    32      39.58       .00       .00       .00       .11      .01 
    29     44    36     -22.33       .00       .00       .00      -.04      .00 
    33     44    40      22.33       .00       .00       .00       .06      .00 
    37     18    44        .00       .00       .00       .00       .00      .00 
   101     20   100    -195.92      -.02       .00       .00      -.31     -.04 
   105    100   104    -183.05      -.02       .00       .00      -.29     -.03 
   109    104   108     -85.66       .00       .00       .00      -.14     -.01 
   113    108   112    -187.09      -.04       .00       .00      -.30     -.03 
   117    116   112     343.10       .05       .00       .00       .55      .10 
   121    120   116     363.50       .04       .00       .00       .58      .11 
   125     12   120     381.00       .05       .00       .00       .61      .12 
   201    100   200     -59.19      -.01       .00       .00      -.17     -.02 
   202    202   200     -66.34      -.01       .00       .00      -.19     -.02 
   203    202    13      47.18       .01       .00       .00       .13      .01 
   205    200   204    -141.24      -.04       .00       .00      -.40     -.08 
   207      6   208     304.52       .09       .00       .00       .86      .33 
   209    204   208    -263.89      -.05       .00       .00      -.75     -.25 
   211    204   212     -23.15       .00       .00       .00      -.07      .00 
   213    212   216     -49.40      -.01       .00       .00      -.14     -.01 
   215    216   112     -66.96       .00       .00       .00      -.19     -.02 
   241    108   232      23.29       .00       .00       .00       .07      .00 
   249    104   236     -97.39      -.01       .00       .00      -.28     -.04 
   253    236   204    -123.00      -.02       .00       .00      -.35     -.06 
   301    108   300      78.14       .01       .00       .00       .22      .03 
   303    200   376     -15.93       .00       .00       .00      -.10     -.01 
   304    376   302     -39.84      -.01       .00       .00      -.25     -.05 
   305    302   304     -23.84      -.01       .00       .00      -.15     -.02 
   309    304   308     -29.60      -.03       .00       .00      -.19     -.03 
   312    112   308      81.64       .00       .00       .00       .23      .03 
   313    308   312      46.29       .00       .00       .00       .13      .01 
   317    312   316      27.53       .03       .00       .00       .18      .03 
   321    316   318      21.77       .00       .00       .00       .14      .02 
   325    320   324      21.93       .00       .00       .00       .06      .00 
   329    324   328       7.03       .00       .00       .00       .02      .00 
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   333    328   364     -27.89       .00       .00       .00      -.08      .00 
   335    320   382      -4.23       .00       .00       .00      -.03      .00 
   337    332   320      32.60       .00       .00       .00       .09      .01 
   341    332   300     -78.14      -.01       .00       .00      -.22     -.03 
   357    352   364      30.56       .00       .00       .00       .09      .00 
   359    364   362       2.68       .00       .00       .00       .02      .00 
   361    362   360       3.55       .00       .00       .00       .02      .00 
   363    360   358       1.47       .00       .00       .00       .01      .00 
   365    356   358       2.06       .00       .00       .00       .01      .00 
   367    354   356       7.04       .00       .00       .00       .04      .00 
   369    352   354      14.97       .00       .00       .00       .10      .01 
   371    356   360       1.45       .00       .00       .00       .01      .00 
   373    354   362       4.41       .00       .00       .00       .03      .00 
   387    332   352      45.54       .00       .00       .00       .13      .01 
   389    376   378      18.99       .01       .00       .00       .12      .01 
   393    302   318     -16.01       .00       .00       .00      -.10     -.01 
   399    382   378      -6.81       .00       .00       .00      -.04      .00 
   401    378   380       7.26       .00       .00       .00       .05      .00 
   403    382   380      -2.34       .00       .00       .00      -.01      .00 
   405    100   328     -20.02       .00       .00       .00      -.06      .00 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      610.00      280.00      143.00 
         4               .00      609.99      292.00      137.80 
         6               .00      485.00      292.00       83.63 
         8               .00      609.99      290.00      138.66 
        10               .00      609.99      320.00      125.66 
        12               .00      484.99      320.00       71.50 
        13              8.85      484.78      250.00      101.74 
        14               .00      625.00      335.00      125.67 
        15              8.85      484.78      256.00       99.14 
        16               .00      625.00      328.00      128.70 
        17              5.03      484.78      261.00       96.97 
        18               .00      484.70      328.00       67.90 
        20               .00      484.78      262.00       96.54 
        22             37.08      484.73      273.00       91.75 
        24             60.69      484.73      273.00       91.75 
        32             39.58      484.70      300.00       80.04 
        36             60.69      484.70      298.00       80.91 
        40             22.33      484.70      317.00       72.67 
        44               .00      484.70      318.00       72.24 
       100             66.34      484.80      270.00       93.08 
       104               .00      484.82      294.00       82.69 
       108               .00      484.82      306.00       77.49 
       112              7.40      484.86      308.00       76.64 
       116             20.40      484.91      305.00       77.96 
       120             17.50      484.95      298.00       81.01 
       200             31.65      484.81      274.00       91.35 
       202             19.16      484.79      268.00       93.94 
       204             22.80      484.85      288.00       85.30 
       208             40.63      484.90      292.00       83.59 
       212             26.25      484.85      297.00       81.40 
       216             17.56      484.86      306.00       77.50 
       232             23.29      484.82      306.00       77.49 
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       236             25.61      484.83      292.00       83.56 
       300               .00      484.81      314.00       74.02 
       302               .00      484.82      322.00       70.56 
       304              5.76      484.83      325.50       69.04 
       308              5.76      484.86      314.00       74.04 
       312             18.76      484.85      321.00       71.00 
       316              5.76      484.83      333.50       65.57 
       318              5.76      484.82      333.00       65.79 
       320             14.90      484.80      328.00       67.95 
       324             14.90      484.80      312.00       74.88 
       328             14.90      484.80      310.00       75.75 
       332               .00      484.80      322.00       70.55 
       352               .00      484.80      318.00       72.28 
       354              3.53      484.80      317.00       72.71 
       356              3.53      484.80      317.00       72.71 
       358              3.53      484.80      317.00       72.71 
       360              3.53      484.80      317.00       72.71 
       362              3.53      484.80      317.00       72.71 
       364               .00      484.80      317.00       72.71 
       376              4.92      484.81      328.00       67.95 
       378              4.92      484.80      328.00       67.95 
       380              4.92      484.80      326.00       68.81 
       382              4.92      484.80      326.00       68.81 
  
                      MAXIMUM PRESSURES 
         2               .00      610.00      280.00      143.00 
         8               .00      609.99      290.00      138.66 
         4               .00      609.99      292.00      137.80 
        16               .00      625.00      328.00      128.70 
        14               .00      625.00      335.00      125.67 
  
                      MINIMUM PRESSURES 
       316              5.76      484.83      333.50       65.57 
       318              5.76      484.82      333.00       65.79 
        18               .00      484.70      328.00       67.90 
       320             14.90      484.80      328.00       67.95 
       378              4.92      484.80      328.00       67.95 
  
 THE NET SYSTEM DEMAND =    685.52 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1         304.52    
         2         381.00    
         3            .00    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =    685.52 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
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 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   4.80 
  
 THE RESULTS ARE OBTAINED AFTER  2 TRIALS WITH AN ACCURACY =  .00000 
  
 3Roots - Ultimate Water System                                                   
 Water System Analysis                                                            
 Peak Hour Demands                                                                
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    1461.72       .07       .00       .00      2.33     1.46 
     2      0     8    1828.78       .11       .00       .00      2.92     2.22 
     3      0    14        .00       .00       .00       .00       .00      .00 
     4      2     4    1461.72       .07       .00       .00      2.33     1.46 
     5      0     6    1461.72       .07       .00       .00      5.97    14.44 
     6      8    10    1828.78       .11       .00       .00      2.92     2.22 
     7      0    12    1828.78       .11       .00       .00      7.47    21.86 
     8     14    16        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER   9 IS CLOSED 
    10     15    13    -183.97      -.10       .00       .00      -.52     -.13 
    11     15    17     141.49       .06       .00       .00       .40      .08 
    12     17    20    -940.43      -.09       .00       .00     -1.50     -.65 
    13     17    24    1057.78       .84       .00       .00      1.69      .80 
    14     22    24    -177.98      -.02       .00       .00      -.50     -.12 
    15     36    24    -588.48      -.46       .00       .00      -.94     -.27 
    27     36    32     189.98       .04       .00       .00       .54      .14 
    29     44    36    -107.18      -.02       .00       .00      -.17     -.01 
    33     44    40     107.18       .01       .00       .00       .30      .05 
    37     18    44        .00       .00       .00       .00       .00      .00 
   101     20   100    -940.43      -.30       .00       .00     -1.50     -.65 
   105    100   104    -878.66      -.42       .00       .00     -1.40     -.57 
   109    104   108    -411.19      -.08       .00       .00      -.66     -.14 
   113    108   112    -898.05      -.65       .00       .00     -1.43     -.59 
   117    116   112    1646.86       .95       .00       .00      2.63     1.83 
   121    120   116    1744.78       .65       .00       .00      2.78     2.03 
   125     12   120    1828.78       .84       .00       .00      2.92     2.22 
   201    100   200    -284.10      -.15       .00       .00      -.81     -.29 
   202    202   200    -318.42      -.23       .00       .00      -.90     -.35 
   203    202    13     226.45       .15       .00       .00       .64      .19 
   205    200   204    -677.97      -.77       .00       .00     -1.92    -1.43 
   207      6   208    1461.72      1.72       .00       .00      4.15     5.94 
   209    204   208   -1266.69      -.98       .00       .00     -3.59    -4.56 
   211    204   212    -111.12      -.03       .00       .00      -.32     -.05 
   213    212   216    -237.12      -.13       .00       .00      -.67     -.20 
   215    216   112    -321.41      -.06       .00       .00      -.91     -.36 
   241    108   232     111.79       .02       .00       .00       .32      .05 
   249    104   236    -467.47      -.15       .00       .00     -1.33     -.72 
   253    236   204    -590.40      -.35       .00       .00     -1.67    -1.11 
   301    108   300     375.07       .18       .00       .00      1.06      .48 
   303    200   376     -76.47      -.06       .00       .00      -.49     -.18 
   304    376   302    -191.24      -.22       .00       .00     -1.22     -.99 
   305    302   304    -114.41      -.15       .00       .00      -.73     -.38 
   309    304   308    -142.06      -.49       .00       .00      -.91     -.57 
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   312    112   308     391.88       .08       .00       .00      1.11      .52 
   313    308   312     222.17       .06       .00       .00       .63      .18 
   317    312   316     132.13       .48       .00       .00       .84      .50 
   321    316   318     104.48       .05       .00       .00       .67      .32 
   325    320   324     105.29       .04       .00       .00       .30      .05 
   329    324   328      33.77       .00       .00       .00       .10      .01 
   333    328   364    -133.86      -.03       .00       .00      -.38     -.07 
   335    320   382     -20.32       .00       .00       .00      -.13     -.02 
   337    332   320     156.49       .03       .00       .00       .44      .09 
   341    332   300    -375.07      -.20       .00       .00     -1.06     -.48 
   357    352   364     146.71       .02       .00       .00       .42      .08 
   359    364   362      12.86       .00       .00       .00       .08      .01 
   361    362   360      17.06       .00       .00       .00       .11      .01 
   363    360   358       7.07       .00       .00       .00       .05      .00 
   365    356   358       9.88       .00       .00       .00       .06      .00 
   367    354   356      33.77       .01       .00       .00       .22      .04 
   369    352   354      71.86       .02       .00       .00       .46      .16 
   371    356   360       6.95       .00       .00       .00       .04      .00 
   373    354   362      21.15       .01       .00       .00       .13      .02 
   387    332   352     218.58       .02       .00       .00       .62      .18 
   389    376   378      91.16       .11       .00       .00       .58      .25 
   393    302   318     -76.83      -.05       .00       .00      -.49     -.18 
   399    382   378     -32.70      -.01       .00       .00      -.21     -.04 
   401    378   380      34.85       .01       .00       .00       .22      .04 
   403    382   380     -11.23       .00       .00       .00      -.07     -.01 
   405    100   328     -96.10      -.05       .00       .00      -.27     -.04 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.93      280.00      142.97 
         4               .00      609.85      292.00      137.74 
         6               .00      484.93      292.00       83.60 
         8               .00      609.89      290.00      138.62 
        10               .00      609.78      320.00      125.57 
        12               .00      484.89      320.00       71.45 
        13             42.48      481.07      250.00      100.13 
        14               .00      625.00      335.00      125.67 
        15             42.48      480.97      256.00       97.49 
        16               .00      625.00      328.00      128.70 
        17             24.14      480.90      261.00       95.29 
        18               .00      479.58      328.00       65.69 
        20               .00      480.99      262.00       94.90 
        22            177.98      480.04      273.00       89.72 
        24            291.31      480.06      273.00       89.73 
        32            189.98      479.56      300.00       77.81 
        36            291.31      479.60      298.00       78.69 
        40            107.18      479.57      317.00       70.45 
        44               .00      479.58      318.00       70.02 
       100            318.43      481.30      270.00       91.56 
       104               .00      481.72      294.00       81.35 
       108               .00      481.80      306.00       76.18 
       112             35.52      482.45      308.00       75.59 
       116             97.92      483.40      305.00       77.31 
       120             84.00      484.05      298.00       80.62 
       200            151.92      481.45      274.00       89.90 
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       202             91.97      481.22      268.00       92.39 
       204            109.44      482.23      288.00       84.16 
       208            195.02      483.21      292.00       82.86 
       212            126.00      482.26      297.00       80.28 
       216             84.29      482.39      306.00       76.43 
       232            111.79      481.78      306.00       76.17 
       236            122.93      481.87      292.00       82.28 
       300               .00      481.62      314.00       72.64 
       302               .00      481.74      322.00       69.22 
       304             27.65      481.89      325.50       67.77 
       308             27.65      482.37      314.00       72.96 
       312             90.05      482.32      321.00       69.90 
       316             27.65      481.84      333.50       64.28 
       318             27.65      481.78      333.00       64.47 
       320             71.52      481.39      328.00       66.47 
       324             71.52      481.35      312.00       73.38 
       328             71.52      481.34      310.00       74.25 
       332               .00      481.42      322.00       69.08 
       352               .00      481.40      318.00       70.81 
       354             16.94      481.38      317.00       71.23 
       356             16.94      481.38      317.00       71.23 
       358             16.94      481.37      317.00       71.23 
       360             16.94      481.38      317.00       71.23 
       362             16.94      481.38      317.00       71.23 
       364               .00      481.38      317.00       71.23 
       376             23.62      481.51      328.00       66.52 
       378             23.62      481.41      328.00       66.48 
       380             23.62      481.40      326.00       67.34 
       382             23.62      481.39      326.00       67.34 
  
                      MAXIMUM PRESSURES 
         2               .00      609.93      280.00      142.97 
         8               .00      609.89      290.00      138.62 
         4               .00      609.85      292.00      137.74 
        16               .00      625.00      328.00      128.70 
        14               .00      625.00      335.00      125.67 
  
                      MINIMUM PRESSURES 
       316             27.65      481.84      333.50       64.28 
       318             27.65      481.78      333.00       64.47 
        18               .00      479.58      328.00       65.69 
       320             71.52      481.39      328.00       66.47 
       378             23.62      481.41      328.00       66.48 
  
 THE NET SYSTEM DEMAND =   3290.50 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        1461.72    
         2        1828.78    
         3            .00    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   3290.50 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
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 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       316           2000.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00015 
  
 3Roots - Ultimate Water System                                                   
 Maximum Day Demands plus Fire Flow                                               
 2000 GPM Fire Flow at Node 316                                                   
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    1439.77       .07       .00       .00      2.30     1.42 
     2      0     8    1919.75       .12       .00       .00      3.06     2.42 
     3      0    14        .00       .00       .00       .00       .00      .00 
     4      2     4    1439.77       .07       .00       .00      2.30     1.42 
     5      0     6    1439.77       .07       .00       .00      5.88    14.04 
     6      8    10    1919.75       .12       .00       .00      3.06     2.42 
     7      0    12    1919.75       .12       .00       .00      7.84    23.92 
     8     14    16        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER   9 IS CLOSED 
    10     15    13     -62.92      -.01       .00       .00      -.18     -.02 
    11     15    17      45.22       .01       .00       .00       .13      .01 
    12     17    20    -405.58      -.02       .00       .00      -.65     -.14 
    13     17    24     440.74       .17       .00       .00       .70      .16 
    14     22    24     -74.16       .00       .00       .00      -.21     -.02 
    15     36    24    -245.20      -.09       .00       .00      -.39     -.05 
    27     36    32      79.16       .01       .00       .00       .22      .03 
    29     44    36     -44.66       .00       .00       .00      -.07      .00 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44        .00       .00       .00       .00       .00      .00 
   101     20   100    -405.58      -.06       .00       .00      -.65     -.14 
   105    100   104    -671.06      -.26       .00       .00     -1.07     -.35 
   109    104   108    -204.62      -.02       .00       .00      -.33     -.04 
   113    108   112    -597.55      -.31       .00       .00      -.95     -.28 
   117    116   112    1843.95      1.17       .00       .00      2.94     2.25 
   121    120   116    1884.75       .75       .00       .00      3.01     2.34 
   125     12   120    1919.75       .92       .00       .00      3.06     2.42 
   201    100   200      24.35       .00       .00       .00       .07      .00 
   202    202   200    -118.94      -.04       .00       .00      -.34     -.06 
   203    202    13      80.62       .02       .00       .00       .23      .03 
   205    200   204    -635.64      -.69       .00       .00     -1.80    -1.27 
   207      6   208    1439.77      1.68       .00       .00      4.08     5.78 
   209    204   208   -1358.51     -1.12       .00       .00     -3.85    -5.19 
   211    204   212     159.60       .07       .00       .00       .45      .10 
   213    212   216     107.10       .03       .00       .00       .30      .05 
   215    216   112      71.98       .00       .00       .00       .20      .02 
   241    108   232      46.58       .00       .00       .00       .13      .01 
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   249    104   236    -466.44      -.15       .00       .00     -1.32     -.72 
   253    236   204    -517.66      -.28       .00       .00     -1.47     -.87 
   301    108   300     346.35       .15       .00       .00       .98      .41 
   303    200   376     477.75      1.81       .00       .00      3.05     5.39 
   304    376   302     768.49      2.93       .00       .00      4.90    13.01 
   305    302   304    -381.53     -1.40       .00       .00     -2.44    -3.56 
   309    304   308    -393.05     -3.19       .00       .00     -2.51    -3.76 
   312    112   308    1303.59       .72       .00       .00      3.70     4.81 
   313    308   312     899.02       .75       .00       .00      2.55     2.41 
   317    312   316     861.50     15.43       .00       .00      5.50    16.08 
   321    316   318   -1138.50     -4.45       .00       .00     -7.27   -26.94 
   325    320   324    -101.87      -.04       .00       .00      -.29     -.04 
   329    324   328    -131.67      -.03       .00       .00      -.37     -.07 
   333    328   364     -53.02      -.01       .00       .00      -.15     -.01 
   335    320   382     330.10       .39       .00       .00      2.11     2.72 
   337    332   320     258.03       .08       .00       .00       .73      .24 
   341    332   300    -346.35      -.17       .00       .00      -.98     -.41 
   357    352   364      59.07       .00       .00       .00       .17      .02 
   359    364   362       6.05       .00       .00       .00       .04      .00 
   361    362   360       7.38       .00       .00       .00       .05      .00 
   363    360   358       3.03       .00       .00       .00       .02      .00 
   365    356   358       4.03       .00       .00       .00       .03      .00 
   367    354   356      13.80       .00       .00       .00       .09      .01 
   369    352   354      29.25       .00       .00       .00       .19      .03 
   371    356   360       2.70       .00       .00       .00       .02      .00 
   373    354   362       8.40       .00       .00       .00       .05      .00 
   387    332   352      88.32       .00       .00       .00       .25      .03 
   389    376   378    -300.58      -.97       .00       .00     -1.92    -2.29 
   393    302   318    1150.02      7.14       .00       .00      7.34    27.45 
   399    382   378     184.96       .32       .00       .00      1.18      .93 
   401    378   380    -125.45      -.12       .00       .00      -.80     -.45 
   403    382   380     135.29       .20       .00       .00       .86      .52 
   405    100   328     108.45       .06       .00       .00       .31      .05 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.93      280.00      142.97 
         4               .00      609.86      292.00      137.74 
         6               .00      484.93      292.00       83.60 
         8               .00      609.88      290.00      138.61 
        10               .00      609.76      320.00      125.56 
        12               .00      484.88      320.00       71.45 
        13             17.70      481.39      250.00      100.27 
        14               .00      625.00      335.00      125.67 
        15             17.70      481.38      256.00       97.66 
        16               .00      625.00      328.00      128.70 
        17             10.06      481.37      261.00       95.49 
        18               .00      481.11      328.00       66.35 
        20               .00      481.39      262.00       95.07 
        22             74.16      481.20      273.00       90.22 
        24            121.38      481.20      273.00       90.22 
        32             79.16      481.11      300.00       78.48 
        36            121.38      481.11      298.00       79.35 
        40             44.66      481.11      317.00       71.11 
        44               .00      481.11      318.00       70.68 
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       100            132.68      481.45      270.00       91.63 
       104               .00      481.71      294.00       81.34 
       108               .00      481.73      306.00       76.15 
       112             14.80      482.04      308.00       75.42 
       116             40.80      483.21      305.00       77.22 
       120             35.00      483.96      298.00       80.58 
       200             63.30      481.45      274.00       89.90 
       202             38.32      481.42      268.00       92.48 
       204             45.60      482.14      288.00       84.13 
       208             81.26      483.25      292.00       82.88 
       212             52.50      482.07      297.00       80.20 
       216             35.12      482.04      306.00       76.29 
       232             46.58      481.73      306.00       76.15 
       236             51.22      481.86      292.00       82.27 
       300               .00      481.58      314.00       72.62 
       302               .00      476.72      322.00       67.04 
       304             11.52      478.12      325.50       66.14 
       308             11.52      481.32      314.00       72.50 
       312             37.52      480.57      321.00       69.15 
       316           2000.00      465.14      333.50       57.04 
       318             11.52      469.58      333.00       59.19 
       320             29.80      481.33      328.00       66.44 
       324             29.80      481.37      312.00       73.39 
       328             29.80      481.40      310.00       74.27 
       332               .00      481.41      322.00       69.08 
       352               .00      481.41      318.00       70.81 
       354              7.06      481.40      317.00       71.24 
       356              7.06      481.40      317.00       71.24 
       358              7.06      481.40      317.00       71.24 
       360              7.06      481.40      317.00       71.24 
       362              7.06      481.40      317.00       71.24 
       364               .00      481.40      317.00       71.24 
       376              9.84      479.65      328.00       65.71 
       378              9.84      480.62      328.00       66.13 
       380              9.84      480.73      326.00       67.05 
       382              9.84      480.93      326.00       67.14 
  
                      MAXIMUM PRESSURES 
         2               .00      609.93      280.00      142.97 
         8               .00      609.88      290.00      138.61 
         4               .00      609.86      292.00      137.74 
        16               .00      625.00      328.00      128.70 
        14               .00      625.00      335.00      125.67 
  
                      MINIMUM PRESSURES 
       316           2000.00      465.14      333.50       57.04 
       318             11.52      469.58      333.00       59.19 
       376              9.84      479.65      328.00       65.71 
       378              9.84      480.62      328.00       66.13 
       304             11.52      478.12      325.50       66.14 
  
 THE NET SYSTEM DEMAND =   3359.52 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
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    PIPE NUMBER    FLOWRATE 
         1        1439.77    
         2        1919.75    
         3            .00    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   3359.52 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       324           1500.00 
       328           1500.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  5 TRIALS WITH AN ACCURACY =  .00034 
  
 3Roots - Ultimate Water System                                                   
 Maximum Day Demands plus Fire Flow                                               
 3000 GPM Fire Flow split between Nodes 324 and 328                               
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    1908.03       .12       .00       .00      3.04     2.40 
     2      0     8    2403.41       .18       .00       .00      3.83     3.68 
     3      0    14        .00       .00       .00       .00       .00      .00 
     4      2     4    1908.03       .12       .00       .00      3.04     2.40 
     5      0     6    1908.03       .12       .00       .00      7.79    23.65 
     6      8    10    2403.41       .18       .00       .00      3.83     3.68 
     7      0    12    2403.41       .18       .00       .00      9.82    36.26 
     8     14    16        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER   9 IS CLOSED 
    10     15    13    -204.90      -.13       .00       .00      -.58     -.16 
    11     15    17     187.20       .11       .00       .00       .53      .13 
    12     17    20    -263.60      -.01       .00       .00      -.42     -.06 
    13     17    24     440.74       .17       .00       .00       .70      .16 
    14     22    24     -74.16       .00       .00       .00      -.21     -.02 
    15     36    24    -245.20      -.09       .00       .00      -.39     -.05 
    27     36    32      79.16       .01       .00       .00       .22      .03 
    29     44    36     -44.66       .00       .00       .00      -.07      .00 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44        .00       .00       .00       .00       .00      .00 
   101     20   100    -263.60      -.03       .00       .00      -.42     -.06 
   105    100   104   -1092.75      -.63       .00       .00     -1.74     -.85 
   109    104   108    -150.59      -.01       .00       .00      -.24     -.02 
   113    108   112   -1560.48     -1.82       .00       .00     -2.49    -1.65 
   117    116   112    2327.61      1.80       .00       .00      3.71     3.46 
   121    120   116    2368.41      1.14       .00       .00      3.78     3.58 
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   125     12   120    2403.41      1.40       .00       .00      3.83     3.68 
   201    100   200    -536.39      -.50       .00       .00     -1.52     -.93 
   202    202   200    -260.92      -.16       .00       .00      -.74     -.24 
   203    202    13     222.60       .14       .00       .00       .63      .18 
   205    200   204   -1008.60     -1.61       .00       .00     -2.86    -2.99 
   207      6   208    1908.03      2.82       .00       .00      5.41     9.73 
   209    204   208   -1826.77     -1.93       .00       .00     -5.18    -8.98 
   211    204   212    -220.81      -.12       .00       .00      -.63     -.18 
   213    212   216    -273.31      -.17       .00       .00      -.78     -.27 
   215    216   112    -308.43      -.06       .00       .00      -.87     -.33 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    -942.16      -.55       .00       .00     -2.67    -2.63 
   253    236   204    -993.38      -.93       .00       .00     -2.82    -2.91 
   301    108   300    1363.32      1.93       .00       .00      3.87     5.22 
   303    200   376     147.99       .21       .00       .00       .94      .62 
   304    376   302    -360.30      -.72       .00       .00     -2.30    -3.20 
   305    302   304    -192.83      -.40       .00       .00     -1.23    -1.01 
   309    304   308    -204.35      -.95       .00       .00     -1.30    -1.12 
   312    112   308     443.90       .10       .00       .00      1.26      .65 
   313    308   312     228.03       .06       .00       .00       .65      .19 
   317    312   316     190.51       .94       .00       .00      1.22      .98 
   321    316   318     178.99       .14       .00       .00      1.14      .88 
   325    320   324     862.76      2.17       .00       .00      2.45     2.24 
   329    324   328    -637.24      -.47       .00       .00     -1.81    -1.28 
   333    328   364    -904.38     -1.15       .00       .00     -2.57    -2.44 
   335    320   382    -468.93      -.76       .00       .00     -2.99    -5.21 
   337    332   320     423.64       .20       .00       .00      1.20      .60 
   341    332   300   -1363.32     -2.14       .00       .00     -3.87    -5.22 
   357    352   364     704.01       .45       .00       .00      2.00     1.54 
   359    364   362    -200.37      -.13       .00       .00     -1.28    -1.08 
   361    362   360     -87.36      -.04       .00       .00      -.56     -.23 
   363    360   358     -36.92      -.02       .00       .00      -.24     -.05 
   365    356   358      43.98       .03       .00       .00       .28      .07 
   367    354   356     108.54       .06       .00       .00       .69      .35 
   369    352   354     235.67       .18       .00       .00      1.50     1.46 
   371    356   360      57.50       .04       .00       .00       .37      .11 
   373    354   362     120.08       .14       .00       .00       .77      .42 
   387    332   352     939.68       .30       .00       .00      2.67     2.62 
   389    376   378     498.45      2.48       .00       .00      3.18     5.84 
   393    302   318    -167.47      -.20       .00       .00     -1.07     -.77 
   399    382   378    -282.19      -.69       .00       .00     -1.80    -2.03 
   401    378   380     206.42       .29       .00       .00      1.32     1.14 
   403    382   380    -196.58      -.40       .00       .00     -1.25    -1.04 
   405    100   328    1232.86      5.33       .00       .00      3.50     4.33 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.88      280.00      142.95 
         4               .00      609.76      292.00      137.70 
         6               .00      484.88      292.00       83.58 
         8               .00      609.82      290.00      138.59 
        10               .00      609.63      320.00      125.51 
        12               .00      484.82      320.00       71.42 
        13             17.70      478.21      250.00       98.89 
        14               .00      625.00      335.00      125.67 
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        15             17.70      478.08      256.00       96.24 
        16               .00      625.00      328.00      128.70 
        17             10.06      477.98      261.00       94.02 
        18               .00      477.72      328.00       64.88 
        20               .00      477.99      262.00       93.59 
        22             74.16      477.81      273.00       88.75 
        24            121.38      477.81      273.00       88.75 
        32             79.16      477.71      300.00       77.01 
        36            121.38      477.72      298.00       77.88 
        40             44.66      477.71      317.00       69.64 
        44               .00      477.72      318.00       69.21 
       100            132.68      478.02      270.00       90.14 
       104               .00      478.65      294.00       80.01 
       108               .00      478.66      306.00       74.82 
       112             14.80      480.48      308.00       74.74 
       116             40.80      482.28      305.00       76.82 
       120             35.00      483.42      298.00       80.35 
       200             63.30      478.52      274.00       88.62 
       202             38.32      478.35      268.00       91.15 
       204             45.60      480.13      288.00       83.26 
       208             81.26      482.06      292.00       82.36 
       212             52.50      480.25      297.00       79.41 
       216             35.12      480.42      306.00       75.58 
       232             46.58      478.66      306.00       74.82 
       236             51.22      479.20      292.00       81.12 
       300               .00      476.73      314.00       70.52 
       302               .00      479.03      322.00       68.05 
       304             11.52      479.43      325.50       66.70 
       308             11.52      480.38      314.00       72.10 
       312             37.52      480.32      321.00       69.04 
       316             11.52      479.38      333.50       63.21 
       318             11.52      479.23      333.00       63.37 
       320             29.80      474.38      328.00       63.43 
       324           1500.00      472.21      312.00       69.43 
       328           1500.00      472.68      310.00       70.50 
       332               .00      474.59      322.00       66.12 
       352               .00      474.28      318.00       67.72 
       354              7.06      474.10      317.00       68.08 
       356              7.06      474.05      317.00       68.05 
       358              7.06      474.02      317.00       68.04 
       360              7.06      474.00      317.00       68.04 
       362              7.06      473.97      317.00       68.02 
       364               .00      473.83      317.00       67.96 
       376              9.84      478.31      328.00       65.13 
       378              9.84      475.83      328.00       64.06 
       380              9.84      475.54      326.00       64.80 
       382              9.84      475.14      326.00       64.63 
  
                      MAXIMUM PRESSURES 
         2               .00      609.88      280.00      142.95 
         8               .00      609.82      290.00      138.59 
         4               .00      609.76      292.00      137.70 
        16               .00      625.00      328.00      128.70 
        14               .00      625.00      335.00      125.67 
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                      MINIMUM PRESSURES 
       316             11.52      479.38      333.50       63.21 
       318             11.52      479.23      333.00       63.37 
       320             29.80      474.38      328.00       63.43 
       378              9.84      475.83      328.00       64.06 
       382              9.84      475.14      326.00       64.63 
  
 THE NET SYSTEM DEMAND =   4311.44 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        1908.03    
         2        2403.41    
         3            .00    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4311.44 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        13           2000.00 
        15           2000.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00151 
  
 3Roots - Ultimate Water System                                                   
 Maximum Day Demands plus Fire Flow                                               
 4000 GPM Fire Flow split between Nodes 13 and 15                                 
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    2137.21       .15       .00       .00      3.41     2.96 
     2      0     8    2598.27       .21       .00       .00      4.15     4.25 
     3      0    14     600.16       .01       .00       .00       .96      .28 
     4      2     4    2137.21       .15       .00       .00      3.41     2.96 
     5      0     6    2137.21       .15       .00       .00      8.73    29.17 
     6      8    10    2598.27       .21       .00       .00      4.15     4.25 
     7      0    12    2598.27       .21       .00       .00     10.61    41.89 
     8     14    16     600.16       .01       .00       .00       .96      .28 
     9      0    18     600.16       .04       .00       .00      3.83     8.23 
    10     15    13     235.08       .16       .00       .00       .67      .20 
    11     15    17   -2235.08    -10.57       .00       .00     -6.34   -13.04 
    12     17    20   -2085.72      -.40       .00       .00     -3.33    -2.83 
    13     17    24    -159.42      -.03       .00       .00      -.25     -.02 
    14     22    24     -74.16       .00       .00       .00      -.21     -.02 
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    15     36    24     354.96       .18       .00       .00       .57      .11 
    27     36    32      79.16       .01       .00       .00       .22      .03 
    29     44    36     555.50       .42       .00       .00       .89      .24 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44     600.16       .11       .00       .00       .96      .28 
   101     20   100   -2085.72     -1.33       .00       .00     -3.33    -2.83 
   105    100   104   -1834.05     -1.65       .00       .00     -2.93    -2.23 
   109    104   108    -930.08      -.35       .00       .00     -1.48     -.63 
   113    108   112   -1561.61     -1.82       .00       .00     -2.49    -1.65 
   117    116   112    2522.47      2.09       .00       .00      4.02     4.02 
   121    120   116    2563.27      1.33       .00       .00      4.09     4.14 
   125     12   120    2598.27      1.61       .00       .00      4.15     4.25 
   201    100   200      79.42       .01       .00       .00       .23      .03 
   202    202   200   -1803.24     -5.78       .00       .00     -5.12    -8.76 
   203    202    13    1764.92      6.65       .00       .00      5.01     8.42 
   205    200   204   -1419.89     -3.04       .00       .00     -4.03    -5.63 
   207      6   208    2137.21      3.48       .00       .00      6.06    12.01 
   209    204   208   -2055.95     -2.40       .00       .00     -5.83   -11.17 
   211    204   212    -364.73      -.31       .00       .00     -1.03     -.45 
   213    212   216    -417.23      -.37       .00       .00     -1.18     -.58 
   215    216   112    -452.35      -.12       .00       .00     -1.28     -.68 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    -903.97      -.51       .00       .00     -2.56    -2.44 
   253    236   204    -955.19      -.86       .00       .00     -2.71    -2.70 
   301    108   300     584.95       .40       .00       .00      1.66     1.09 
   303    200   376    -367.23     -1.11       .00       .00     -2.34    -3.31 
   304    376   302    -410.11      -.91       .00       .00     -2.62    -4.07 
   305    302   304    -218.64      -.50       .00       .00     -1.40    -1.27 
   309    304   308    -230.16     -1.19       .00       .00     -1.47    -1.39 
   312    112   308     493.71       .12       .00       .00      1.40      .80 
   313    308   312     252.03       .07       .00       .00       .71      .23 
   317    312   316     214.51      1.18       .00       .00      1.37     1.22 
   321    316   318     202.99       .18       .00       .00      1.30     1.11 
   325    320   324     211.16       .16       .00       .00       .60      .17 
   329    324   328     181.36       .05       .00       .00       .51      .12 
   333    328   364    -312.21      -.16       .00       .00      -.89     -.34 
   335    320   382      -3.52       .00       .00       .00      -.02      .00 
   337    332   320     237.44       .07       .00       .00       .67      .21 
   341    332   300    -584.95      -.45       .00       .00     -1.66    -1.09 
   357    352   364     252.88       .07       .00       .00       .72      .23 
   359    364   362     -59.33      -.01       .00       .00      -.38     -.11 
   361    362   360     -23.46       .00       .00       .00      -.15     -.02 
   363    360   358     -10.26       .00       .00       .00      -.07      .00 
   365    356   358      17.32       .00       .00       .00       .11      .01 
   367    354   356      44.64       .01       .00       .00       .28      .07 
   369    352   354      94.63       .03       .00       .00       .60      .27 
   371    356   360      20.26       .01       .00       .00       .13      .02 
   373    354   362      42.93       .02       .00       .00       .27      .06 
   387    332   352     347.51       .05       .00       .00       .99      .42 
   389    376   378      33.04       .02       .00       .00       .21      .04 
   393    302   318    -191.47      -.26       .00       .00     -1.22     -.99 
   399    382   378     -10.92       .00       .00       .00      -.07      .00 
   401    378   380      12.28       .00       .00       .00       .08      .01 
   403    382   380      -2.44       .00       .00       .00      -.02      .00 
   405    100   328    -463.77      -.87       .00       .00     -1.32     -.71 
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  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.85      280.00      142.94 
         4               .00      609.70      292.00      137.67 
         6               .00      484.85      292.00       83.57 
         8               .00      609.79      290.00      138.57 
        10               .00      609.58      320.00      125.48 
        12               .00      484.79      320.00       71.41 
        13           2000.00      463.49      250.00       92.51 
        14               .00      624.99      335.00      125.66 
        15           2000.00      463.65      256.00       89.98 
        16               .00      624.97      328.00      128.69 
        17             10.06      474.22      261.00       92.40 
        18               .00      474.96      328.00       63.68 
        20               .00      474.62      262.00       92.13 
        22             74.16      474.24      273.00       87.20 
        24            121.38      474.25      273.00       87.21 
        32             79.16      474.42      300.00       75.58 
        36            121.38      474.42      298.00       76.45 
        40             44.66      474.84      317.00       68.40 
        44               .00      474.85      318.00       67.97 
       100            132.68      475.94      270.00       89.24 
       104               .00      477.59      294.00       79.56 
       108               .00      477.94      306.00       74.51 
       112             14.80      479.76      308.00       74.43 
       116             40.80      481.85      305.00       76.64 
       120             35.00      483.18      298.00       80.24 
       200             63.30      475.93      274.00       87.50 
       202             38.32      470.15      268.00       87.60 
       204             45.60      478.97      288.00       82.75 
       208             81.26      481.37      292.00       82.06 
       212             52.50      479.28      297.00       78.99 
       216             35.12      479.65      306.00       75.25 
       232             46.58      477.94      306.00       74.51 
       236             51.22      478.11      292.00       80.65 
       300               .00      477.54      314.00       70.87 
       302               .00      477.96      322.00       67.58 
       304             11.52      478.46      325.50       66.28 
       308             11.52      479.64      314.00       71.78 
       312             37.52      479.57      321.00       68.71 
       316             11.52      478.40      333.50       62.79 
       318             11.52      478.21      333.00       62.93 
       320             29.80      477.02      328.00       64.58 
       324             29.80      476.86      312.00       71.44 
       328             29.80      476.82      310.00       72.29 
       332               .00      477.09      322.00       67.21 
       352               .00      477.04      318.00       68.92 
       354              7.06      477.01      317.00       69.34 
       356              7.06      477.00      317.00       69.33 
       358              7.06      477.00      317.00       69.33 
       360              7.06      476.99      317.00       69.33 
       362              7.06      476.99      317.00       69.33 
       364               .00      476.98      317.00       69.32 
       376              9.84      477.04      328.00       64.58 
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       378              9.84      477.02      328.00       64.58 
       380              9.84      477.02      326.00       65.44 
       382              9.84      477.02      326.00       65.44 
  
                      MAXIMUM PRESSURES 
         2               .00      609.85      280.00      142.94 
         8               .00      609.79      290.00      138.57 
         4               .00      609.70      292.00      137.67 
        16               .00      624.97      328.00      128.69 
        14               .00      624.99      335.00      125.66 
  
                      MINIMUM PRESSURES 
       316             11.52      478.40      333.50       62.79 
       318             11.52      478.21      333.00       62.93 
        18               .00      474.96      328.00       63.68 
       320             29.80      477.02      328.00       64.58 
       378              9.84      477.02      328.00       64.58 
  
 THE NET SYSTEM DEMAND =   5335.64 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        2137.21    
         2        2598.27    
         3         600.16    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   5335.64 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       316           2000.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
    312    112  308      150.0    12.0      120.0         .00          .00 
 LINE  312 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00271 
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 3Roots - Ultimate Water System                                                   
 2000 GPM Fire Flow at Node 316                                                   
 Source out of Service - Pipe 312 Closed                                          
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    1551.63       .08       .00       .00      2.48     1.63 
     2      0     8    1807.89       .11       .00       .00      2.88     2.17 
     3      0    14        .00       .00       .00       .00       .00      .00 
     4      2     4    1551.63       .08       .00       .00      2.48     1.63 
     5      0     6    1551.63       .08       .00       .00      6.34    16.12 
     6      8    10    1807.89       .11       .00       .00      2.88     2.17 
     7      0    12    1807.89       .11       .00       .00      7.38    21.40 
     8     14    16        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER   9 IS CLOSED 
    10     15    13      50.90       .01       .00       .00       .14      .01 
    11     15    17     -68.60      -.02       .00       .00      -.19     -.02 
    12     17    20    -519.40      -.03       .00       .00      -.83     -.22 
    13     17    24     440.74       .17       .00       .00       .70      .16 
    14     22    24     -74.16       .00       .00       .00      -.21     -.02 
    15     36    24    -245.20      -.09       .00       .00      -.39     -.05 
    27     36    32      79.16       .01       .00       .00       .22      .03 
    29     44    36     -44.66       .00       .00       .00      -.07      .00 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44        .00       .00       .00       .00       .00      .00 
   101     20   100    -519.40      -.10       .00       .00      -.83     -.22 
   105    100   104   -1211.83      -.77       .00       .00     -1.93    -1.03 
   109    104   108    -553.42      -.13       .00       .00      -.88     -.24 
   113    108   112   -1304.19     -1.30       .00       .00     -2.08    -1.18 
   117    116   112    1732.09      1.04       .00       .00      2.76     2.00 
   121    120   116    1772.89       .67       .00       .00      2.83     2.09 
   125     12   120    1807.89       .82       .00       .00      2.88     2.17 
   201    100   200     290.53       .16       .00       .00       .82      .30 
   202    202   200      -5.12       .00       .00       .00      -.01      .00 
   203    202    13     -33.20       .00       .00       .00      -.09     -.01 
   205    200   204   -1040.62     -1.71       .00       .00     -2.95    -3.17 
   207      6   208    1551.63      1.92       .00       .00      4.40     6.64 
   209    204   208   -1470.37     -1.29       .00       .00     -4.17    -6.01 
   211    204   212    -325.48      -.25       .00       .00      -.92     -.37 
   213    212   216    -377.98      -.31       .00       .00     -1.07     -.49 
   215    216   112    -413.10      -.10       .00       .00     -1.17     -.57 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    -658.41      -.28       .00       .00     -1.87    -1.36 
   253    236   204    -709.63      -.50       .00       .00     -2.01    -1.56 
   301    108   300     704.19       .57       .00       .00      2.00     1.54 
   303    200   376    1262.73     10.93       .00       .00      8.06    32.64 
   304    376   302    2072.08     18.38       .00       .00     13.22    81.67 
   305    302   304     619.33      3.45       .00       .00      3.95     8.72 
   309    304   308     607.81      7.16       .00       .00      3.88     8.43 
 LINE  312 IS CLOSED 
   313    308   312     596.29       .35       .00       .00      1.69     1.13 
   317    312   316     558.77      6.92       .00       .00      3.57     7.21 
   321    316   318   -1441.23     -6.88       .00       .00     -9.20   -41.69 
   325    320   324    -272.85      -.26       .00       .00      -.77     -.27 
   329    324   328    -302.65      -.12       .00       .00      -.86     -.32 
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   333    328   364     -63.23      -.01       .00       .00      -.18     -.02 
   335    320   382     848.71      2.27       .00       .00      5.42    15.64 
   337    332   320     605.66       .40       .00       .00      1.72     1.16 
   341    332   300    -704.19      -.63       .00       .00     -2.00    -1.54 
   357    352   364      66.66       .01       .00       .00       .19      .02 
   359    364   362       3.43       .00       .00       .00       .02      .00 
   361    362   360       6.31       .00       .00       .00       .04      .00 
   363    360   358       2.69       .00       .00       .00       .02      .00 
   365    356   358       4.37       .00       .00       .00       .03      .00 
   367    354   356      14.87       .00       .00       .00       .09      .01 
   369    352   354      31.87       .00       .00       .00       .20      .04 
   371    356   360       3.44       .00       .00       .00       .02      .00 
   373    354   362       9.94       .00       .00       .00       .06      .00 
   387    332   352      98.53       .00       .00       .00       .28      .04 
   389    376   378    -819.19     -6.22       .00       .00     -5.23   -14.64 
   393    302   318    1452.75     11.00       .00       .00      9.27    42.31 
   399    382   378     488.10      1.91       .00       .00      3.12     5.61 
   401    378   380    -340.93      -.74       .00       .00     -2.18    -2.89 
   403    382   380     350.77      1.17       .00       .00      2.24     3.04 
   405    100   328     269.22       .32       .00       .00       .76      .26 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.92      280.00      142.96 
         4               .00      609.84      292.00      137.73 
         6               .00      484.92      292.00       83.60 
         8               .00      609.89      290.00      138.62 
        10               .00      609.78      320.00      125.57 
        12               .00      484.89      320.00       71.45 
        13             17.70      480.00      250.00       99.67 
        14               .00      625.00      335.00      125.67 
        15             17.70      480.01      256.00       97.07 
        16               .00      625.00      328.00      128.70 
        17             10.06      480.02      261.00       94.91 
        18               .00      479.76      328.00       65.76 
        20               .00      480.05      262.00       94.49 
        22             74.16      479.85      273.00       89.64 
        24            121.38      479.86      273.00       89.64 
        32             79.16      479.76      300.00       77.90 
        36            121.38      479.77      298.00       78.77 
        40             44.66      479.76      317.00       70.53 
        44               .00      479.76      318.00       70.10 
       100            132.68      480.16      270.00       91.07 
       104               .00      480.92      294.00       81.00 
       108               .00      481.05      306.00       75.86 
       112             14.80      482.36      308.00       75.55 
       116             40.80      483.40      305.00       77.31 
       120             35.00      484.07      298.00       80.63 
       200             63.30      479.99      274.00       89.26 
       202             38.32      479.99      268.00       91.86 
       204             45.60      481.70      288.00       83.94 
       208             81.26      483.00      292.00       82.76 
       212             52.50      481.95      297.00       80.15 
       216             35.12      482.26      306.00       76.38 
       232             46.58      481.05      306.00       75.86 
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       236             51.22      481.21      292.00       81.99 
       300               .00      480.49      314.00       72.14 
       302               .00      450.69      322.00       55.76 
       304             11.52      447.24      325.50       52.75 
       308             11.52      440.08      314.00       54.63 
       312             37.52      439.73      321.00       51.45 
       316           2000.00      432.81      333.50       43.03 
       318             11.52      439.68      333.00       46.23 
       320             29.80      479.46      328.00       65.63 
       324             29.80      479.72      312.00       72.68 
       328             29.80      479.84      310.00       73.60 
       332               .00      479.86      322.00       68.40 
       352               .00      479.85      318.00       70.14 
       354              7.06      479.85      317.00       70.57 
       356              7.06      479.85      317.00       70.57 
       358              7.06      479.84      317.00       70.57 
       360              7.06      479.84      317.00       70.57 
       362              7.06      479.85      317.00       70.57 
       364               .00      479.85      317.00       70.57 
       376              9.84      469.06      328.00       61.13 
       378              9.84      475.28      328.00       63.82 
       380              9.84      476.02      326.00       65.01 
       382              9.84      477.19      326.00       65.52 
  
                      MAXIMUM PRESSURES 
         2               .00      609.92      280.00      142.96 
         8               .00      609.89      290.00      138.62 
         4               .00      609.84      292.00      137.73 
        16               .00      625.00      328.00      128.70 
        14               .00      625.00      335.00      125.67 
  
                      MINIMUM PRESSURES 
       316           2000.00      432.81      333.50       43.03 
       318             11.52      439.68      333.00       46.23 
       312             37.52      439.73      321.00       51.45 
       304             11.52      447.24      325.50       52.75 
       308             11.52      440.08      314.00       54.63 
  
 THE NET SYSTEM DEMAND =   3359.52 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        1551.63    
         2        1807.89    
         3            .00    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   3359.52 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
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 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       116           1500.00 
       120           1500.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
    312    112  308      150.0    12.0      120.0         .00          .00 
    125     12  120      380.0    16.0      120.0         .00          .00 
 LINE  125 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  5 TRIALS WITH AN ACCURACY =  .00049 
  
 3Roots - Ultaimte Water System                                                   
 3000 GPM Fire Flow split between Nodes 116 and 120                               
 Source out of Service - Pipe 125 Closed                                          
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    3125.71       .30       .00       .00      4.99     5.98 
     2      0     8        .00       .00       .00       .00       .00      .00 
     3      0    14    1169.53       .05       .00       .00      1.87      .97 
     4      2     4    3125.71       .30       .00       .00      4.99     5.98 
     5      0     6    3125.71       .29       .00       .00     12.77    58.99 
     6      8    10        .00       .00       .00       .00       .00      .00 
     7      0    12        .00       .00       .00       .00       .00      .00 
     8     14    16    1169.53       .05       .00       .00      1.87      .97 
     9      0    18    1169.53       .14       .00       .00      7.46    28.32 
    10     15    13      -9.60       .00       .00       .00      -.03      .00 
    11     15    17      -8.10       .00       .00       .00      -.02      .00 
    12     17    20     710.63       .05       .00       .00      1.13      .38 
    13     17    24    -728.79      -.42       .00       .00     -1.16     -.40 
    14     22    24     -74.16       .00       .00       .00      -.21     -.02 
    15     36    24     924.33      1.05       .00       .00      1.47      .63 
    27     36    32      79.16       .01       .00       .00       .22      .03 
    29     44    36    1124.87      1.56       .00       .00      1.79      .90 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44    1169.53       .39       .00       .00      1.87      .97 
   101     20   100     710.63       .18       .00       .00      1.13      .38 
   105    100   104     520.80       .16       .00       .00       .83      .22 
   109    104   108    1521.79       .87       .00       .00      2.43     1.58 
   113    108   112    1709.05      2.15       .00       .00      2.73     1.95 
   117    116   112   -3000.00     -2.88       .00       .00     -4.79    -5.54 
   121    120   116   -1500.00      -.49       .00       .00     -2.39    -1.54 
 LINE  125 IS CLOSED 
   201    100   200    -368.75      -.25       .00       .00     -1.05     -.46 
   202    202   200     -65.62      -.01       .00       .00      -.19     -.02 
   203    202    13      27.30       .00       .00       .00       .08      .00 
   205    200   204    -875.85     -1.24       .00       .00     -2.48    -2.30 
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   207      6   208    3125.71      7.04       .00       .00      8.87    24.27 
   209    204   208   -3044.45     -4.97       .00       .00     -8.64   -23.12 
   211    204   212    1070.77      2.27       .00       .00      3.04     3.34 
   213    212   216    1018.27      1.92       .00       .00      2.89     3.04 
   215    216   112     983.15       .48       .00       .00      2.79     2.85 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236   -1001.00      -.62       .00       .00     -2.84    -2.95 
   253    236   204   -1052.22     -1.03       .00       .00     -2.98    -3.23 
   301    108   300    -233.83      -.07       .00       .00      -.66     -.20 
   303    200   376     378.18      1.17       .00       .00      2.41     3.50 
   304    376   302     406.20       .90       .00       .00      2.59     3.99 
   305    302   304     204.87       .44       .00       .00      1.31     1.12 
   309    304   308     193.35       .86       .00       .00      1.23     1.01 
   312    112   308    -322.60      -.05       .00       .00      -.92     -.36 
   313    308   312    -140.77      -.02       .00       .00      -.40     -.08 
   317    312   316    -178.29      -.83       .00       .00     -1.14     -.87 
   321    316   318    -189.81      -.16       .00       .00     -1.21     -.98 
   325    320   324    -145.52      -.08       .00       .00      -.41     -.08 
   329    324   328    -175.32      -.04       .00       .00      -.50     -.12 
   333    328   364     220.79       .08       .00       .00       .63      .18 
   335    320   382      67.38       .02       .00       .00       .43      .14 
   337    332   320     -48.34       .00       .00       .00      -.14     -.01 
   341    332   300     233.83       .08       .00       .00       .66      .20 
   357    352   364    -156.91      -.03       .00       .00      -.45     -.10 
   359    364   362      63.88       .02       .00       .00       .41      .13 
   361    362   360      30.46       .01       .00       .00       .19      .03 
   363    360   358      11.51       .00       .00       .00       .07      .01 
   365    356   358      -4.45       .00       .00       .00      -.03      .00 
   367    354   356      -9.28       .00       .00       .00      -.06      .00 
   369    352   354     -28.58       .00       .00       .00      -.18     -.03 
   371    356   360     -11.89       .00       .00       .00      -.08     -.01 
   373    354   362     -26.36      -.01       .00       .00      -.17     -.03 
   387    332   352    -185.49      -.01       .00       .00      -.53     -.13 
   389    376   378     -37.86      -.02       .00       .00      -.24     -.05 
   393    302   318     201.33       .28       .00       .00      1.28     1.09 
   399    382   378      31.60       .01       .00       .00       .20      .04 
   401    378   380     -16.09       .00       .00       .00      -.10     -.01 
   403    382   380      25.93       .01       .00       .00       .17      .02 
   405    100   328     425.91       .74       .00       .00      1.21      .61 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.70      280.00      142.87 
         4               .00      609.40      292.00      137.54 
         6               .00      484.71      292.00       83.51 
         8               .00      610.00      290.00      138.67 
        10               .00      610.00      320.00      125.67 
        12               .00      485.00      320.00       71.50 
        13             17.70      471.44      250.00       95.96 
        14               .00      624.95      335.00      125.65 
        15             17.70      471.44      256.00       93.36 
        16               .00      624.90      328.00      128.66 
        17             10.06      471.44      261.00       91.19 
        18               .00      474.86      328.00       63.64 
        20               .00      471.38      262.00       90.73 
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        22             74.16      471.86      273.00       86.17 
        24            121.38      471.86      273.00       86.17 
        32             79.16      472.90      300.00       74.93 
        36            121.38      472.91      298.00       75.80 
        40             44.66      474.47      317.00       68.24 
        44               .00      474.47      318.00       67.80 
       100            132.68      471.20      270.00       87.19 
       104               .00      471.04      294.00       76.72 
       108               .00      470.17      306.00       71.14 
       112             14.80      468.02      308.00       69.34 
       116           1500.00      465.14      305.00       69.40 
       120           1500.00      464.65      298.00       72.22 
       200             63.30      471.45      274.00       85.56 
       202             38.32      471.44      268.00       88.16 
       204             45.60      472.69      288.00       80.03 
       208             81.26      477.67      292.00       80.46 
       212             52.50      470.42      297.00       75.15 
       216             35.12      468.51      306.00       70.42 
       232             46.58      470.17      306.00       71.14 
       236             51.22      471.66      292.00       77.85 
       300               .00      470.25      314.00       67.71 
       302               .00      469.38      322.00       63.87 
       304             11.52      468.94      325.50       62.16 
       308             11.52      468.08      314.00       66.77 
       312             37.52      468.10      321.00       63.74 
       316             11.52      468.94      333.50       58.69 
       318             11.52      469.10      333.00       58.98 
       320             29.80      470.33      328.00       61.68 
       324             29.80      470.41      312.00       68.65 
       328             29.80      470.46      310.00       69.53 
       332               .00      470.33      322.00       64.28 
       352               .00      470.35      318.00       66.02 
       354              7.06      470.35      317.00       66.45 
       356              7.06      470.35      317.00       66.45 
       358              7.06      470.35      317.00       66.45 
       360              7.06      470.35      317.00       66.45 
       362              7.06      470.36      317.00       66.45 
       364               .00      470.37      317.00       66.46 
       376              9.84      470.28      328.00       61.65 
       378              9.84      470.30      328.00       61.66 
       380              9.84      470.30      326.00       62.53 
       382              9.84      470.31      326.00       62.54 
  
                      MAXIMUM PRESSURES 
         2               .00      609.70      280.00      142.87 
         8               .00      610.00      290.00      138.67 
         4               .00      609.40      292.00      137.54 
        16               .00      624.90      328.00      128.66 
        10               .00      610.00      320.00      125.67 
  
                      MINIMUM PRESSURES 
       316             11.52      468.94      333.50       58.69 
       318             11.52      469.10      333.00       58.98 
       376              9.84      470.28      328.00       61.65 
       378              9.84      470.30      328.00       61.66 
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       320             29.80      470.33      328.00       61.68 
  
 THE NET SYSTEM DEMAND =   4295.24 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        3125.71    
         2            .00    
         3        1169.53    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4295.24 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       324           1500.00 
       328           1500.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
    125     12  120      380.0    16.0      120.0         .00          .00 
    301    108  300      370.0    12.0      120.0         .00          .00 
 LINE  301 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  5 TRIALS WITH AN ACCURACY =  .00001 
  
 3Roots - Ultimate Water System                                                   
 3000 GPM Fire Flow split between Nodes 324 and 328                               
 Source out of Service - Pipe 301 Closed                                          
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    1942.06       .12       .00       .00      3.10     2.48 
     2      0     8    2369.38       .18       .00       .00      3.78     3.58 
     3      0    14        .00       .00       .00       .00       .00      .00 
     4      2     4    1942.06       .12       .00       .00      3.10     2.48 
     5      0     6    1942.06       .12       .00       .00      7.93    24.43 
     6      8    10    2369.38       .18       .00       .00      3.78     3.58 
     7      0    12    2369.38       .18       .00       .00      9.68    35.31 
     8     14    16        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER   9 IS CLOSED 
    10     15    13    -205.25      -.13       .00       .00      -.58     -.16 
    11     15    17     187.55       .11       .00       .00       .53      .13 
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    12     17    20    -263.25      -.01       .00       .00      -.42     -.06 
    13     17    24     440.74       .17       .00       .00       .70      .16 
    14     22    24     -74.16       .00       .00       .00      -.21     -.02 
    15     36    24    -245.20      -.09       .00       .00      -.39     -.05 
    27     36    32      79.16       .01       .00       .00       .22      .03 
    29     44    36     -44.66       .00       .00       .00      -.07      .00 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44        .00       .00       .00       .00       .00      .00 
   101     20   100    -263.25      -.03       .00       .00      -.42     -.06 
   105    100   104   -1991.17     -1.92       .00       .00     -3.18    -2.59 
   109    104   108   -1191.96      -.55       .00       .00     -1.90    -1.00 
   113    108   112   -1238.54     -1.18       .00       .00     -1.98    -1.08 
   117    116   112    2293.58      1.75       .00       .00      3.66     3.37 
   121    120   116    2334.38      1.11       .00       .00      3.72     3.48 
   125     12   120    2369.38      1.36       .00       .00      3.78     3.58 
   201    100   200    -537.35      -.50       .00       .00     -1.52     -.93 
   202    202   200    -261.27      -.16       .00       .00      -.74     -.24 
   203    202    13     222.95       .14       .00       .00       .63      .18 
   205    200   204   -1283.65     -2.52       .00       .00     -3.64    -4.67 
   207      6   208    1942.06      2.92       .00       .00      5.51    10.05 
   209    204   208   -1860.80     -2.00       .00       .00     -5.28    -9.29 
   211    204   212    -318.87      -.24       .00       .00      -.90     -.35 
   213    212   216    -371.37      -.30       .00       .00     -1.05     -.47 
   215    216   112    -406.49      -.09       .00       .00     -1.15     -.56 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    -799.21      -.41       .00       .00     -2.27    -1.94 
   253    236   204    -850.43      -.70       .00       .00     -2.41    -2.18 
 LINE  301 IS CLOSED 
   303    200   376     421.73      1.43       .00       .00      2.69     4.28 
   304    376   302    -550.14     -1.58       .00       .00     -3.51    -7.01 
   305    302   304    -291.22      -.85       .00       .00     -1.86    -2.16 
   309    304   308    -302.74     -1.97       .00       .00     -1.93    -2.32 
   312    112   308     633.74       .19       .00       .00      1.80     1.26 
   313    308   312     319.48       .11       .00       .00       .91      .36 
   317    312   316     281.96      1.95       .00       .00      1.80     2.03 
   321    316   318     270.44       .31       .00       .00      1.73     1.88 
   325    320   324     614.54      1.16       .00       .00      1.74     1.19 
   329    324   328    -885.46      -.87       .00       .00     -2.51    -2.35 
   333    328   364    -252.87      -.11       .00       .00      -.72     -.23 
   335    320   382    -932.51     -2.70       .00       .00     -5.95   -18.62 
   337    332   320    -288.17      -.10       .00       .00      -.82     -.29 
   341    332   300        .00       .00       .00       .00       .00      .00 
   357    352   364     207.86       .05       .00       .00       .59      .16 
   359    364   362     -45.01      -.01       .00       .00      -.29     -.07 
   361    362   360     -16.87       .00       .00       .00      -.11     -.01 
   363    360   358      -7.47       .00       .00       .00      -.05      .00 
   365    356   358      14.53       .00       .00       .00       .09      .01 
   367    354   356      38.05       .01       .00       .00       .24      .05 
   369    352   354      80.31       .02       .00       .00       .51      .20 
   371    356   360      16.46       .00       .00       .00       .11      .01 
   373    354   362      35.20       .01       .00       .00       .22      .04 
   387    332   352     288.17       .03       .00       .00       .82      .29 
   389    376   378     962.03      8.38       .00       .00      6.14    19.72 
   393    302   318    -258.92      -.45       .00       .00     -1.65    -1.73 
   399    382   378    -553.17     -2.41       .00       .00     -3.53    -7.08 
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   401    378   380     399.02       .99       .00       .00      2.55     3.86 
   403    382   380    -389.18     -1.42       .00       .00     -2.48    -3.69 
   405    100   328    2132.59     14.71       .00       .00      6.05    11.96 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.88      280.00      142.95 
         4               .00      609.75      292.00      137.69 
         6               .00      484.88      292.00       83.58 
         8               .00      609.82      290.00      138.59 
        10               .00      609.64      320.00      125.51 
        12               .00      484.82      320.00       71.42 
        13             17.70      477.14      250.00       98.43 
        14               .00      625.00      335.00      125.67 
        15             17.70      477.01      256.00       95.77 
        16               .00      625.00      328.00      128.70 
        17             10.06      476.90      261.00       93.56 
        18               .00      476.64      328.00       64.41 
        20               .00      476.91      262.00       93.13 
        22             74.16      476.73      273.00       88.28 
        24            121.38      476.74      273.00       88.29 
        32             79.16      476.64      300.00       76.54 
        36            121.38      476.65      298.00       77.41 
        40             44.66      476.64      317.00       69.18 
        44               .00      476.64      318.00       68.74 
       100            132.68      476.94      270.00       89.67 
       104               .00      478.86      294.00       80.11 
       108               .00      479.41      306.00       75.14 
       112             14.80      480.60      308.00       74.79 
       116             40.80      482.35      305.00       76.85 
       120             35.00      483.46      298.00       80.37 
       200             63.30      477.44      274.00       88.16 
       202             38.32      477.28      268.00       90.69 
       204             45.60      479.96      288.00       83.18 
       208             81.26      481.96      292.00       82.32 
       212             52.50      480.21      297.00       79.39 
       216             35.12      480.50      306.00       75.62 
       232             46.58      479.41      306.00       75.14 
       236             51.22      479.27      292.00       81.15 
       300               .00      462.42      314.00       64.32 
       302               .00      477.58      322.00       67.42 
       304             11.52      478.44      325.50       66.27 
       308             11.52      480.41      314.00       72.11 
       312             37.52      480.30      321.00       69.03 
       316             11.52      478.35      333.50       62.77 
       318             11.52      478.04      333.00       62.85 
       320             29.80      462.52      328.00       58.29 
       324           1500.00      461.36      312.00       64.72 
       328           1500.00      462.23      310.00       65.97 
       332               .00      462.42      322.00       60.85 
       352               .00      462.39      318.00       62.57 
       354              7.06      462.36      317.00       62.99 
       356              7.06      462.35      317.00       62.99 
       358              7.06      462.35      317.00       62.99 
       360              7.06      462.35      317.00       62.99 
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       362              7.06      462.35      317.00       62.98 
       364               .00      462.34      317.00       62.98 
       376              9.84      476.01      328.00       64.14 
       378              9.84      467.63      328.00       60.50 
       380              9.84      466.64      326.00       60.94 
       382              9.84      465.22      326.00       60.33 
  
                      MAXIMUM PRESSURES 
         2               .00      609.88      280.00      142.95 
         8               .00      609.82      290.00      138.59 
         4               .00      609.75      292.00      137.69 
        16               .00      625.00      328.00      128.70 
        14               .00      625.00      335.00      125.67 
  
                      MINIMUM PRESSURES 
       320             29.80      462.52      328.00       58.29 
       382              9.84      465.22      326.00       60.33 
       378              9.84      467.63      328.00       60.50 
       332               .00      462.42      322.00       60.85 
       380              9.84      466.64      326.00       60.94 
  
 THE NET SYSTEM DEMAND =   4311.44 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        1942.06    
         2        2369.38    
         3            .00    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4311.44 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        20           1500.00 
        22           1500.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
    301    108  300      370.0    12.0      120.0         .00          .00 
     13     17   24     1050.0    16.0      120.0         .00          .00 
 LINE   13 IS CLOSED 
      9      0   18        5.0     8.0      120.0         .00       475.00 
  THERE IS A CHECK VALVE IN LINE NUMBER  9 
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 THE RESULTS ARE OBTAINED AFTER  6 TRIALS WITH AN ACCURACY =  .00124 
  
 3Roots - Ultimate Water System                                                   
 3000 GPM Fire Flow split between Nodes 22 and 24                                 
 Source out of Service - Pipe 13 Closed                                           
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    1085.75       .04       .00       .00      1.73      .84 
     2      0     8    1344.55       .06       .00       .00      2.15     1.25 
     3      0    14    1866.58       .12       .00       .00      2.98     2.30 
     4      2     4    1085.75       .04       .00       .00      1.73      .84 
     5      0     6    1085.75       .04       .00       .00      4.43     8.32 
     6      8    10    1344.55       .06       .00       .00      2.15     1.25 
     7      0    12    1344.55       .06       .00       .00      5.49    12.37 
     8     14    16    1866.58       .12       .00       .00      2.98     2.30 
     9      0    18    1866.58       .34       .00       .00     11.91    67.31 
    10     15    13    -246.62      -.18       .00       .00      -.70     -.22 
    11     15    17     228.92       .16       .00       .00       .65      .19 
    12     17    20     218.86       .01       .00       .00       .35      .04 
 LINE   13 IS CLOSED 
    14     22    24   -1500.00     -1.15       .00       .00     -4.25    -6.23 
    15     36    24    1621.38      2.98       .00       .00      2.59     1.77 
    27     36    32      79.16       .01       .00       .00       .22      .03 
    29     44    36    1821.92      3.81       .00       .00      2.91     2.20 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44    1866.58       .92       .00       .00      2.98     2.30 
   101     20   100   -1281.14      -.54       .00       .00     -2.04    -1.15 
   105    100   104    -874.82      -.42       .00       .00     -1.40     -.57 
   109    104   108    -426.03      -.08       .00       .00      -.68     -.15 
   113    108   112    -765.18      -.49       .00       .00     -1.22     -.44 
   117    116   112    1268.75       .59       .00       .00      2.02     1.13 
   121    120   116    1309.55       .38       .00       .00      2.09     1.19 
   125     12   120    1344.55       .48       .00       .00      2.15     1.25 
   201    100   200    -335.96      -.21       .00       .00      -.95     -.39 
   202    202   200    -302.64      -.21       .00       .00      -.86     -.32 
   203    202    13     264.32       .20       .00       .00       .75      .25 
   205    200   204    -595.78      -.61       .00       .00     -1.69    -1.13 
   207      6   208    1085.75       .99       .00       .00      3.08     3.43 
   209    204   208   -1004.49      -.64       .00       .00     -2.85    -2.97 
   211    204   212    -136.90      -.05       .00       .00      -.39     -.07 
   213    212   216    -189.40      -.09       .00       .00      -.54     -.13 
   215    216   112    -224.52      -.03       .00       .00      -.64     -.18 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    -448.79      -.14       .00       .00     -1.27     -.67 
   253    236   204    -500.01      -.26       .00       .00     -1.42     -.81 
   301    108   300     292.57       .11       .00       .00       .83      .30 
   303    200   376    -106.12      -.11       .00       .00      -.68     -.33 
   304    376   302    -180.66      -.20       .00       .00     -1.15     -.89 
   305    302   304     -99.80      -.12       .00       .00      -.64     -.30 
   309    304   308    -111.32      -.31       .00       .00      -.71     -.36 
   312    112   308     264.26       .04       .00       .00       .75      .25 
   313    308   312     141.42       .02       .00       .00       .40      .08 
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   317    312   316     103.90       .31       .00       .00       .66      .32 
   321    316   318      92.38       .04       .00       .00       .59      .26 
   325    320   324     112.25       .05       .00       .00       .32      .05 
   329    324   328      82.45       .01       .00       .00       .23      .03 
   333    328   364    -150.39      -.04       .00       .00      -.43     -.09 
   335    320   382     -35.17      -.01       .00       .00      -.22     -.04 
   337    332   320     106.88       .02       .00       .00       .30      .05 
   341    332   300    -292.57      -.12       .00       .00      -.83     -.30 
   357    352   364     130.59       .02       .00       .00       .37      .07 
   359    364   362     -19.80       .00       .00       .00      -.13     -.01 
   361    362   360      -5.01       .00       .00       .00      -.03      .00 
   363    360   358      -2.34       .00       .00       .00      -.01      .00 
   365    356   358       9.40       .00       .00       .00       .06      .00 
   367    354   356      26.19       .00       .00       .00       .17      .02 
   369    352   354      55.10       .01       .00       .00       .35      .10 
   371    356   360       9.72       .00       .00       .00       .06      .00 
   373    354   362      21.86       .01       .00       .00       .14      .02 
   387    332   352     185.69       .01       .00       .00       .53      .13 
   389    376   378      64.69       .06       .00       .00       .41      .13 
   393    302   318     -80.86      -.05       .00       .00      -.52     -.20 
   399    382   378     -28.89      -.01       .00       .00      -.18     -.03 
   401    378   380      25.96       .01       .00       .00       .17      .02 
   403    382   380     -16.12       .00       .00       .00      -.10     -.01 
   405    100   328    -203.04      -.19       .00       .00      -.58     -.15 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.96      280.00      142.98 
         4               .00      609.92      292.00      137.76 
         6               .00      484.96      292.00       83.62 
         8               .00      609.94      290.00      138.64 
        10               .00      609.87      320.00      125.61 
        12               .00      484.94      320.00       71.47 
        13             17.70      482.31      250.00      100.67 
        14               .00      624.88      335.00      125.62 
        15             17.70      482.13      256.00       97.99 
        16               .00      624.77      328.00      128.60 
        17             10.06      481.98      261.00       95.76 
        18               .00      474.66      328.00       63.55 
        20           1500.00      481.97      262.00       95.32 
        22           1500.00      465.80      273.00       83.55 
        24            121.38      466.96      273.00       84.05 
        32             79.16      469.93      300.00       73.64 
        36            121.38      469.94      298.00       74.51 
        40             44.66      473.74      317.00       67.92 
        44               .00      473.74      318.00       67.49 
       100            132.68      482.51      270.00       92.09 
       104               .00      482.93      294.00       81.87 
       108               .00      483.01      306.00       76.70 
       112             14.80      483.49      308.00       76.05 
       116             40.80      484.08      305.00       77.60 
       120             35.00      484.46      298.00       80.80 
       200             63.30      482.72      274.00       90.44 
       202             38.32      482.51      268.00       92.95 
       204             45.60      483.33      288.00       84.64 
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       208             81.26      483.97      292.00       83.18 
       212             52.50      483.38      297.00       80.76 
       216             35.12      483.46      306.00       76.90 
       232             46.58      483.01      306.00       76.70 
       236             51.22      483.07      292.00       82.80 
       300               .00      482.90      314.00       73.19 
       302               .00      483.03      322.00       69.78 
       304             11.52      483.15      325.50       68.31 
       308             11.52      483.46      314.00       73.43 
       312             37.52      483.43      321.00       70.39 
       316             11.52      483.13      333.50       64.84 
       318             11.52      483.08      333.00       65.04 
       320             29.80      482.76      328.00       67.06 
       324             29.80      482.71      312.00       73.97 
       328             29.80      482.70      310.00       74.84 
       332               .00      482.77      322.00       69.67 
       352               .00      482.76      318.00       71.40 
       354              7.06      482.75      317.00       71.82 
       356              7.06      482.74      317.00       71.82 
       358              7.06      482.74      317.00       71.82 
       360              7.06      482.74      317.00       71.82 
       362              7.06      482.74      317.00       71.82 
       364               .00      482.74      317.00       71.82 
       376              9.84      482.83      328.00       67.09 
       378              9.84      482.77      328.00       67.07 
       380              9.84      482.77      326.00       67.93 
       382              9.84      482.76      326.00       67.93 
  
                      MAXIMUM PRESSURES 
         2               .00      609.96      280.00      142.98 
         8               .00      609.94      290.00      138.64 
         4               .00      609.92      292.00      137.76 
        16               .00      624.77      328.00      128.60 
        14               .00      624.88      335.00      125.62 
  
                      MINIMUM PRESSURES 
        18               .00      474.66      328.00       63.55 
       316             11.52      483.13      333.50       64.84 
       318             11.52      483.08      333.00       65.04 
       320             29.80      482.76      328.00       67.06 
       378              9.84      482.77      328.00       67.07 
  
 THE NET SYSTEM DEMAND =   4296.88 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        1085.75    
         2        1344.55    
         3        1866.58    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4296.88 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
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 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        22           1500.00 
        32           1500.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  3 TRIALS WITH AN ACCURACY =  .00049 
  
 3Roots - Ultimate Water System                                                   
 3000 GPM Fire Flow split between Nodes 22 and 32                                 
 Source out of Service - Pipe 13 Closed                                           
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2     411.60       .01       .00       .00       .66      .14 
     2      0     8     518.70       .01       .00       .00       .83      .21 
     3      0    14    3287.42       .33       .00       .00      5.25     6.57 
     4      2     4     411.60       .01       .00       .00       .66      .14 
     5      0     6     411.60       .01       .00       .00      1.68     1.38 
     6      8    10     518.70       .01       .00       .00       .83      .21 
     7      0    12     518.70       .01       .00       .00      2.12     2.12 
     8     14    16    3287.42       .33       .00       .00      5.25     6.57 
     9      0    18    3287.42       .96       .00       .00     20.98   191.99 
    10     15    13       7.71       .00       .00       .00       .02      .00 
    11     15    17     -25.41       .00       .00       .00      -.07      .00 
    12     17    20     -35.47       .00       .00       .00      -.06      .00 
 LINE   13 IS CLOSED 
    14     22    24   -1500.00     -1.15       .00       .00     -4.25    -6.23 
    15     36    24    1621.38      2.98       .00       .00      2.59     1.77 
    27     36    32    1500.00      1.99       .00       .00      4.25     6.23 
    29     44    36    3242.76     11.07       .00       .00      5.17     6.40 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44    3287.42      2.63       .00       .00      5.25     6.57 
   101     20   100     -35.47       .00       .00       .00      -.06      .00 
   105    100   104    -166.28      -.02       .00       .00      -.27     -.03 
   109    104   108     -75.96       .00       .00       .00      -.12     -.01 
   113    108   112    -214.36      -.05       .00       .00      -.34     -.04 
   117    116   112     442.90       .08       .00       .00       .71      .16 
   121    120   116     483.70       .06       .00       .00       .77      .19 
   125     12   120     518.70       .08       .00       .00       .83      .21 
   201    100   200     -37.91       .00       .00       .00      -.11     -.01 
   202    202   200     -48.31      -.01       .00       .00      -.14     -.01 
   203    202    13       9.99       .00       .00       .00       .03      .00 
   205    200   204    -151.17      -.05       .00       .00      -.43     -.09 
   207      6   208     411.60       .16       .00       .00      1.17      .57 
   209    204   208    -330.34      -.08       .00       .00      -.94     -.38 
   211    204   212      -7.97       .00       .00       .00      -.02      .00 
   213    212   216     -60.47      -.01       .00       .00      -.17     -.02 
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   215    216   112     -95.59      -.01       .00       .00      -.27     -.04 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236     -90.32      -.01       .00       .00      -.26     -.03 
   253    236   204    -141.54      -.03       .00       .00      -.40     -.08 
   301    108   300      91.82       .01       .00       .00       .26      .04 
   303    200   376       1.65       .00       .00       .00       .01      .00 
   304    376   302     -34.54      -.01       .00       .00      -.22     -.04 
   305    302   304     -24.62      -.01       .00       .00      -.16     -.02 
   309    304   308     -36.14      -.04       .00       .00      -.23     -.05 
   312    112   308     118.14       .01       .00       .00       .34      .06 
   313    308   312      70.48       .01       .00       .00       .20      .02 
   317    312   316      32.96       .04       .00       .00       .21      .04 
   321    316   318      21.44       .00       .00       .00       .14      .02 
   325    320   324      10.31       .00       .00       .00       .03      .00 
   329    324   328     -19.49       .00       .00       .00      -.06      .00 
   333    328   364     -13.25       .00       .00       .00      -.04      .00 
   335    320   382       3.17       .00       .00       .00       .02      .00 
   337    332   320      43.28       .00       .00       .00       .12      .01 
   341    332   300     -91.82      -.01       .00       .00      -.26     -.04 
   357    352   364      27.70       .00       .00       .00       .08      .00 
   359    364   362      14.45       .00       .00       .00       .09      .01 
   361    362   360      10.14       .00       .00       .00       .06      .00 
   363    360   358       3.61       .00       .00       .00       .02      .00 
   365    356   358       3.45       .00       .00       .00       .02      .00 
   367    354   356      11.04       .00       .00       .00       .07      .01 
   369    352   354      20.85       .00       .00       .00       .13      .02 
   371    356   360        .53       .00       .00       .00       .00      .00 
   373    354   362       2.75       .00       .00       .00       .02      .00 
   387    332   352      48.55       .00       .00       .00       .14      .01 
   389    376   378      26.35       .01       .00       .00       .17      .03 
   393    302   318      -9.92       .00       .00       .00      -.06      .00 
   399    382   378      -7.58       .00       .00       .00      -.05      .00 
   401    378   380       8.93       .00       .00       .00       .06      .00 
   403    382   380        .91       .00       .00       .00       .01      .00 
   405    100   328      36.04       .01       .00       .00       .10      .01 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.99      280.00      143.00 
         4               .00      609.99      292.00      137.79 
         6               .00      484.99      292.00       83.63 
         8               .00      609.99      290.00      138.66 
        10               .00      609.98      320.00      125.66 
        12               .00      484.99      320.00       71.50 
        13             17.70      484.69      250.00      101.70 
        14               .00      624.67      335.00      125.52 
        15             17.70      484.69      256.00       99.10 
        16               .00      624.34      328.00      128.42 
        17             10.06      484.69      261.00       96.93 
        18               .00      474.04      328.00       63.28 
        20               .00      484.69      262.00       96.50 
        22           1500.00      456.21      273.00       79.39 
        24            121.38      457.36      273.00       79.89 
        32           1500.00      458.35      300.00       68.62 
        36            121.38      460.34      298.00       70.35 



3Roots Project in the City of San Diego March 20, 2018 
Ultimate Water System Analysis (537012U8) Dexter Wilson Engr., Inc. 
Average Day, Peak Hour, and Maximum Day plus Job No. 537-012 
Fire Flow Demand Scenarios 

Page 35 of 46 
 

        40             44.66      471.41      317.00       66.91 
        44               .00      471.41      318.00       66.48 
       100            132.68      484.70      270.00       93.03 
       104               .00      484.71      294.00       82.64 
       108               .00      484.72      306.00       77.44 
       112             14.80      484.76      308.00       76.60 
       116             40.80      484.85      305.00       77.93 
       120             35.00      484.91      298.00       80.99 
       200             63.30      484.70      274.00       91.30 
       202             38.32      484.69      268.00       93.90 
       204             45.60      484.75      288.00       85.26 
       208             81.26      484.83      292.00       83.56 
       212             52.50      484.75      297.00       81.36 
       216             35.12      484.76      306.00       77.46 
       232             46.58      484.71      306.00       77.44 
       236             51.22      484.72      292.00       83.51 
       300               .00      484.70      314.00       73.97 
       302               .00      484.71      322.00       70.51 
       304             11.52      484.72      325.50       68.99 
       308             11.52      484.76      314.00       73.99 
       312             37.52      484.75      321.00       70.96 
       316             11.52      484.71      333.50       65.53 
       318             11.52      484.71      333.00       65.74 
       320             29.80      484.69      328.00       67.90 
       324             29.80      484.69      312.00       74.83 
       328             29.80      484.69      310.00       75.70 
       332               .00      484.69      322.00       70.50 
       352               .00      484.69      318.00       72.23 
       354              7.06      484.69      317.00       72.66 
       356              7.06      484.69      317.00       72.66 
       358              7.06      484.69      317.00       72.66 
       360              7.06      484.69      317.00       72.66 
       362              7.06      484.69      317.00       72.66 
       364               .00      484.69      317.00       72.66 
       376              9.84      484.70      328.00       67.90 
       378              9.84      484.69      328.00       67.90 
       380              9.84      484.69      326.00       68.76 
       382              9.84      484.69      326.00       68.76 
  
                      MAXIMUM PRESSURES 
         2               .00      609.99      280.00      143.00 
         8               .00      609.99      290.00      138.66 
         4               .00      609.99      292.00      137.79 
        16               .00      624.34      328.00      128.42 
        10               .00      609.98      320.00      125.66 
  
                      MINIMUM PRESSURES 
        18               .00      474.04      328.00       63.28 
       316             11.52      484.71      333.50       65.53 
       318             11.52      484.71      333.00       65.74 
        44               .00      471.41      318.00       66.48 
        40             44.66      471.41      317.00       66.91 
  
 THE NET SYSTEM DEMAND =   4217.72 
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 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1         411.60    
         2         518.70    
         3        3287.42    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4217.72 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        40           1500.00 
        44           1500.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
     13     17   24     1050.0    16.0      120.0         .00          .00 
     37     18   44      400.0    16.0      120.0         .00          .00 
 LINE   37 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  3 TRIALS WITH AN ACCURACY =  .00467 
  
 3Roots - Ultimate Water System                                                   
 3000 GPM Fire Flow split between Nodes 40 and 44                                 
 Source out of Service - Pipe 37 Closed                                           
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    1941.70       .12       .00       .00      3.10     2.48 
     2      0     8    2384.69       .18       .00       .00      3.80     3.62 
     3      0    14        .00       .00       .00       .00       .00      .00 
     4      2     4    1941.70       .12       .00       .00      3.10     2.48 
     5      0     6    1941.70       .12       .00       .00      7.93    24.42 
     6      8    10    2384.69       .18       .00       .00      3.80     3.62 
     7      0    12    2384.69       .18       .00       .00      9.74    35.74 
     8     14    16        .00       .00       .00       .00       .00      .00 
     9      0    18        .00       .00       .00       .00       .00      .00 
    10     15    13    -613.12      -.96       .00       .00     -1.74    -1.19 
    11     15    17     595.42       .91       .00       .00      1.69     1.13 
    12     17    20   -2810.72      -.69       .00       .00     -4.48    -4.91 
    13     17    24    3396.08      7.32       .00       .00      5.42     6.97 
    14     22    24     -74.16       .00       .00       .00      -.21     -.02 
    15     36    24   -3200.54    -10.50       .00       .00     -5.11    -6.25 
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    27     36    32      79.16       .01       .00       .00       .22      .03 
    29     44    36   -3000.00     -9.59       .00       .00     -4.79    -5.54 
    33     44    40    1500.00      1.87       .00       .00      4.25     6.23 
 LINE   37 IS CLOSED 
   101     20   100   -2810.72     -2.31       .00       .00     -4.48    -4.91 
   105    100   104   -1782.51     -1.56       .00       .00     -2.84    -2.11 
   109    104   108    -887.65      -.32       .00       .00     -1.42     -.58 
   113    108   112   -1460.89     -1.61       .00       .00     -2.33    -1.46 
   117    116   112    2308.89      1.77       .00       .00      3.68     3.41 
   121    120   116    2349.69      1.13       .00       .00      3.75     3.53 
   125     12   120    2384.69      1.38       .00       .00      3.80     3.62 
   201    100   200    -685.97      -.79       .00       .00     -1.95    -1.46 
   202    202   200    -669.14      -.92       .00       .00     -1.90    -1.40 
   203    202    13     630.82       .99       .00       .00      1.79     1.25 
   205    200   204   -1170.45     -2.13       .00       .00     -3.32    -3.94 
   207      6   208    1941.70      2.91       .00       .00      5.51    10.05 
   209    204   208   -1860.44     -2.00       .00       .00     -5.28    -9.29 
   211    204   212    -301.70      -.22       .00       .00      -.86     -.32 
   213    212   216    -354.20      -.27       .00       .00     -1.00     -.43 
   215    216   112    -389.32      -.09       .00       .00     -1.10     -.51 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    -894.86      -.50       .00       .00     -2.54    -2.39 
   253    236   204    -946.08      -.85       .00       .00     -2.68    -2.65 
   301    108   300     526.66       .33       .00       .00      1.49      .90 
   303    200   376    -247.96      -.54       .00       .00     -1.58    -1.60 
   304    376   302    -360.28      -.72       .00       .00     -2.30    -3.20 
   305    302   304    -192.81      -.40       .00       .00     -1.23    -1.00 
   309    304   308    -204.33      -.95       .00       .00     -1.30    -1.12 
   312    112   308     443.88       .10       .00       .00      1.26      .65 
   313    308   312     228.03       .06       .00       .00       .65      .19 
   317    312   316     190.51       .94       .00       .00      1.22      .98 
   321    316   318     178.99       .14       .00       .00      1.14      .88 
   325    320   324     224.01       .18       .00       .00       .64      .18 
   329    324   328     194.21       .05       .00       .00       .55      .14 
   333    328   364    -310.51      -.16       .00       .00      -.88     -.34 
   335    320   382     -72.96      -.02       .00       .00      -.47     -.17 
   337    332   320     180.85       .04       .00       .00       .51      .12 
   341    332   300    -526.66      -.37       .00       .00     -1.49     -.90 
   357    352   364     251.07       .07       .00       .00       .71      .23 
   359    364   362     -59.44      -.01       .00       .00      -.38     -.11 
   361    362   360     -24.30       .00       .00       .00      -.16     -.02 
   363    360   358     -11.43       .00       .00       .00      -.07     -.01 
   365    356   358      18.49       .01       .00       .00       .12      .01 
   367    354   356      45.48       .01       .00       .00       .29      .07 
   369    352   354      94.74       .03       .00       .00       .60      .27 
   371    356   360      19.93       .01       .00       .00       .13      .02 
   373    354   362      42.20       .02       .00       .00       .27      .06 
   387    332   352     345.81       .05       .00       .00       .98      .41 
   389    376   378     102.48       .13       .00       .00       .65      .31 
   393    302   318    -167.47      -.20       .00       .00     -1.07     -.77 
   399    382   378     -50.69      -.03       .00       .00      -.32     -.08 
   401    378   380      41.94       .02       .00       .00       .27      .06 
   403    382   380     -32.10      -.01       .00       .00      -.20     -.04 
   405    100   328    -474.92      -.91       .00       .00     -1.35     -.74 
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  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.88      280.00      142.95 
         4               .00      609.75      292.00      137.69 
         6               .00      484.88      292.00       83.58 
         8               .00      609.82      290.00      138.59 
        10               .00      609.64      320.00      125.51 
        12               .00      484.82      320.00       71.42 
        13             17.70      475.93      250.00       97.90 
        14               .00      625.00      335.00      125.67 
        15             17.70      474.97      256.00       94.89 
        16               .00      625.00      328.00      128.70 
        17             10.06      474.05      261.00       92.32 
        18               .00      475.00      328.00       63.70 
        20               .00      474.74      262.00       92.19 
        22             74.16      466.73      273.00       83.95 
        24            121.38      466.73      273.00       83.95 
        32             79.16      456.23      300.00       67.70 
        36            121.38      456.24      298.00       68.57 
        40           1500.00      444.78      317.00       55.37 
        44           1500.00      446.65      318.00       55.75 
       100            132.68      477.05      270.00       89.72 
       104               .00      478.61      294.00       80.00 
       108               .00      478.93      306.00       74.94 
       112             14.80      480.54      308.00       74.77 
       116             40.80      482.32      305.00       76.84 
       120             35.00      483.44      298.00       80.36 
       200             63.30      477.84      274.00       88.33 
       202             38.32      476.92      268.00       90.53 
       204             45.60      479.97      288.00       83.19 
       208             81.26      481.96      292.00       82.32 
       212             52.50      480.18      297.00       79.38 
       216             35.12      480.45      306.00       75.60 
       232             46.58      478.93      306.00       74.94 
       236             51.22      479.12      292.00       81.08 
       300               .00      478.60      314.00       71.33 
       302               .00      479.10      322.00       68.08 
       304             11.52      479.49      325.50       66.73 
       308             11.52      480.44      314.00       72.13 
       312             37.52      480.39      321.00       69.07 
       316             11.52      479.44      333.50       63.24 
       318             11.52      479.30      333.00       63.40 
       320             29.80      478.19      328.00       65.08 
       324             29.80      478.01      312.00       71.94 
       328             29.80      477.96      310.00       72.78 
       332               .00      478.23      322.00       67.70 
       352               .00      478.19      318.00       69.41 
       354              7.06      478.15      317.00       69.83 
       356              7.06      478.14      317.00       69.83 
       358              7.06      478.14      317.00       69.83 
       360              7.06      478.14      317.00       69.83 
       362              7.06      478.13      317.00       69.82 
       364               .00      478.12      317.00       69.82 
       376              9.84      478.38      328.00       65.16 
       378              9.84      478.24      328.00       65.11 
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       380              9.84      478.23      326.00       65.97 
       382              9.84      478.22      326.00       65.96 
  
                      MAXIMUM PRESSURES 
         2               .00      609.88      280.00      142.95 
         8               .00      609.82      290.00      138.59 
         4               .00      609.75      292.00      137.69 
        16               .00      625.00      328.00      128.70 
        14               .00      625.00      335.00      125.67 
  
                      MINIMUM PRESSURES 
        40           1500.00      444.78      317.00       55.37 
        44           1500.00      446.65      318.00       55.75 
       316             11.52      479.44      333.50       63.24 
       318             11.52      479.30      333.00       63.40 
        18               .00      475.00      328.00       63.70 
  
 THE NET SYSTEM DEMAND =   4326.38 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        1941.70    
         2        2384.69    
         3            .00    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4326.38 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        13           2000.00 
        15           2000.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
     37     18   44      400.0    16.0      120.0         .00          .00 
    207      6  208      215.0    12.0      120.0         .00          .00 
 LINE  207 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  6 TRIALS WITH AN ACCURACY =  .00005 
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3Roots - Ultimate Water System                                                   
 4000 GPM Fire Flow split between Nodes 13 and 15                                 
 Source out of Service - Pipe 207 Closed                                          
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2        .00       .00       .00       .00       .00      .00 
     2      0     8    3802.68       .43       .00       .00      6.07     8.60 
     3      0    14    1532.96       .08       .00       .00      2.45     1.60 
     4      2     4        .00       .00       .00       .00       .00      .00 
     5      0     6        .00       .00       .00       .00       .00      .00 
     6      8    10    3802.68       .43       .00       .00      6.07     8.60 
     7      0    12    3802.68       .42       .00       .00     15.53    84.81 
     8     14    16    1532.96       .08       .00       .00      2.45     1.60 
     9      0    18    1532.96       .23       .00       .00      9.78    46.74 
    10     15    13     298.74       .25       .00       .00       .85      .31 
    11     15    17   -2298.74    -11.13       .00       .00     -6.52   -13.74 
    12     17    20   -1216.58      -.15       .00       .00     -1.94    -1.04 
    13     17    24   -1092.22      -.90       .00       .00     -1.74     -.85 
    14     22    24     -74.16       .00       .00       .00      -.21     -.02 
    15     36    24    1287.76      1.94       .00       .00      2.05     1.16 
    27     36    32      79.16       .01       .00       .00       .22      .03 
    29     44    36    1488.30      2.62       .00       .00      2.37     1.51 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44    1532.96       .64       .00       .00      2.45     1.60 
   101     20   100   -1216.58      -.49       .00       .00     -1.94    -1.04 
   105    100   104   -1367.94      -.96       .00       .00     -2.18    -1.29 
   109    104   108   -1518.76      -.86       .00       .00     -2.42    -1.57 
   113    108   112   -2107.73     -3.17       .00       .00     -3.36    -2.88 
   117    116   112    3726.88      4.31       .00       .00      5.95     8.28 
   121    120   116    3767.68      2.70       .00       .00      6.01     8.45 
   125     12   120    3802.68      3.27       .00       .00      6.07     8.60 
   201    100   200     469.05       .39       .00       .00      1.33      .72 
   202    202   200   -1739.58     -5.41       .00       .00     -4.93    -8.20 
   203    202    13    1701.26      6.22       .00       .00      4.83     7.87 
   205    200   204    -903.82     -1.32       .00       .00     -2.56    -2.44 
 LINE  207 IS CLOSED 
   209    204   208      81.26       .01       .00       .00       .23      .03 
   211    204   212    -931.07     -1.75       .00       .00     -2.64    -2.58 
   213    212   216    -983.57     -1.80       .00       .00     -2.79    -2.85 
   215    216   112   -1018.69      -.52       .00       .00     -2.89    -3.04 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236     150.83       .02       .00       .00       .43      .09 
   253    236   204      99.61       .01       .00       .00       .28      .04 
   301    108   300     542.39       .35       .00       .00      1.54      .95 
   303    200   376    -430.02     -1.49       .00       .00     -2.74    -4.44 
   304    376   302    -502.06     -1.33       .00       .00     -3.20    -5.91 
   305    302   304    -266.30      -.72       .00       .00     -1.70    -1.83 
   309    304   308    -277.82     -1.68       .00       .00     -1.77    -1.98 
   312    112   308     585.66       .16       .00       .00      1.66     1.09 
   313    308   312     296.32       .10       .00       .00       .84      .31 
   317    312   316     258.80      1.66       .00       .00      1.65     1.73 
   321    316   318     247.28       .26       .00       .00      1.58     1.59 
   325    320   324     209.64       .16       .00       .00       .59      .16 
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   329    324   328     179.84       .05       .00       .00       .51      .12 
   333    328   364    -300.33      -.15       .00       .00      -.85     -.32 
   335    320   382     -32.67      -.01       .00       .00      -.21     -.04 
   337    332   320     206.76       .05       .00       .00       .59      .16 
   341    332   300    -542.39      -.39       .00       .00     -1.54     -.95 
   357    352   364     243.86       .06       .00       .00       .69      .22 
   359    364   362     -56.47      -.01       .00       .00      -.36     -.10 
   361    362   360     -22.15       .00       .00       .00      -.14     -.02 
   363    360   358      -9.71       .00       .00       .00      -.06      .00 
   365    356   358      16.77       .00       .00       .00       .11      .01 
   367    354   356      43.33       .01       .00       .00       .28      .06 
   369    352   354      91.77       .03       .00       .00       .59      .25 
   371    356   360      19.50       .01       .00       .00       .12      .01 
   373    354   362      41.38       .02       .00       .00       .26      .06 
   387    332   352     335.63       .04       .00       .00       .95      .39 
   389    376   378      62.19       .05       .00       .00       .40      .12 
   393    302   318    -235.76      -.38       .00       .00     -1.50    -1.46 
   399    382   378     -27.44      -.01       .00       .00      -.18     -.03 
   401    378   380      24.91       .01       .00       .00       .16      .02 
   403    382   380     -15.07       .00       .00       .00      -.10     -.01 
   405    100   328    -450.37      -.83       .00       .00     -1.28     -.67 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      610.00      280.00      143.00 
         4               .00      610.00      292.00      137.80 
         6               .00      485.00      292.00       83.63 
         8               .00      609.57      290.00      138.48 
        10               .00      609.14      320.00      125.29 
        12               .00      484.58      320.00       71.32 
        13           2000.00      457.29      250.00       89.82 
        14               .00      624.92      335.00      125.63 
        15           2000.00      457.54      256.00       87.33 
        16               .00      624.84      328.00      128.63 
        17             10.06      468.67      261.00       89.99 
        18               .00      474.77      328.00       63.60 
        20               .00      468.81      262.00       89.62 
        22             74.16      469.56      273.00       85.18 
        24            121.38      469.56      273.00       85.18 
        32             79.16      471.50      300.00       74.32 
        36            121.38      471.51      298.00       75.19 
        40             44.66      474.12      317.00       68.09 
        44               .00      474.13      318.00       67.66 
       100            132.68      469.30      270.00       86.37 
       104               .00      470.26      294.00       76.38 
       108               .00      471.13      306.00       71.55 
       112             14.80      474.30      308.00       72.06 
       116             40.80      478.60      305.00       75.23 
       120             35.00      481.31      298.00       79.43 
       200             63.30      468.91      274.00       84.46 
       202             38.32      463.50      268.00       84.72 
       204             45.60      470.23      288.00       78.97 
       208             81.26      470.22      292.00       77.23 
       212             52.50      471.98      297.00       75.83 
       216             35.12      473.78      306.00       72.70 
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       232             46.58      471.12      306.00       71.55 
       236             51.22      470.24      292.00       77.24 
       300               .00      470.78      314.00       67.94 
       302               .00      471.73      322.00       64.88 
       304             11.52      472.45      325.50       63.68 
       308             11.52      474.13      314.00       69.39 
       312             37.52      474.04      321.00       66.32 
       316             11.52      472.37      333.50       60.18 
       318             11.52      472.11      333.00       60.28 
       320             29.80      470.33      328.00       61.68 
       324             29.80      470.18      312.00       68.54 
       328             29.80      470.13      310.00       69.39 
       332               .00      470.39      322.00       64.30 
       352               .00      470.34      318.00       66.02 
       354              7.06      470.31      317.00       66.43 
       356              7.06      470.30      317.00       66.43 
       358              7.06      470.30      317.00       66.43 
       360              7.06      470.30      317.00       66.43 
       362              7.06      470.29      317.00       66.43 
       364               .00      470.28      317.00       66.42 
       376              9.84      470.40      328.00       61.71 
       378              9.84      470.35      328.00       61.68 
       380              9.84      470.34      326.00       62.55 
       382              9.84      470.34      326.00       62.55 
  
                      MAXIMUM PRESSURES 
         2               .00      610.00      280.00      143.00 
         8               .00      609.57      290.00      138.48 
         4               .00      610.00      292.00      137.80 
        16               .00      624.84      328.00      128.63 
        14               .00      624.92      335.00      125.63 
  
                      MINIMUM PRESSURES 
       316             11.52      472.37      333.50       60.18 
       318             11.52      472.11      333.00       60.28 
       320             29.80      470.33      328.00       61.68 
       378              9.84      470.35      328.00       61.68 
       376              9.84      470.40      328.00       61.71 
  
 THE NET SYSTEM DEMAND =   5335.64 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1            .00    
         2        3802.68    
         3        1532.96    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   5335.64 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
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 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       212           1500.00 
       204           1500.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
    207      6  208      290.0    12.0      120.0         .00          .00 
    209    204  208      215.0    12.0      120.0         .00          .00 
 LINE  209 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00391 
  
 3Roots - Ultimate Water System                                                   
 3000 GPM Fire Flow split between Node 204 and 212                                
 Source out of Service - Pipe 209 Closed                                          
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2      40.63       .00       .00       .00       .06      .00 
     2      0     8    3239.26       .32       .00       .00      5.17     6.39 
     3      0    14     356.58       .01       .00       .00       .57      .11 
     4      2     4      40.63       .00       .00       .00       .06      .00 
     5      0     6      40.63       .00       .00       .00       .17      .02 
     6      8    10    3239.26       .32       .00       .00      5.17     6.39 
     7      0    12    3239.26       .32       .00       .00     13.23    63.02 
     8     14    16     356.58       .01       .00       .00       .57      .11 
     9      0    18     356.58       .02       .00       .00      2.28     3.14 
    10     15    13     163.07       .08       .00       .00       .46      .10 
    11     15    17    -171.92      -.09       .00       .00      -.49     -.11 
    12     17    20     -40.74       .00       .00       .00      -.07      .00 
    13     17    24    -136.21      -.02       .00       .00      -.22     -.02 
    14     22    24     -37.08       .00       .00       .00      -.11     -.01 
    15     36    24     233.98       .08       .00       .00       .37      .05 
    27     36    32      39.58       .00       .00       .00       .11      .01 
    29     44    36     334.25       .16       .00       .00       .53      .10 
    33     44    40      22.33       .00       .00       .00       .06      .00 
    37     18    44     356.58       .04       .00       .00       .57      .11 
   101     20   100     -40.74       .00       .00       .00      -.07      .00 
   105    100   104    -252.33      -.04       .00       .00      -.40     -.06 
   109    104   108   -1200.92      -.56       .00       .00     -1.92    -1.02 
   113    108   112   -1508.01     -1.71       .00       .00     -2.41    -1.55 
   117    116   112    3201.36      3.25       .00       .00      5.11     6.25 
   121    120   116    3221.76      2.02       .00       .00      5.14     6.32 
   125     12   120    3239.26      2.43       .00       .00      5.17     6.39 
   201    100   200     402.28       .29       .00       .00      1.14      .54 
   202    202   200     135.06       .05       .00       .00       .38      .07 
   203    202    13    -154.22      -.07       .00       .00      -.44     -.09 
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   205    200   204     793.82      1.04       .00       .00      2.25     1.92 
   207      6   208      40.63       .00       .00       .00       .12      .01 
 LINE  209 IS CLOSED 
   211    204   212     216.79       .12       .00       .00       .61      .17 
   213    212   216   -1283.21     -2.94       .00       .00     -3.64    -4.67 
   215    216   112   -1300.77      -.81       .00       .00     -3.69    -4.79 
   241    108   232      23.29       .00       .00       .00       .07      .00 
   249    104   236     948.59       .56       .00       .00      2.69     2.67 
   253    236   204     922.98       .81       .00       .00      2.62     2.54 
   301    108   300     283.80       .11       .00       .00       .81      .29 
   303    200   376    -288.12      -.71       .00       .00     -1.84    -2.11 
   304    376   302    -343.38      -.66       .00       .00     -2.19    -2.93 
   305    302   304    -181.02      -.35       .00       .00     -1.16     -.89 
   309    304   308    -186.78      -.81       .00       .00     -1.19     -.95 
   312    112   308     385.18       .08       .00       .00      1.09      .50 
   313    308   312     192.64       .04       .00       .00       .55      .14 
   317    312   316     173.88       .80       .00       .00      1.11      .83 
   321    316   318     168.12       .13       .00       .00      1.07      .78 
   325    320   324     119.66       .06       .00       .00       .34      .06 
   329    324   328     104.76       .02       .00       .00       .30      .05 
   333    328   364    -167.17      -.05       .00       .00      -.47     -.11 
   335    320   382     -35.58      -.01       .00       .00      -.23     -.04 
   337    332   320      98.98       .01       .00       .00       .28      .04 
   341    332   300    -283.80      -.12       .00       .00      -.81     -.29 
   357    352   364     134.85       .02       .00       .00       .38      .07 
   359    364   362     -32.32       .00       .00       .00      -.21     -.04 
   361    362   360     -12.95       .00       .00       .00      -.08     -.01 
   363    360   358      -5.64       .00       .00       .00      -.04      .00 
   365    356   358       9.17       .00       .00       .00       .06      .00 
   367    354   356      23.54       .00       .00       .00       .15      .02 
   369    352   354      49.97       .01       .00       .00       .32      .08 
   371    356   360      10.83       .00       .00       .00       .07      .00 
   373    354   362      22.91       .01       .00       .00       .15      .02 
   387    332   352     184.82       .01       .00       .00       .52      .13 
   389    376   378      50.34       .04       .00       .00       .32      .08 
   393    302   318    -162.36      -.19       .00       .00     -1.04     -.73 
   399    382   378     -24.90      -.01       .00       .00      -.16     -.02 
   401    378   380      20.52       .00       .00       .00       .13      .02 
   403    382   380     -15.60       .00       .00       .00      -.10     -.01 
   405    100   328    -257.03      -.29       .00       .00      -.73     -.24 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      610.00      280.00      143.00 
         4               .00      610.00      292.00      137.80 
         6               .00      485.00      292.00       83.63 
         8               .00      609.68      290.00      138.53 
        10               .00      609.36      320.00      125.39 
        12               .00      484.68      320.00       71.36 
        13              8.85      474.50      250.00       97.28 
        14               .00      624.99      335.00      125.66 
        15              8.85      474.58      256.00       94.72 
        16               .00      624.99      328.00      128.70 
        17              5.03      474.68      261.00       92.59 
        18               .00      474.98      328.00       63.69 
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        20               .00      474.68      262.00       92.16 
        22             37.08      474.69      273.00       87.40 
        24             60.69      474.69      273.00       87.40 
        32             39.58      474.77      300.00       75.74 
        36             60.69      474.78      298.00       76.60 
        40             22.33      474.94      317.00       68.44 
        44               .00      474.94      318.00       68.01 
       100             66.34      474.68      270.00       88.69 
       104               .00      474.72      294.00       78.31 
       108               .00      475.28      306.00       73.35 
       112              7.40      476.98      308.00       73.23 
       116             20.40      480.23      305.00       75.93 
       120             17.50      482.26      298.00       79.84 
       200             31.65      474.38      274.00       86.83 
       202             19.16      474.43      268.00       89.45 
       204           1500.00      473.35      288.00       80.32 
       208             40.63      485.00      292.00       83.63 
       212           1500.00      473.23      297.00       76.37 
       216             17.56      476.17      306.00       73.74 
       232             23.29      475.28      306.00       73.35 
       236             25.61      474.16      292.00       78.94 
       300               .00      475.17      314.00       69.84 
       302               .00      475.75      322.00       66.62 
       304              5.76      476.10      325.50       65.26 
       308              5.76      476.91      314.00       70.59 
       312             18.76      476.86      321.00       67.54 
       316              5.76      476.07      333.50       61.78 
       318              5.76      475.94      333.00       61.94 
       320             14.90      475.04      328.00       63.72 
       324             14.90      474.99      312.00       70.63 
       328             14.90      474.97      310.00       71.49 
       332               .00      475.05      322.00       66.32 
       352               .00      475.04      318.00       68.05 
       354              3.53      475.03      317.00       68.48 
       356              3.53      475.03      317.00       68.48 
       358              3.53      475.03      317.00       68.48 
       360              3.53      475.02      317.00       68.48 
       362              3.53      475.02      317.00       68.48 
       364               .00      475.02      317.00       68.47 
       376              4.92      475.09      328.00       63.74 
       378              4.92      475.06      328.00       63.72 
       380              4.92      475.05      326.00       64.59 
       382              4.92      475.05      326.00       64.59 
  
                      MAXIMUM PRESSURES 
         2               .00      610.00      280.00      143.00 
         8               .00      609.68      290.00      138.53 
         4               .00      610.00      292.00      137.80 
        16               .00      624.99      328.00      128.70 
        14               .00      624.99      335.00      125.66 
  
                      MINIMUM PRESSURES 
       316              5.76      476.07      333.50       61.78 
       318              5.76      475.94      333.00       61.94 
        18               .00      474.98      328.00       63.69 
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       320             14.90      475.04      328.00       63.72 
       378              4.92      475.06      328.00       63.72 
  
 THE NET SYSTEM DEMAND =   3636.47 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1          40.63    
         2        3239.26    
         3         356.58    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   3636.47 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
 
 





Project:  3Roots Phase 1                     Velocity Check

Date: 12/20/2018

Job Number: 537-012

Scenario:  All Pipes Open - Average Day Demands

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 219.97 0.35

2 16 222.45 0.35

4 16 219.97 0.35

6 16 222.45 0.35

52 4 219.97 5.62

54 4 - PRV 219.97 5.62

56 4 219.97 5.62

58 10 0 0

60 10 - PRV CLOSED CLOSED

62 10 0 0

64 4 222.45 5.68

66 4 - PRV 222.45 5.68

68 4 222.45 5.68

70 10 0 0

72 10 - PRV CLOSED CLOSED

74 10 0 0

105 16 -68.73 -0.11

109 16 -22.28 -0.04

113 16 -92.34 -0.15

117 16 184.55 0.29

121 16 204.95 0.33

125 16 222.45 0.35

201 12 -20.38 -0.06

202 12 -19.16 -0.05

205 12 -71.19 -0.2

207 12 219.97 0.62

209 12 -179.34 -0.51

211 12 13.29 0.04

213 12 -12.96 -0.04

215 12 -30.52 -0.09

241 12 23.29 0.07

249 12 -46.45 -0.13

253 12 -72.06 -0.2

301 12 46.77 0.13

303 12 6.65 0.02

304 12 -12.49 -0.04

305 8 -11.82 -0.08

307 8 4.8 0.03

309 8 -16.62 -0.11

312 12 54.29 0.15

313 12 32.87 0.09

317 8 15.07 0.1

321 8 10.27 0.07

325 12 3.98 0.01

329 12 -10.92 -0.03

333 12 -3.05 -0.01

335 8 0.54 0

337 12 19.42 0.06

341 12 -40.12 -0.11

357 12 11.88 0.03

387 12 20.7 0.06

389 8 14.22 0.09

393 8 -5.47 -0.03

399 8 -4.29 -0.03

401 8 5.01 0.03

403 8 -0.09 0

405 12 22.77 0.06



Project:  3Roots Phase 1

Date: 12/20/2018

Job Number: 537-012

Scenario:  All Pipes Open - Peak Hour Demands

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 947.99 1.51

2 16 1175.62 1.88

4 16 947.99 1.51

6 16 1175.62 1.88

52 4 613.84 15.67

54 4 - PRV 613.84 15.67

56 4 613.84 15.67

58 10 334.15 1.36

60 10 - PRV 334.15 1.36

62 10 334.15 1.36

64 4 615.83 15.72

66 4 - PRV 615.83 15.72

68 4 615.83 15.72

70 10 559.8 2.29

72 10 - PRV 559.8 2.29

74 10 559.8 2.29

105 16 -339 -0.54

109 16 -142.92 -0.23

113 16 -477.31 -0.76

117 16 993.7 1.59

121 16 1091.62 1.74

125 16 1175.62 1.88

201 12 -82.93 -0.24

202 12 -91.97 -0.26

205 12 -326.82 -0.93

207 12 947.99 2.69

209 12 -752.97 -2.14

211 12 -2.31 -0.01

213 12 -128.31 -0.36

215 12 -212.6 -0.6

241 12 111.79 0.32

249 12 -196.09 -0.56

253 12 -319.01 -0.9

301 12 222.6 0.63

303 12 25.78 0.07

304 12 -67.64 -0.19

305 8 -60.51 -0.39

307 8 23.04 0.15

309 8 -83.55 -0.53

312 12 268.28 0.76

313 12 161.68 0.46

317 8 76.24 0.49

321 8 53.2 0.34

325 12 21.47 0.06

329 12 -50.05 -0.14

333 12 -18.06 -0.05

335 8 1.05 0.01

337 12 94.04 0.27

341 12 -196.82 -0.56

357 12 60.45 0.17

387 12 102.78 0.29

389 8 69.8 0.45

393 8 -30.16 -0.19

399 8 -21.34 -0.14

401 8 24.85 0.16

403 8 -1.23 -0.01

405 12 103.51 0.29



Project:  3Roots Phase 1

Date: 12/20/2018

Job Number: 537-012

Scenario:  All Pipes Open - Max Day Demands Plus 2000 gpm at Node 316

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1239.92 1.98

2 16 1635.32 2.61

4 16 1239.92 1.98

6 16 1635.32 2.61

52 4 616.53 15.74

54 4 - PRV 616.53 15.74

56 4 616.53 15.74

58 10 623.39 2.55

60 10 - PRV 623.39 2.55

62 10 623.39 2.55

64 4 622.22 15.89

66 4 - PRV 622.22 15.89

68 4 622.22 15.89

70 10 1013.1 4.14

72 10 - PRV 1013.1 4.14

74 10 1013.1 4.14

105 16 -211.16 -0.34

109 16 251.02 0.4

113 16 -571.91 -0.91

117 16 1559.52 2.49

121 16 1600.32 2.55

125 16 1635.32 2.61

201 12 -294.88 -0.84

202 12 -38.32 -0.11

205 12 -396.5 -1.12

207 12 1239.92 3.52

209 12 -1158.66 -3.29

211 12 203.16 0.58

213 12 150.66 0.43

215 12 115.54 0.33

241 12 46.58 0.13

249 12 -462.18 -1.31

253 12 -513.4 -1.46

301 12 776.35 2.2

303 12 817 2.32

304 12 985.65 2.8

305 8 -225.94 -1.44

307 8 9.6 0.06

309 8 -235.54 -1.5

312 12 1088.35 3.09

313 12 843.22 2.39

317 8 807.62 5.15

321 8 -1192.38 -7.61

325 12 -135.76 -0.39

329 12 -165.56 -0.47

333 12 178 0.5

335 8 208.01 1.33

337 12 102.05 0.29

341 12 40.65 0.12

357 12 -160.34 -0.45

387 12 -142.7 -0.4

389 8 -178.49 -1.14

393 8 1201.98 7.67

399 8 113.62 0.73

401 8 -74.71 -0.48

403 8 84.55 0.54

405 12 373.36 1.06



Project:  3Roots Phase 1

Date: 12/20/2018

Job Number: 537-012

Scenario:  All Pipes Open - Max Day Demands Plus 3000 gpm Split Between Nodes 324 and 328

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1694.08 2.7

2 16 2131.16 3.4

4 16 1694.08 2.7

6 16 2131.16 3.4

52 4 623.25 15.91

54 4 - PRV 623.25 15.91

56 4 623.25 15.91

58 10 1070.83 4.37

60 10 - PRV 1070.83 4.37

62 10 1070.83 4.37

64 4 632.34 16.14

66 4 - PRV 632.34 16.14

68 4 632.34 16.14

70 10 1498.82 6.12

72 10 - PRV 1498.82 6.12

74 10 1498.82 6.12

105 16 -784.24 -1.25

109 16 58.88 0.09

113 16 -1287.29 -2.05

117 16 2055.36 3.28

121 16 2096.16 3.34

125 16 2131.16 3.4

201 12 -628.14 -1.78

202 12 -38.32 -0.11

205 12 -729.76 -2.07

207 12 1694.08 4.81

209 12 -1612.82 -4.57

211 12 -56.88 -0.16

213 12 -109.38 -0.31

215 12 -144.5 -0.41

241 12 46.58 0.13

249 12 -843.12 -2.39

253 12 -894.34 -2.54

301 12 1299.59 3.69

303 12 -114.19 -0.32

304 12 -525.17 -1.49

305 8 -282.32 -1.8

307 8 9.6 0.06

309 8 -291.92 -1.86

312 12 608.77 1.73

313 12 307.25 0.87

317 8 271.65 1.73

321 8 262.05 1.67

325 12 862.32 2.45

329 12 -637.68 -1.81

333 12 -857.98 -2.43

335 8 -371.62 -2.37

337 12 520.49 1.48

341 12 -1413.78 -4.01

357 12 875.64 2.48

387 12 893.28 2.53

389 8 401.14 2.56

393 8 -252.45 -1.61

399 8 -225.32 -1.44

401 8 165.99 1.06

403 8 -156.15 -1

405 12 1279.7 3.63



Project:  3Roots Phase 1

Date: 12/20/2018

Job Number: 537-012

Scenario:  Pipe 312 CLOSED - Max Day Demands Plus 2000 gpm at Node 316

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1299.61 2.07

2 16 1575.63 2.51

4 16 1299.61 2.07

6 16 1575.63 2.51

52 4 617.24 15.76

54 4 - PRV 617.24 15.76

56 4 617.24 15.76

58 10 682.36 2.79

60 10 - PRV 682.36 2.79

62 10 682.36 2.79

64 4 621.22 15.86

66 4 - PRV 621.22 15.86

68 4 621.22 15.86

70 10 954.41 3.9

72 10 - PRV 954.41 3.9

74 10 954.41 3.9

105 16 -367.77 -0.59

109 16 341.77 0.55

113 16 -1231.18 -1.96

117 16 1499.83 2.39

121 16 1540.63 2.46

125 16 1575.63 2.51

201 12 -476.6 -1.35

202 12 -38.32 -0.11

205 12 -578.22 -1.64

207 12 1299.61 3.69

209 12 -1218.35 -3.46

211 12 -166.24 -0.47

213 12 -218.74 -0.62

215 12 -253.86 -0.72

241 12 46.58 0.13

249 12 -709.54 -2.01

253 12 -760.76 -2.16

301 12 1526.37 4.33

303 12 1697.58 4.82

304 12 2074 5.88

305 8 615.07 3.93

307 8 9.6 0.06

309 8 605.47 3.86

312 12 CLOSED CLOSED

313 12 595.87 1.69

317 8 560.27 3.58

321 8 -1439.73 -9.19

325 12 -287.01 -0.81

329 12 -316.81 -0.9

333 12 365.08 1.04

335 8 415.78 2.65

337 12 158.57 0.45

341 12 171.21 0.49

357 12 -347.42 -0.99

387 12 -329.78 -0.94

389 8 -386.26 -2.47

393 8 1449.33 9.25

399 8 235.04 1.5

401 8 -161.06 -1.03

403 8 170.9 1.09

405 12 711.69 2.02



Project:  3Roots Phase 1

Date: 12/20/2018

Job Number: 537-012

Scenario:  Pipe 125 CLOSED - Max Day Demands Plus 3000 gpm at Node 120

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 3849.84 6.14

2 16 0 0

4 16 3849.84 6.14

6 16 0 0

52 4 688.34 17.57

54 4 - PRV 688.34 17.57

56 4 688.34 17.57

58 10 3161.5 12.91

60 10 - PRV 3161.5 12.91

62 10 3161.5 12.91

64 4 0 0

66 4 - PRV 0 0

68 4 0 0

70 10 0 0

72 10 - PRV CLOSED CLOSED

74 10 0 0

105 16 312.26 0.5

109 16 1732.03 2.76

113 16 1565.95 2.5

117 16 -3040.8 -4.85

121 16 -3000 -4.79

125 16 CLOSED CLOSED

201 12 -925.22 -2.62

202 12 -38.32 -0.11

205 12 -1026.84 -2.91

207 12 3849.84 10.92

209 12 -3768.58 -10.69

211 12 1225.15 3.48

213 12 1172.65 3.33

215 12 1137.54 3.23

241 12 46.58 0.13

249 12 -1419.76 -4.03

253 12 -1470.98 -4.17

301 12 119.5 0.34

303 12 351.14 1

304 12 435.71 1.24

305 8 216.07 1.38

307 8 9.6 0.06

309 8 206.47 1.32

312 12 -352.11 -1

313 12 -155.24 -0.44

317 8 -190.84 -1.22

321 8 -200.44 -1.28

325 12 -176.91 -0.5

329 12 -206.71 -0.59

333 12 243.77 0.69

335 8 123.94 0.79

337 12 -23.17 -0.07

341 12 231.64 0.66

357 12 -226.11 -0.64

387 12 -208.47 -0.59

389 8 -94.42 -0.6

393 8 210.04 1.34

399 8 64.53 0.41

401 8 -39.73 -0.25

403 8 49.57 0.32

405 12 480.28 1.36



Project:  3Roots Phase 1

Date: 12/20/2018

Job Number: 537-012

Scenario:  Pipe 301 CLOSED - Max Day Demands Plus 3000 gpm Split Between Nodes 324 and 328

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 1685.82 2.69

2 16 2139.42 3.41

4 16 1685.82 2.69

6 16 2139.42 3.41

52 4 623.11 15.91

54 4 - PRV 623.11 15.91

56 4 623.11 15.91

58 10 1062.72 4.34

60 10 - PRV 1062.72 4.34

62 10 1062.72 4.34

64 4 632.53 16.15

66 4 - PRV 632.53 16.15

68 4 632.53 16.15

70 10 1506.89 6.16

72 10 - PRV 1506.89 6.16

74 10 1506.89 6.16

105 16 -1405.59 -2.24

109 16 -751.1 -1.2

113 16 -797.68 -1.27

117 16 2063.62 3.29

121 16 2104.42 3.36

125 16 2139.42 3.41

201 12 -679.69 -1.93

202 12 -38.32 -0.11

205 12 -781.31 -2.22

207 12 1685.82 4.78

209 12 -1604.56 -4.55

211 12 71.95 0.2

213 12 19.45 0.06

215 12 -15.67 -0.04

241 12 46.58 0.13

249 12 -654.48 -1.86

253 12 -705.7 -2

301 12 CLOSED CLOSED

303 12 -823.01 -2.33

304 12 -1151.86 -3.27

305 8 -607.23 -3.88

307 8 9.6 0.06

309 8 -616.83 -3.94

312 12 1235.46 3.5

313 12 609.03 1.73

317 8 573.43 3.66

321 8 563.83 3.6

325 12 630.86 1.79

329 12 -869.14 -2.47

333 12 -416.54 -1.18

335 8 -289.49 -1.85

337 12 371.17 1.05

341 12 -823.01 -2.33

357 12 434.2 1.23

387 12 451.84 1.28

389 8 319.01 2.04

393 8 -554.23 -3.54

399 8 -177.32 -1.13

401 8 131.86 0.84

403 8 -122.02 -0.78

405 12 1952.6 5.54



Project:  3Roots Phase 1

Date: 12/20/2018

Job Number: 537-012

Scenario:  Pipe 209 CLOSED - Max Day Demands Plus 3000 gpm Split Between Nodes 204 and 212

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

1 16 81.26 0.13

2 16 3705.48 5.91

4 16 81.26 0.13

6 16 3705.48 5.91

52 4 81.26 2.07

54 4 - PRV 81.26 2.07

56 4 81.26 2.07

58 10 0 0

60 10 - PRV CLOSED CLOSED

62 10 0 0

64 4 682.57 17.43

66 4 - PRV 682.57 17.43

68 4 682.57 17.43

70 10 3022.91 12.35

72 10 - PRV 3022.91 12.35

74 10 3022.91 12.35

105 16 -468.92 -0.75

109 16 -1505.8 -2.4

113 16 -1669.97 -2.66

117 16 3629.68 5.79

121 16 3670.48 5.86

125 16 3705.48 5.91

201 12 702.69 1.99

202 12 -38.32 -0.11

205 12 601.07 1.71

207 12 81.26 0.23

209 12 CLOSED CLOSED

211 12 86.74 0.25

213 12 -1413.26 -4.01

215 12 -1448.38 -4.11

241 12 46.58 0.13

249 12 1036.88 2.94

253 12 985.66 2.8

301 12 117.6 0.33

303 12 -269.54 -0.76

304 12 -412.92 -1.17

305 8 -224.14 -1.43

307 8 9.6 0.06

309 8 -233.74 -1.49

312 12 496.52 1.41

313 12 253.19 0.72

317 8 217.59 1.39

321 8 207.99 1.33

325 12 192.41 0.55

329 12 162.61 0.46

333 12 -233.65 -0.66

335 8 -104.02 -0.66

337 12 118.19 0.34

341 12 -387.14 -1.1

357 12 251.31 0.71

387 12 268.95 0.76

389 8 133.54 0.85

393 8 -198.39 -1.27

399 8 -68.97 -0.44

401 8 54.73 0.35

403 8 -44.89 -0.29

405 12 -366.46 -1.04



3Roots Phase 1

Date: 12/20/2018

Job No. 537-012

Scenario: All Pipes Open - Average Day Demands

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

2 280 610 142.98 143 -0.02

4 292 610 137.78 137.8 -0.02

6 292 485 83.62 82.98 0.64

8 290 610 138.65 138.67 -0.02

10 320 610 125.65 125.66 -0.01

12 320 485 71.49 70.84 0.65

53 292 610 137.78 137.47 0.31

55 292 485 83.62 83.31 0.31

59 292 610 137.78 137.8 -0.02

61 292 485 83.62 82.98 0.64

65 320 610 125.65 125.33 0.32

67 320 485 71.49 71.17 0.32

71 320 610 125.65 125.66 -0.01

73 320 485 71.49 70.84 0.65

100 270 485 93.15 92.48 0.67

104 294 485 82.76 82.08 0.68

108 306 485 77.56 76.88 0.68

112 308 485 76.69 76.02 0.67

116 305 485 77.99 77.32 0.67

120 298 485 81.02 80.36 0.66

200 274 485 91.42 90.74 0.68

202 268 485 94.02 93.34 0.68

204 288 485 85.36 84.68 0.68

208 292 485 83.62 82.96 0.66

212 297 485 81.46 80.78 0.68

216 306 485 77.56 76.88 0.68

232 306 485 77.56 76.88 0.68

236 292 485 83.62 82.95 0.67

300 314 485 74.09 73.41 0.68

302 322 485 70.62 69.94 0.68

304 325.5 485 69.11 68.43 0.68

306 317 485 72.79 72.11 0.68

308 314 485 74.09 73.42 0.67

312 321 485 71.06 70.38 0.68

316 333.5 485 65.64 64.96 0.68

318 333 485 65.86 65.18 0.68

320 328 485 68.02 67.34 0.68

324 312 485 74.96 74.28 0.68

328 310 485 75.82 75.14 0.68

332 322 485 70.62 69.94 0.68

352 318 485 72.36 71.68 0.68

364 317 485 72.79 72.11 0.68

376 328 485 68.02 67.34 0.68

378 328 485 68.02 67.34 0.68

380 326 485 68.89 68.21 0.68

382 326 485 68.89 68.21 0.68



3Roots Phase 1

Date: 12/20/2018

Job No. 537-012

Scenario: All Pipes Open - Peak Hour Demands

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

2 280 610 142.98 142.99 -0.01

4 292 610 137.78 137.77 0.01

6 292 485 83.62 79.28 4.34

8 290 610 138.65 138.65 0.00

10 320 610 125.65 125.62 0.03

12 320 485 71.49 67.12 4.37

53 292 610 137.78 135.6 2.18

55 292 485 83.62 81.46 2.16

59 292 610 137.78 137.76 0.02

61 292 485 83.62 79.29 4.33

65 320 610 125.65 123.44 2.21

67 320 485 71.49 69.31 2.18

71 320 610 125.65 125.6 0.05

73 320 485 71.49 67.15 4.34

100 270 485 93.15 88.23 4.92

104 294 485 82.76 77.86 4.90

108 306 485 77.56 72.66 4.90

112 308 485 76.69 71.88 4.81

116 305 485 77.99 73.35 4.64

120 298 485 81.02 76.5 4.52

200 274 485 91.42 86.5 4.92

202 268 485 94.02 89.09 4.93

204 288 485 85.36 80.52 4.84

208 292 485 83.62 78.95 4.67

212 297 485 81.46 76.62 4.84

216 306 485 77.56 72.74 4.82

232 306 485 77.56 72.66 4.90

236 292 485 83.62 78.74 4.88

300 314 485 74.09 69.17 4.92

302 322 485 70.62 65.7 4.92

304 325.5 485 69.11 64.21 4.90

306 317 485 72.79 67.87 4.92

308 314 485 74.09 69.27 4.82

312 321 485 71.06 66.22 4.84

316 333.5 485 65.64 60.73 4.91

318 333 485 65.86 60.94 4.92

320 328 485 68.02 63.07 4.95

324 312 485 74.96 70 4.96

328 310 485 75.82 70.87 4.95

332 322 485 70.62 65.67 4.95

352 318 485 72.36 67.41 4.95

364 317 485 72.79 67.84 4.95

376 328 485 68.02 63.1 4.92

378 328 485 68.02 63.07 4.95

380 326 485 68.89 63.94 4.95

382 326 485 68.89 63.94 4.95



3Roots Phase 1

Date: 12/20/2018

Job No. 537-012

Scenario: All Pipes Open - Max Day Demands Plus 2000 gpm at Node 316

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

2 280 610 142.98 142.98 0.00

4 292 610 137.78 137.75 0.03

6 292 485 83.62 79.25 4.37

8 290 610 138.65 138.63 0.02

10 320 610 125.65 125.59 0.06

12 320 485 71.49 67.04 4.45

53 292 610 137.78 135.56 2.22

55 292 485 83.62 81.44 2.18

59 292 610 137.78 137.73 0.05

61 292 485 83.62 79.27 4.35

65 320 610 125.65 123.36 2.29

67 320 485 71.49 69.27 2.22

71 320 610 125.65 125.53 0.12

73 320 485 71.49 67.1 4.39

100 270 485 93.15 87.68 5.47

104 294 485 82.76 77.29 5.47

108 306 485 77.56 72.08 5.48

112 308 485 76.69 71.33 5.36

116 305 485 77.99 73 4.99

120 298 485 81.02 76.28 4.74

200 274 485 91.42 86.01 5.41

202 268 485 94.02 88.61 5.41

204 288 485 85.36 80.07 5.29

208 292 485 83.62 78.7 4.92

212 297 485 81.46 76.13 5.33

216 306 485 77.56 72.2 5.36

232 306 485 77.56 72.07 5.49

236 292 485 83.62 78.22 5.40

300 314 485 74.09 68.31 5.78

302 322 485 70.62 64.27 6.35

304 325.5 485 69.11 62.99 6.12

306 317 485 72.79 66.44 6.35

308 314 485 74.09 68.51 5.58

312 321 485 71.06 65.19 5.87

316 333.5 485 65.64 53.84 11.80

318 333 485 65.86 56.15 9.71

320 328 485 68.02 62.24 5.78

324 312 485 74.96 69.21 5.75

328 310 485 75.82 70.09 5.73

332 322 485 70.62 64.85 5.77

352 318 485 72.36 66.59 5.77

364 317 485 72.79 67.03 5.76

376 328 485 68.02 61.95 6.07

378 328 485 68.02 62.11 5.91

380 326 485 68.89 63 5.89

382 326 485 68.89 63.04 5.85



3Roots Phase 1

Date: 12/20/2018

Job No. 537-012

Scenario: All Pipes Open - Max Day Demands Plus 3000 gpm Split Between Nodes 324 and 328

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

2 280 610 142.98 142.96 0.02

4 292 610 137.78 137.72 0.06

6 292 485 83.62 79.16 4.46

8 290 610 138.65 138.6 0.05

10 320 610 125.65 125.54 0.11

12 320 485 71.49 66.9 4.59

53 292 610 137.78 135.48 2.30

55 292 485 83.62 81.4 2.22

59 292 610 137.78 137.65 0.13

61 292 485 83.62 79.23 4.39

65 320 610 125.65 123.24 2.41

67 320 485 71.49 69.2 2.29

71 320 610 125.65 125.41 0.24

73 320 485 71.49 67.04 4.45

100 270 485 93.15 86.37 6.78

104 294 485 82.76 76.12 6.64

108 306 485 77.56 70.92 6.64

112 308 485 76.69 70.6 6.09

116 305 485 77.99 72.52 5.47

120 298 485 81.02 75.95 5.07

200 274 485 91.42 84.93 6.49

202 268 485 94.02 87.53 6.49

204 288 485 85.36 79.25 6.11

208 292 485 83.62 78.18 5.44

212 297 485 81.46 75.35 6.11

216 306 485 77.56 71.47 6.09

232 306 485 77.56 70.92 6.64

236 292 485 83.62 77.18 6.44

300 314 485 74.09 66.69 7.40

302 322 485 70.62 63.32 7.30

304 325.5 485 69.11 62.15 6.96

306 317 485 72.79 65.48 7.31

308 314 485 74.09 67.93 6.16

312 321 485 71.06 64.85 6.21

316 333.5 485 65.64 58.65 6.99

318 333 485 65.86 58.73 7.13

320 328 485 68.02 59.5 8.52

324 312 485 74.96 65.49 9.47

328 310 485 75.82 66.56 9.26

332 322 485 70.62 62.23 8.39

352 318 485 72.36 63.84 8.52

364 317 485 72.79 63.98 8.81

376 328 485 68.02 60.63 7.39

378 328 485 68.02 59.91 8.11

380 326 485 68.89 60.69 8.20

382 326 485 68.89 60.58 8.31



3Roots Phase 1

Date: 12/20/2018

Job No. 537-012

Scenario: Pipe 312 CLOSED - Max Day Demands Plus 2000 gpm at Node 316

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

2 280 610 142.98 142.97 0.01

4 292 610 137.78 137.75 0.03

6 292 485 83.62 79.24 4.38

8 290 610 138.65 138.63 0.02

10 320 610 125.65 125.59 0.06

12 320 485 71.49 67.05 4.44

53 292 610 137.78 135.55 2.23

55 292 485 83.62 81.44 2.18

59 292 610 137.78 137.72 0.06

61 292 485 83.62 79.27 4.35

65 320 610 125.65 123.37 2.28

67 320 485 71.49 69.28 2.21

71 320 610 125.65 125.54 0.11

73 320 485 71.49 67.11 4.38

100 270 485 93.15 87.35 5.80

104 294 485 82.76 76.99 5.77

108 306 485 77.56 71.77 5.79

112 308 485 76.69 71.41 5.28

116 305 485 77.99 73.05 4.94

120 298 485 81.02 76.31 4.71

200 274 485 91.42 85.79 5.63

202 268 485 94.02 88.39 5.63

204 288 485 85.36 79.98 5.38

208 292 485 83.62 78.64 4.98

212 297 485 81.46 76.11 5.35

216 306 485 77.56 72.26 5.30

232 306 485 77.56 71.76 5.80

236 292 485 83.62 78 5.62

300 314 485 74.09 67.27 6.82

302 322 485 70.62 61.56 9.06

304 325.5 485 69.11 58.56 10.55

306 317 485 72.79 63.72 9.07

308 314 485 74.09 60.47 13.62

312 321 485 71.06 57.28 13.78

316 333.5 485 65.64 48.85 16.79

318 333 485 65.86 52.04 13.82

320 328 485 68.02 61.21 6.81

324 312 485 74.96 68.26 6.70

328 310 485 75.82 69.18 6.64

332 322 485 70.62 63.82 6.80

352 318 485 72.36 65.57 6.79

364 317 485 72.79 66.06 6.73

376 328 485 68.02 60.06 7.96

378 328 485 68.02 60.73 7.29

380 326 485 68.89 61.68 7.21

382 326 485 68.89 61.81 7.08



3Roots Phase 1

Date: 12/20/2018

Job No. 537-012

Scenario: Pipe 125 CLOSED - Max Day Demands Plus 3000 gpm at Node 120

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

2 280 610 142.98 142.81 0.17

4 292 610 137.78 137.42 0.36

6 292 485 83.62 78.26 5.36

8 290 610 138.65 138.67 -0.02

10 320 610 125.65 125.67 -0.02

12 320 485 71.49 71.5 -0.01

53 292 610 137.78 134.73 3.05

55 292 485 83.62 80.94 2.68

59 292 610 137.78 136.9 0.88

61 292 485 83.62 78.78 4.84

65 320 610 125.65 125.67 -0.02

67 320 485 71.49 71.5 -0.01

71 320 610 125.65 125.67 -0.02

73 320 485 71.49 71.5 -0.01

100 270 485 93.15 78.79 14.36

104 294 485 82.76 68.36 14.40

108 306 485 77.56 62.68 14.88

112 308 485 76.69 61.02 15.67

116 305 485 77.99 61.04 16.95

120 298 485 81.02 63.31 17.71

200 274 485 91.42 77.65 13.77

202 268 485 94.02 80.25 13.77

204 288 485 85.36 72.3 13.06

208 292 485 83.62 73.77 9.85

212 297 485 81.46 67.14 14.32

216 306 485 77.56 62.16 15.40

232 306 485 77.56 62.68 14.88

236 292 485 83.62 69.74 13.88

300 314 485 74.09 59.21 14.88

302 322 485 70.62 55.62 15.00

304 325.5 485 69.11 53.89 15.22

306 317 485 72.79 57.78 15.01

308 314 485 74.09 58.45 15.64

312 321 485 71.06 55.43 15.63

316 333.5 485 65.64 50.42 15.22

318 333 485 65.86 50.72 15.14

320 328 485 68.02 53.17 14.85

324 312 485 74.96 60.16 14.80

328 310 485 75.82 61.05 14.77

332 322 485 70.62 55.77 14.85

352 318 485 72.36 57.51 14.85

364 317 485 72.79 57.97 14.82

376 328 485 68.02 53.08 14.94

378 328 485 68.02 53.13 14.89

380 326 485 68.89 54 14.89

382 326 485 68.89 54.01 14.88



3Roots Phase 1

Date: 12/20/2018

Job No. 537-012

Scenario: Pipe 301 CLOSED - Max Day Demands Plus 3000 gpm Split Between Nodes 324 and 328

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

2 280 610 142.98 142.96 0.02

4 292 610 137.78 137.72 0.06

6 292 485 83.62 79.16 4.46

8 290 610 138.65 138.6 0.05

10 320 610 125.65 125.54 0.11

12 320 485 71.49 66.9 4.59

53 292 610 137.78 135.48 2.30

55 292 485 83.62 81.4 2.22

59 292 610 137.78 137.65 0.13

61 292 485 83.62 79.23 4.39

65 320 610 125.65 123.24 2.41

67 320 485 71.49 69.2 2.29

71 320 610 125.65 125.41 0.24

73 320 485 71.49 67.03 4.46

100 270 485 93.15 86.29 6.86

104 294 485 82.76 76.33 6.43

108 306 485 77.56 71.23 6.33

112 308 485 76.69 70.59 6.10

116 305 485 77.99 72.52 5.47

120 298 485 81.02 75.95 5.07

200 274 485 91.42 84.9 6.52

202 268 485 94.02 87.49 6.53

204 288 485 85.36 79.26 6.10

208 292 485 83.62 78.19 5.43

212 297 485 81.46 75.36 6.10

216 306 485 77.56 71.46 6.10

232 306 485 77.56 71.23 6.33

236 292 485 83.62 77.32 6.30

300 314 485 74.09 62.41 11.68

302 322 485 70.62 59.61 11.01

304 325.5 485 69.11 59.54 9.57

306 317 485 72.79 61.78 11.01

308 314 485 74.09 67.71 6.38

312 321 485 71.06 64.52 6.54

316 333.5 485 65.64 55.95 9.69

318 333 485 65.86 55.65 10.21

320 328 485 68.02 55.91 12.11

324 312 485 74.96 62.32 12.64

328 310 485 75.82 63.55 12.27

332 322 485 70.62 58.58 12.04

352 318 485 72.36 60.28 12.08

364 317 485 72.79 60.63 12.16

376 328 485 68.02 56.64 11.38

378 328 485 68.02 56.17 11.85

380 326 485 68.89 56.98 11.91

382 326 485 68.89 56.91 11.98



3Roots Phase 1

Date: 12/20/2018

Job No. 537-012

Scenario: Pipe 209 CLOSED - Max Day Demands Plus 3000 gpm Split Between Nodes 204 and 212

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

2 280 610 142.98 143 -0.02

4 292 610 137.78 137.8 -0.02

6 292 485 83.62 83.53 0.09

8 290 610 138.65 138.49 0.16

10 320 610 125.65 125.31 0.34

12 320 485 71.49 66.21 5.28

53 292 610 137.78 137.75 0.03

55 292 485 83.62 83.58 0.04

59 292 610 137.78 137.8 -0.02

61 292 485 83.62 83.53 0.09

65 320 610 125.65 122.66 2.99

67 320 485 71.49 68.85 2.64

71 320 610 125.65 124.83 0.82

73 320 485 71.49 66.69 4.80

100 270 485 93.15 82.31 10.84

104 294 485 82.76 71.97 10.79

108 306 485 77.56 67.14 10.42

112 308 485 76.69 67.16 9.53

116 305 485 77.99 70.24 7.75

120 298 485 81.02 74.39 6.63

200 274 485 91.42 80.22 11.20

202 268 485 94.02 82.82 11.20

204 288 485 85.36 73.88 11.48

208 292 485 83.62 83.53 0.09

212 297 485 81.46 69.98 11.48

216 306 485 77.56 67.6 9.96

232 306 485 77.56 67.13 10.43

236 292 485 83.62 72.55 11.07

300 314 485 74.09 63.66 10.43

302 322 485 70.62 60.29 10.33

304 325.5 485 69.11 59 10.11

306 317 485 72.79 62.45 10.34

308 314 485 74.09 64.51 9.58

312 321 485 71.06 61.45 9.61

316 333.5 485 65.64 55.51 10.13

318 333 485 65.86 55.64 10.22

320 328 485 68.02 57.5 10.52

324 312 485 74.96 64.37 10.59

328 310 485 75.82 65.22 10.60

332 322 485 70.62 60.1 10.52

352 318 485 72.36 61.82 10.54

364 317 485 72.79 62.23 10.56

376 328 485 68.02 57.63 10.39

378 328 485 68.02 57.54 10.48

380 326 485 68.89 58.39 10.50

382 326 485 68.89 58.38 10.51



3Roots Development Project, Carroll Canyon, San Diego December 20, 2018 
Onsite Public Water System – File: 537012P1 Dexter Wilson Engr., Inc. 
Phase 1 Water Analysis 
_______________________________________________________________________________________ 

Appendix D    Page 1 of 23 
 

  
FLOWRATE IS EXPRESSED IN GPM AND PRESSURE IN PSIG 
  
 A SUMMARY OF THE ORIGINAL DATA FOLLOWS 
  
  
 THERE IS A PRV AT JUNCTION  59 FOR LINE   60 SET AT A GRADE OF  475.00 
 THERE IS A PRV AT JUNCTION  65 FOR LINE   66 SET AT A GRADE OF  485.00 
 THERE IS A PRV AT JUNCTION  53 FOR LINE   54 SET AT A GRADE OF  485.00 
 THERE IS A PRV AT JUNCTION  71 FOR LINE   72 SET AT A GRADE OF  475.00 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
                       (FEET)  (INCHES)  
      1      0    2       50.0    16.0      120.0         .00       610.00 
      2      0    8       50.0    16.0      120.0         .00       610.00 
      4      2    4       50.0    16.0      120.0         .00 
      6      8   10       50.0    16.0      120.0         .00 
     52      4   53       20.0     4.0      120.0         .00 
     54     53   55       20.0     4.0      120.0         .00 
  THERE IS A CHECK VALVE IN LINE NUMBER 54 
     56     55    6       20.0     4.0      120.0         .00 
     58      4   59       20.0    10.0      120.0         .00 
     60     59   61       20.0    10.0      120.0         .00 
  THERE IS A CHECK VALVE IN LINE NUMBER 60 
     62     61    6       20.0    10.0      120.0         .00 
     64     10   65       20.0     4.0      120.0         .00 
     66     65   67       20.0     4.0      120.0         .00 
  THERE IS A CHECK VALVE IN LINE NUMBER 66 
     68     67   12       20.0     4.0      120.0         .00 
     70     10   71       20.0    10.0      120.0         .00 
     72     71   73       20.0    10.0      120.0         .00 
  THERE IS A CHECK VALVE IN LINE NUMBER 72 
     74     73   12       20.0    10.0      120.0         .00 
    105    100  104      740.0    16.0      120.0         .00 
    109    104  108      550.0    16.0      120.0         .00 
    113    108  112     1100.0    16.0      120.0         .00 
    117    116  112      520.0    16.0      120.0         .00 
    121    120  116      320.0    16.0      120.0         .00 
    125     12  120      380.0    16.0      120.0         .00 
    201    100  200      540.0    12.0      120.0         .00 
    202    202  200      660.0    12.0      120.0         .00 
    205    200  204      540.0    12.0      120.0         .00 
    207      6  208      290.0    12.0      120.0         .00 
    209    204  208      215.0    12.0      120.0         .00 
    211    204  212      680.0    12.0      120.0         .00 
    213    212  216      630.0    12.0      120.0         .00 
    215    216  112      170.0    12.0      120.0         .00 
    241    108  232      300.0    12.0      120.0         .00 
    249    104  236      210.0    12.0      120.0         .00 
    253    236  204      320.0    12.0      120.0         .00 
    301    108  300      370.0    12.0      120.0         .00 
    303    300  376      335.0    12.0      120.0         .00 
    304    376  302      225.0    12.0      120.0         .00 
    305    302  304      395.0     8.0      120.0         .00 
    307    302  306      250.0     8.0      120.0         .00 
    309    304  308      850.0     8.0      120.0         .00 
    312    112  308      150.0    12.0      120.0         .00 
    313    308  312      310.0    12.0      120.0         .00 
    317    312  316      960.0     8.0      120.0         .00 
    321    316  318      165.0     8.0      120.0         .00 
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    325    320  324      970.0    12.0      120.0         .00 
    329    324  328      370.0    12.0      120.0         .00 
    333    328  364      470.0    12.0      120.0         .00 
    335    320  382      145.0     8.0      120.0         .00 
    337    332  320      340.0    12.0      120.0         .00 
    341    332  300      410.0    12.0      120.0         .00 
    357    352  364      295.0    12.0      120.0         .00 
    387    332  352      115.0    12.0      120.0         .00 
    389    376  378      425.0     8.0      120.0         .00 
    393    302  318      260.0     8.0      120.0         .00 
    399    382  378      340.0     8.0      120.0         .00 
    401    378  380      255.0     8.0      120.0         .00 
    403    382  380      385.0     8.0      120.0         .00 
    405    100  328     1230.0    12.0      120.0         .00 
  
  
 JUNCTION NUMBER   DEMAND     ELEVATION   CONNECTING PIPES 
         2            .00       280.00        1    4 
         4            .00       292.00        4   52   58 
         6            .00       292.00       56   62  207 
         8            .00       290.00        2    6 
        10            .00       320.00        6   64   70 
        12            .00       320.00       68   74  125 
        53            .00       292.00       52   54 
        55            .00       292.00       54   56 
        59            .00       292.00       58   60 
        61            .00       292.00       60   62 
        65            .00       320.00       64   66 
        67            .00       320.00       66   68 
        71            .00       320.00       70   72 
        73            .00       320.00       72   74 
       100          66.34       270.00      105  201  405 
       104            .00       294.00      105  109  249 
       108            .00       306.00      109  113  241  301 
       112           7.40       308.00      113  117  215  312 
       116          20.40       305.00      117  121 
       120          17.50       298.00      121  125 
       200          31.65       274.00      201  202  205 
       202          19.16       268.00      202 
       204          22.80       288.00      205  209  211  253 
       208          40.63       292.00      207  209 
       212          26.25       297.00      211  213 
       216          17.56       306.00      213  215 
       232          23.29       306.00      241 
       236          25.61       292.00      249  253 
       300            .00       314.00      301  303  341 
       302            .00       322.00      304  305  307  393 
       304           4.80       325.50      305  309 
       306           4.80       317.00      307 
       308           4.80       314.00      309  312  313 
       312          17.80       321.00      313  317 
       316           4.80       333.50      317  321 
       318           4.80       333.00      321  393 
       320          14.90       328.00      325  335  337 
       324          14.90       312.00      325  329 
       328          14.90       310.00      329  333  405 
       332            .00       322.00      337  341  387 
       352           8.82       318.00      357  387 
       364           8.83       317.00      333  357 
       376           4.92       328.00      303  304  389 
       378           4.92       328.00      389  399  401 
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       380           4.92       326.00      401  403 
       382           4.92       326.00      335  399  403 
  
  
 OUTPUT SELECTION:  ALL RESULTS ARE OUTPUT EACH PERIOD 
    5 VALUES ARE OUTPUT FOR MAXIMUM AND MINIMUM PRESSURES  
  
THIS SYSTEM HAS MULTIPLE SUPPLY ZONES   
  
  
ZONE NO.   1 IS SUPPLIED THROUGH THESE PIPES: 
   54 
   60 
   66 
   72 
  
  
    THIS SYSTEM HAS  57 PIPES WITH  46 JUNCTIONS ,   7 LOOPS AND   6 FGNS 
  
  
  
  
 THE RESULTS ARE OBTAINED AFTER  8 TRIALS WITH AN ACCURACY =  .00362 
 
 
  
 3Roots - Phase 1 Water System                          File: 537012P1            
 Water System Analysis                                                            
 Average Day Demands                                                              
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2     219.97       .00       .00       .00       .35      .04 
     2      0     8     222.45       .00       .00       .00       .35      .04 
     4      2     4     219.97       .00       .00       .00       .35      .04 
     6      8    10     222.45       .00       .00       .00       .35      .04 
    52      4    53     219.97       .75       .00       .00      5.62    37.51 
    54      0    55     219.97       .75       .00       .00      5.62    37.51 
    56     55     6     219.97       .75       .00       .00      5.62    37.51 
    58      4    59        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER  60 IS CLOSED 
    62     61     6        .00       .00       .00       .00       .00      .00 
    64     10    65     222.45       .77       .00       .00      5.68    38.30 
    66      0    67     222.45       .77       .00       .00      5.68    38.30 
    68     67    12     222.45       .77       .00       .00      5.68    38.30 
    70     10    71        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER  72 IS CLOSED 
    74     73    12        .00       .00       .00       .00       .00      .00 
   105    100   104     -68.73       .00       .00       .00      -.11     -.01 
   109    104   108     -22.28       .00       .00       .00      -.04      .00 
   113    108   112     -92.34      -.01       .00       .00      -.15     -.01 
   117    116   112     184.55       .02       .00       .00       .29      .03 
   121    120   116     204.95       .01       .00       .00       .33      .04 
   125     12   120     222.45       .02       .00       .00       .35      .04 
   201    100   200     -20.38       .00       .00       .00      -.06      .00 
   202    202   200     -19.16       .00       .00       .00      -.05      .00 
   205    200   204     -71.19      -.01       .00       .00      -.20     -.02 
   207      6   208     219.97       .05       .00       .00       .62      .18 
   209    204   208    -179.34      -.03       .00       .00      -.51     -.12 
   211    204   212      13.29       .00       .00       .00       .04      .00 
   213    212   216     -12.96       .00       .00       .00      -.04      .00 
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   215    216   112     -30.52       .00       .00       .00      -.09      .00 
   241    108   232      23.29       .00       .00       .00       .07      .00 
   249    104   236     -46.45       .00       .00       .00      -.13     -.01 
   253    236   204     -72.06      -.01       .00       .00      -.20     -.02 
   301    108   300      46.77       .00       .00       .00       .13      .01 
   303    300   376       6.65       .00       .00       .00       .02      .00 
   304    376   302     -12.49       .00       .00       .00      -.04      .00 
   305    302   304     -11.82       .00       .00       .00      -.08     -.01 
   307    302   306       4.80       .00       .00       .00       .03      .00 
   309    304   308     -16.62      -.01       .00       .00      -.11     -.01 
   312    112   308      54.29       .00       .00       .00       .15      .01 
   313    308   312      32.87       .00       .00       .00       .09      .01 
   317    312   316      15.07       .01       .00       .00       .10      .01 
   321    316   318      10.27       .00       .00       .00       .07      .00 
   325    320   324       3.98       .00       .00       .00       .01      .00 
   329    324   328     -10.92       .00       .00       .00      -.03      .00 
   333    328   364      -3.05       .00       .00       .00      -.01      .00 
   335    320   382        .54       .00       .00       .00       .00      .00 
   337    332   320      19.42       .00       .00       .00       .06      .00 
   341    332   300     -40.12       .00       .00       .00      -.11     -.01 
   357    352   364      11.88       .00       .00       .00       .03      .00 
   387    332   352      20.70       .00       .00       .00       .06      .00 
   389    376   378      14.22       .00       .00       .00       .09      .01 
   393    302   318      -5.47       .00       .00       .00      -.03      .00 
   399    382   378      -4.29       .00       .00       .00      -.03      .00 
   401    378   380       5.01       .00       .00       .00       .03      .00 
   403    382   380       -.09       .00       .00       .00       .00      .00 
   405    100   328      22.77       .00       .00       .00       .06      .00 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      610.00      280.00      143.00 
         4               .00      610.00      292.00      137.80 
         6               .00      483.50      292.00       82.98 
         8               .00      610.00      290.00      138.67 
        10               .00      610.00      320.00      125.66 
        12               .00      483.47      320.00       70.84 
        53               .00      609.25      292.00      137.47 
        55               .00      484.25      292.00       83.31 
        59               .00      610.00      292.00      137.80 
        61               .00      483.50      292.00       82.98 
        65               .00      609.23      320.00      125.33 
        67               .00      484.23      320.00       71.17 
        71               .00      610.00      320.00      125.66 
        73               .00      483.47      320.00       70.84 
       100             66.34      483.41      270.00       92.48 
       104               .00      483.41      294.00       82.08 
       108               .00      483.41      306.00       76.88 
       112              7.40      483.42      308.00       76.02 
       116             20.40      483.44      305.00       77.32 
       120             17.50      483.45      298.00       80.36 
       200             31.65      483.41      274.00       90.74 
       202             19.16      483.41      268.00       93.34 
       204             22.80      483.42      288.00       84.68 
       208             40.63      483.45      292.00       82.96 
       212             26.25      483.42      297.00       80.78 
       216             17.56      483.42      306.00       76.88 
       232             23.29      483.41      306.00       76.88 
       236             25.61      483.41      292.00       82.95 
       300               .00      483.41      314.00       73.41 
       302               .00      483.41      322.00       69.94 
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       304              4.80      483.41      325.50       68.43 
       306              4.80      483.41      317.00       72.11 
       308              4.80      483.42      314.00       73.42 
       312             17.80      483.42      321.00       70.38 
       316              4.80      483.41      333.50       64.96 
       318              4.80      483.41      333.00       65.18 
       320             14.90      483.41      328.00       67.34 
       324             14.90      483.41      312.00       74.28 
       328             14.90      483.41      310.00       75.14 
       332               .00      483.41      322.00       69.94 
       352              8.82      483.41      318.00       71.68 
       364              8.83      483.41      317.00       72.11 
       376              4.92      483.41      328.00       67.34 
       378              4.92      483.41      328.00       67.34 
       380              4.92      483.41      326.00       68.21 
       382              4.92      483.41      326.00       68.21 
  
                      MAXIMUM PRESSURES 
         2               .00      610.00      280.00      143.00 
         8               .00      610.00      290.00      138.67 
         4               .00      610.00      292.00      137.80 
        59               .00      610.00      292.00      137.80 
        53               .00      609.25      292.00      137.47 
  
                      MINIMUM PRESSURES 
       316              4.80      483.41      333.50       64.96 
       318              4.80      483.41      333.00       65.18 
       320             14.90      483.41      328.00       67.34 
       378              4.92      483.41      328.00       67.34 
       376              4.92      483.41      328.00       67.34 
  
 THE NET SYSTEM DEMAND =    442.42 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1         219.97    
         2         222.45    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =    442.42 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   4.80 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00196 
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 3Roots - Phase 1 Water System                                                    
 Water System Analysis                                                            
 Peak Hour Demands                                                                
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2     947.99       .03       .00       .00      1.51      .66 
     2      0     8    1175.62       .05       .00       .00      1.88      .98 
     4      2     4     947.99       .03       .00       .00      1.51      .66 
     6      8    10    1175.62       .05       .00       .00      1.88      .98 
    52      4    53     613.84      5.02       .00       .00     15.67   250.94 
    54      0    55     613.84      5.02       .00       .00     15.67   250.94 
    56     55     6     613.84      5.02       .00       .00     15.67   250.94 
    58      4    59     334.15       .02       .00       .00      1.36      .94 
    60      0    61     334.15       .02       .00       .00      1.36      .94 
    62     61     6     334.15       .02       .00       .00      1.36      .94 
    64     10    65     615.83      5.05       .00       .00     15.72   252.45 
    66      0    67     615.83      5.05       .00       .00     15.72   252.45 
    68     67    12     615.83      5.05       .00       .00     15.72   252.45 
    70     10    71     559.80       .05       .00       .00      2.29     2.44 
    72      0    73     559.80       .05       .00       .00      2.29     2.44 
    74     73    12     559.80       .05       .00       .00      2.29     2.44 
   105    100   104    -339.00      -.07       .00       .00      -.54     -.10 
   109    104   108    -142.92      -.01       .00       .00      -.23     -.02 
   113    108   112    -477.31      -.20       .00       .00      -.76     -.18 
   117    116   112     993.70       .37       .00       .00      1.59      .72 
   121    120   116    1091.62       .27       .00       .00      1.74      .85 
   125     12   120    1175.62       .37       .00       .00      1.88      .98 
   201    100   200     -82.93      -.02       .00       .00      -.24     -.03 
   202    202   200     -91.97      -.02       .00       .00      -.26     -.04 
   205    200   204    -326.82      -.20       .00       .00      -.93     -.37 
   207      6   208     947.99       .77       .00       .00      2.69     2.66 
   209    204   208    -752.97      -.37       .00       .00     -2.14    -1.74 
   211    204   212      -2.31       .00       .00       .00      -.01      .00 
   213    212   216    -128.31      -.04       .00       .00      -.36     -.07 
   215    216   112    -212.60      -.03       .00       .00      -.60     -.17 
   241    108   232     111.79       .02       .00       .00       .32      .05 
   249    104   236    -196.09      -.03       .00       .00      -.56     -.14 
   253    236   204    -319.01      -.11       .00       .00      -.90     -.35 
   301    108   300     222.60       .07       .00       .00       .63      .18 
   303    300   376      25.78       .00       .00       .00       .07      .00 
   304    376   302     -67.64       .00       .00       .00      -.19     -.02 
   305    302   304     -60.51      -.05       .00       .00      -.39     -.12 
   307    302   306      23.04       .00       .00       .00       .15      .02 
   309    304   308     -83.55      -.18       .00       .00      -.53     -.21 
   312    112   308     268.28       .04       .00       .00       .76      .26 
   313    308   312     161.68       .03       .00       .00       .46      .10 
   317    312   316      76.24       .17       .00       .00       .49      .18 
   321    316   318      53.20       .02       .00       .00       .34      .09 
   325    320   324      21.47       .00       .00       .00       .06      .00 
   329    324   328     -50.05       .00       .00       .00      -.14     -.01 
   333    328   364     -18.06       .00       .00       .00      -.05      .00 
   335    320   382       1.05       .00       .00       .00       .01      .00 
   337    332   320      94.04       .01       .00       .00       .27      .04 
   341    332   300    -196.82      -.06       .00       .00      -.56     -.14 
   357    352   364      60.45       .00       .00       .00       .17      .02 
   387    332   352     102.78       .01       .00       .00       .29      .04 
   389    376   378      69.80       .07       .00       .00       .45      .15 
   393    302   318     -30.16      -.01       .00       .00      -.19     -.03 
   399    382   378     -21.34      -.01       .00       .00      -.14     -.02 
   401    378   380      24.85       .01       .00       .00       .16      .02 
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   403    382   380      -1.23       .00       .00       .00      -.01      .00 
   405    100   328     103.51       .05       .00       .00       .29      .04 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.97      280.00      142.99 
         4               .00      609.93      292.00      137.77 
         6               .00      474.96      292.00       79.28 
         8               .00      609.95      290.00      138.65 
        10               .00      609.90      320.00      125.62 
        12               .00      474.90      320.00       67.12 
        53               .00      604.92      292.00      135.60 
        55               .00      479.98      292.00       81.46 
        59               .00      609.92      292.00      137.76 
        61               .00      474.98      292.00       79.29 
        65               .00      604.85      320.00      123.44 
        67               .00      479.95      320.00       69.31 
        71               .00      609.85      320.00      125.60 
        73               .00      474.95      320.00       67.15 
       100            318.43      473.60      270.00       88.23 
       104               .00      473.67      294.00       77.86 
       108               .00      473.68      306.00       72.66 
       112             35.52      473.89      308.00       71.88 
       116             97.92      474.26      305.00       73.35 
       120             84.00      474.53      298.00       76.50 
       200            151.92      473.62      274.00       86.50 
       202             91.97      473.59      268.00       89.09 
       204            109.44      473.82      288.00       80.52 
       208            195.02      474.19      292.00       78.95 
       212            126.00      473.82      297.00       76.62 
       216             84.29      473.86      306.00       72.74 
       232            111.79      473.67      306.00       72.66 
       236            122.93      473.70      292.00       78.74 
       300               .00      473.62      314.00       69.17 
       302               .00      473.62      322.00       65.70 
       304             23.04      473.67      325.50       64.21 
       306             23.04      473.61      317.00       67.87 
       308             23.04      473.85      314.00       69.27 
       312             85.44      473.82      321.00       66.22 
       316             23.04      473.64      333.50       60.73 
       318             23.04      473.63      333.00       60.94 
       320             71.52      473.54      328.00       63.07 
       324             71.52      473.54      312.00       70.00 
       328             71.52      473.55      310.00       70.87 
       332               .00      473.56      322.00       65.67 
       352             42.34      473.55      318.00       67.41 
       364             42.38      473.55      317.00       67.84 
       376             23.62      473.61      328.00       63.10 
       378             23.62      473.55      328.00       63.07 
       380             23.62      473.54      326.00       63.94 
       382             23.62      473.54      326.00       63.94 
  
                      MAXIMUM PRESSURES 
         2               .00      609.97      280.00      142.99 
         8               .00      609.95      290.00      138.65 
         4               .00      609.93      292.00      137.77 
        59               .00      609.92      292.00      137.76 
        53               .00      604.92      292.00      135.60 
  
                      MINIMUM PRESSURES 
       316             23.04      473.64      333.50       60.73 
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       318             23.04      473.63      333.00       60.94 
       320             71.52      473.54      328.00       63.07 
       378             23.62      473.55      328.00       63.07 
       376             23.62      473.61      328.00       63.10 
  
 THE NET SYSTEM DEMAND =   2123.62 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1         947.99    
         2        1175.62    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   2123.62 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       316           2000.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00029 
 
 
  
 3Roots - Phase 1 Water System                                                    
 Maximum Day Demands plus Fire Flow                                               
 2000 GPM Fire Flow at Node 316                                                   
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    1239.92       .05       .00       .00      1.98     1.08 
     2      0     8    1635.32       .09       .00       .00      2.61     1.80 
     4      2     4    1239.92       .05       .00       .00      1.98     1.08 
     6      8    10    1635.32       .09       .00       .00      2.61     1.80 
    52      4    53     616.53      5.06       .00       .00     15.74   252.98 
    54      0    55     616.53      5.06       .00       .00     15.74   252.98 
    56     55     6     616.53      5.06       .00       .00     15.74   252.98 
    58      4    59     623.39       .06       .00       .00      2.55     2.98 
    60      0    61     623.39       .06       .00       .00      2.55     2.98 
    62     61     6     623.39       .06       .00       .00      2.55     2.98 
    64     10    65     622.22      5.15       .00       .00     15.89   257.32 
    66      0    67     622.22      5.15       .00       .00     15.89   257.32 
    68     67    12     622.22      5.15       .00       .00     15.89   257.32 
    70     10    71    1013.10       .15       .00       .00      4.14     7.32 
    72      0    73    1013.10       .15       .00       .00      4.14     7.32 
    74     73    12    1013.10       .15       .00       .00      4.14     7.32 
   105    100   104    -211.16      -.03       .00       .00      -.34     -.04 
   109    104   108     251.02       .03       .00       .00       .40      .06 
   113    108   112    -571.91      -.28       .00       .00      -.91     -.26 
   117    116   112    1559.52       .86       .00       .00      2.49     1.65 
   121    120   116    1600.32       .55       .00       .00      2.55     1.73 
   125     12   120    1635.32       .68       .00       .00      2.61     1.80 
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   201    100   200    -294.88      -.17       .00       .00      -.84     -.31 
   202    202   200     -38.32       .00       .00       .00      -.11     -.01 
   205    200   204    -396.50      -.29       .00       .00     -1.12     -.53 
   207      6   208    1239.92      1.27       .00       .00      3.52     4.38 
   209    204   208   -1158.66      -.83       .00       .00     -3.29    -3.86 
   211    204   212     203.16       .10       .00       .00       .58      .15 
   213    212   216     150.66       .06       .00       .00       .43      .09 
   215    216   112     115.54       .01       .00       .00       .33      .05 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    -462.18      -.15       .00       .00     -1.31     -.70 
   253    236   204    -513.40      -.27       .00       .00     -1.46     -.86 
   301    108   300     776.35       .68       .00       .00      2.20     1.84 
   303    300   376     817.00       .68       .00       .00      2.32     2.02 
   304    376   302     985.65       .64       .00       .00      2.80     2.86 
   305    302   304    -225.94      -.53       .00       .00     -1.44    -1.35 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308    -235.54     -1.24       .00       .00     -1.50    -1.46 
   312    112   308    1088.35       .52       .00       .00      3.09     3.44 
   313    308   312     843.22       .66       .00       .00      2.39     2.14 
   317    312   316     807.62     13.69       .00       .00      5.15    14.26 
   321    316   318   -1192.38     -4.84       .00       .00     -7.61   -29.35 
   325    320   324    -135.76      -.07       .00       .00      -.39     -.07 
   329    324   328    -165.56      -.04       .00       .00      -.47     -.11 
   333    328   364     178.00       .06       .00       .00       .50      .12 
   335    320   382     208.01       .17       .00       .00      1.33     1.16 
   337    332   320     102.05       .01       .00       .00       .29      .04 
   341    332   300      40.65       .00       .00       .00       .12      .01 
   357    352   364    -160.34      -.03       .00       .00      -.45     -.10 
   387    332   352    -142.70      -.01       .00       .00      -.40     -.08 
   389    376   378    -178.49      -.37       .00       .00     -1.14     -.87 
   393    302   318    1201.98      7.74       .00       .00      7.67    29.79 
   399    382   378     113.62       .13       .00       .00       .73      .38 
   401    378   380     -74.71      -.04       .00       .00      -.48     -.17 
   403    382   380      84.55       .08       .00       .00       .54      .22 
   405    100   328     373.36       .58       .00       .00      1.06      .47 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.95      280.00      142.98 
         4               .00      609.89      292.00      137.75 
         6               .00      474.88      292.00       79.25 
         8               .00      609.91      290.00      138.63 
        10               .00      609.82      320.00      125.59 
        12               .00      474.71      320.00       67.04 
        53               .00      604.83      292.00      135.56 
        55               .00      479.94      292.00       81.44 
        59               .00      609.83      292.00      137.73 
        61               .00      474.94      292.00       79.27 
        65               .00      604.67      320.00      123.36 
        67               .00      479.85      320.00       69.27 
        71               .00      609.67      320.00      125.53 
        73               .00      474.85      320.00       67.10 
       100            132.68      472.33      270.00       87.68 
       104               .00      472.36      294.00       77.29 
       108               .00      472.33      306.00       72.08 
       112             14.80      472.61      308.00       71.33 
       116             40.80      473.47      305.00       73.00 
       120             35.00      474.02      298.00       76.28 
       200             63.30      472.49      274.00       86.01 
       202             38.32      472.49      268.00       88.61 
       204             45.60      472.78      288.00       80.07 
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       208             81.26      473.61      292.00       78.70 
       212             52.50      472.68      297.00       76.13 
       216             35.12      472.62      306.00       72.20 
       232             46.58      472.32      306.00       72.07 
       236             51.22      472.51      292.00       78.22 
       300               .00      471.65      314.00       68.31 
       302               .00      470.32      322.00       64.27 
       304              9.60      470.86      325.50       62.99 
       306              9.60      470.32      317.00       66.44 
       308              9.60      472.09      314.00       68.51 
       312             35.60      471.43      321.00       65.19 
       316           2000.00      457.74      333.50       53.84 
       318              9.60      462.58      333.00       56.15 
       320             29.80      471.64      328.00       62.24 
       324             29.80      471.71      312.00       69.21 
       328             29.80      471.74      310.00       70.09 
       332               .00      471.65      322.00       64.85 
       352             17.64      471.66      318.00       66.59 
       364             17.66      471.69      317.00       67.03 
       376              9.84      470.97      328.00       61.95 
       378              9.84      471.34      328.00       62.11 
       380              9.84      471.38      326.00       63.00 
       382              9.84      471.47      326.00       63.04 
  
                      MAXIMUM PRESSURES 
         2               .00      609.95      280.00      142.98 
         8               .00      609.91      290.00      138.63 
         4               .00      609.89      292.00      137.75 
        59               .00      609.83      292.00      137.73 
        53               .00      604.83      292.00      135.56 
  
                      MINIMUM PRESSURES 
       316           2000.00      457.74      333.50       53.84 
       318              9.60      462.58      333.00       56.15 
       376              9.84      470.97      328.00       61.95 
       378              9.84      471.34      328.00       62.11 
       320             29.80      471.64      328.00       62.24 
  
 THE NET SYSTEM DEMAND =   2875.24 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        1239.92    
         2        1635.32    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   2875.24 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       324           1500.00 
       328           1500.00 
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 THE RESULTS ARE OBTAINED AFTER  5 TRIALS WITH AN ACCURACY =  .00019 
  
 
 3Roots - Phase 1 Water System                                                    
 Maximum Day Demands plus Fire Flow                                               
 3000 GPM Fire Flow split between Nodes 324 and 328                               
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    1694.08       .10       .00       .00      2.70     1.92 
     2      0     8    2131.16       .15       .00       .00      3.40     2.94 
     4      2     4    1694.08       .10       .00       .00      2.70     1.92 
     6      8    10    2131.16       .15       .00       .00      3.40     2.94 
    52      4    53     623.25      5.16       .00       .00     15.91   258.11 
    54      0    55     623.25      5.16       .00       .00     15.91   258.11 
    56     55     6     623.25      5.16       .00       .00     15.91   258.11 
    58      4    59    1070.83       .16       .00       .00      4.37     8.11 
    60      0    61    1070.83       .16       .00       .00      4.37     8.11 
    62     61     6    1070.83       .16       .00       .00      4.37     8.11 
    64     10    65     632.34      5.30       .00       .00     16.14   265.12 
    66      0    67     632.34      5.30       .00       .00     16.14   265.12 
    68     67    12     632.34      5.30       .00       .00     16.14   265.12 
    70     10    71    1498.82       .30       .00       .00      6.12    15.12 
    72      0    73    1498.82       .30       .00       .00      6.12    15.12 
    74     73    12    1498.82       .30       .00       .00      6.12    15.12 
   105    100   104    -784.24      -.34       .00       .00     -1.25     -.46 
   109    104   108      58.88       .00       .00       .00       .09      .00 
   113    108   112   -1287.29     -1.27       .00       .00     -2.05    -1.16 
   117    116   112    2055.36      1.43       .00       .00      3.28     2.75 
   121    120   116    2096.16       .91       .00       .00      3.34     2.85 
   125     12   120    2131.16      1.12       .00       .00      3.40     2.94 
   201    100   200    -628.14      -.67       .00       .00     -1.78    -1.24 
   202    202   200     -38.32       .00       .00       .00      -.11     -.01 
   205    200   204    -729.76      -.89       .00       .00     -2.07    -1.64 
   207      6   208    1694.08      2.26       .00       .00      4.81     7.81 
   209    204   208   -1612.82     -1.53       .00       .00     -4.57    -7.13 
   211    204   212     -56.88      -.01       .00       .00      -.16     -.01 
   213    212   216    -109.38      -.03       .00       .00      -.31     -.05 
   215    216   112    -144.50      -.01       .00       .00      -.41     -.08 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    -843.12      -.45       .00       .00     -2.39    -2.14 
   253    236   204    -894.34      -.77       .00       .00     -2.54    -2.39 
   301    108   300    1299.59      1.77       .00       .00      3.69     4.78 
   303    300   376    -114.19      -.02       .00       .00      -.32     -.05 
   304    376   302    -525.17      -.20       .00       .00     -1.49     -.89 
   305    302   304    -282.32      -.80       .00       .00     -1.80    -2.04 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308    -291.92     -1.84       .00       .00     -1.86    -2.17 
   312    112   308     608.77       .18       .00       .00      1.73     1.17 
   313    308   312     307.25       .10       .00       .00       .87      .33 
   317    312   316     271.65      1.82       .00       .00      1.73     1.90 
   321    316   318     262.05       .29       .00       .00      1.67     1.77 
   325    320   324     862.32      2.17       .00       .00      2.45     2.24 
   329    324   328    -637.68      -.47       .00       .00     -1.81    -1.28 
   333    328   364    -857.98     -1.04       .00       .00     -2.43    -2.21 
   335    320   382    -371.62      -.49       .00       .00     -2.37    -3.39 
   337    332   320     520.49       .30       .00       .00      1.48      .88 
   341    332   300   -1413.78     -2.29       .00       .00     -4.01    -5.58 
   357    352   364     875.64       .68       .00       .00      2.48     2.30 
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   387    332   352     893.28       .27       .00       .00      2.53     2.39 
   389    376   378     401.14      1.66       .00       .00      2.56     3.90 
   393    302   318    -252.45      -.43       .00       .00     -1.61    -1.66 
   399    382   378    -225.32      -.46       .00       .00     -1.44    -1.34 
   401    378   380     165.99       .19       .00       .00      1.06      .76 
   403    382   380    -156.15      -.26       .00       .00     -1.00     -.68 
   405    100   328    1279.70      5.71       .00       .00      3.63     4.64 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.90      280.00      142.96 
         4               .00      609.81      292.00      137.72 
         6               .00      474.68      292.00       79.16 
         8               .00      609.85      290.00      138.60 
        10               .00      609.71      320.00      125.54 
        12               .00      474.40      320.00       66.90 
        53               .00      604.65      292.00      135.48 
        55               .00      479.84      292.00       81.40 
        59               .00      609.65      292.00      137.65 
        61               .00      474.84      292.00       79.23 
        65               .00      604.40      320.00      123.24 
        67               .00      479.70      320.00       69.20 
        71               .00      609.40      320.00      125.41 
        73               .00      474.70      320.00       67.04 
       100            132.68      469.32      270.00       86.37 
       104               .00      469.66      294.00       76.12 
       108               .00      469.66      306.00       70.92 
       112             14.80      470.93      308.00       70.60 
       116             40.80      472.36      305.00       72.52 
       120             35.00      473.28      298.00       75.95 
       200             63.30      469.99      274.00       84.93 
       202             38.32      469.99      268.00       87.53 
       204             45.60      470.88      288.00       79.25 
       208             81.26      472.41      292.00       78.18 
       212             52.50      470.89      297.00       75.35 
       216             35.12      470.92      306.00       71.47 
       232             46.58      469.66      306.00       70.92 
       236             51.22      470.11      292.00       77.18 
       300               .00      467.89      314.00       66.69 
       302               .00      468.11      322.00       63.32 
       304              9.60      468.92      325.50       62.15 
       306              9.60      468.11      317.00       65.48 
       308              9.60      470.76      314.00       67.93 
       312             35.60      470.66      321.00       64.85 
       316              9.60      468.83      333.50       58.65 
       318              9.60      468.54      333.00       58.73 
       320             29.80      465.31      328.00       59.50 
       324           1500.00      463.14      312.00       65.49 
       328           1500.00      463.61      310.00       66.56 
       332               .00      465.60      322.00       62.23 
       352             17.64      465.33      318.00       63.84 
       364             17.66      464.65      317.00       63.98 
       376              9.84      467.91      328.00       60.63 
       378              9.84      466.25      328.00       59.91 
       380              9.84      466.06      326.00       60.69 
       382              9.84      465.80      326.00       60.58 
  
                      MAXIMUM PRESSURES 
         2               .00      609.90      280.00      142.96 
         8               .00      609.85      290.00      138.60 
         4               .00      609.81      292.00      137.72 
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        59               .00      609.65      292.00      137.65 
        53               .00      604.65      292.00      135.48 
  
                      MINIMUM PRESSURES 
       316              9.60      468.83      333.50       58.65 
       318              9.60      468.54      333.00       58.73 
       320             29.80      465.31      328.00       59.50 
       378              9.84      466.25      328.00       59.91 
       382              9.84      465.80      326.00       60.58 
  
 THE NET SYSTEM DEMAND =   3825.24 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        1694.08    
         2        2131.16    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   3825.24 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       316           2000.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
    312    112  308      150.0    12.0      120.0         .00          .00 
 LINE  312 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00419 
  
 
 3Roots - Phase 1 Water System                                                    
 2000 GPM Fire Flow at Node 316                                                   
 Source out of Service - Pipe 312 Closed                                          
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    1299.61       .06       .00       .00      2.07     1.18 
     2      0     8    1575.63       .08       .00       .00      2.51     1.68 
     4      2     4    1299.61       .06       .00       .00      2.07     1.18 
     6      8    10    1575.63       .08       .00       .00      2.51     1.68 
    52      4    53     617.24      5.07       .00       .00     15.76   253.52 
    54      0    55     617.24      5.07       .00       .00     15.76   253.52 
    56     55     6     617.24      5.07       .00       .00     15.76   253.52 
    58      4    59     682.36       .07       .00       .00      2.79     3.52 
    60      0    61     682.36       .07       .00       .00      2.79     3.52 
    62     61     6     682.36       .07       .00       .00      2.79     3.52 
    64     10    65     621.22      5.13       .00       .00     15.86   256.56 
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    66      0    67     621.22      5.13       .00       .00     15.86   256.56 
    68     67    12     621.22      5.13       .00       .00     15.86   256.56 
    70     10    71     954.41       .13       .00       .00      3.90     6.56 
    72      0    73     954.41       .13       .00       .00      3.90     6.56 
    74     73    12     954.41       .13       .00       .00      3.90     6.56 
   105    100   104    -367.77      -.08       .00       .00      -.59     -.11 
   109    104   108     341.77       .05       .00       .00       .55      .10 
   113    108   112   -1231.18     -1.17       .00       .00     -1.96    -1.06 
   117    116   112    1499.83       .80       .00       .00      2.39     1.53 
   121    120   116    1540.63       .52       .00       .00      2.46     1.61 
   125     12   120    1575.63       .64       .00       .00      2.51     1.68 
   201    100   200    -476.60      -.40       .00       .00     -1.35     -.75 
   202    202   200     -38.32       .00       .00       .00      -.11     -.01 
   205    200   204    -578.22      -.58       .00       .00     -1.64    -1.07 
   207      6   208    1299.61      1.39       .00       .00      3.69     4.78 
   209    204   208   -1218.35      -.91       .00       .00     -3.46    -4.24 
   211    204   212    -166.24      -.07       .00       .00      -.47     -.11 
   213    212   216    -218.74      -.11       .00       .00      -.62     -.18 
   215    216   112    -253.86      -.04       .00       .00      -.72     -.23 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    -709.54      -.33       .00       .00     -2.01    -1.56 
   253    236   204    -760.76      -.57       .00       .00     -2.16    -1.77 
   301    108   300    1526.37      2.38       .00       .00      4.33     6.44 
   303    300   376    1697.58      2.63       .00       .00      4.82     7.84 
   304    376   302    2074.00      2.56       .00       .00      5.88    11.36 
   305    302   304     615.07      3.40       .00       .00      3.93     8.61 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308     605.47      7.11       .00       .00      3.86     8.37 
 LINE  312 IS CLOSED 
   313    308   312     595.87       .35       .00       .00      1.69     1.13 
   317    312   316     560.27      6.96       .00       .00      3.58     7.25 
   321    316   318   -1439.73     -6.87       .00       .00     -9.19   -41.61 
   325    320   324    -287.01      -.28       .00       .00      -.81     -.29 
   329    324   328    -316.81      -.13       .00       .00      -.90     -.35 
   333    328   364     365.08       .21       .00       .00      1.04      .46 
   335    320   382     415.78       .60       .00       .00      2.65     4.17 
   337    332   320     158.57       .03       .00       .00       .45      .10 
   341    332   300     171.21       .05       .00       .00       .49      .11 
   357    352   364    -347.42      -.12       .00       .00      -.99     -.42 
   387    332   352    -329.78      -.04       .00       .00      -.94     -.38 
   389    376   378    -386.26     -1.55       .00       .00     -2.47    -3.64 
   393    302   318    1449.33     10.95       .00       .00      9.25    42.13 
   399    382   378     235.04       .49       .00       .00      1.50     1.45 
   401    378   380    -161.06      -.18       .00       .00     -1.03     -.72 
   403    382   380     170.90       .31       .00       .00      1.09      .80 
   405    100   328     711.69      1.93       .00       .00      2.02     1.57 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.94      280.00      142.97 
         4               .00      609.88      292.00      137.75 
         6               .00      474.86      292.00       79.24 
         8               .00      609.92      290.00      138.63 
        10               .00      609.83      320.00      125.59 
        12               .00      474.74      320.00       67.05 
        53               .00      604.81      292.00      135.55 
        55               .00      479.93      292.00       81.44 
        59               .00      609.81      292.00      137.72 
        61               .00      474.93      292.00       79.27 
        65               .00      604.70      320.00      123.37 
        67               .00      479.87      320.00       69.28 
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        71               .00      609.70      320.00      125.54 
        73               .00      474.87      320.00       67.11 
       100            132.68      471.58      270.00       87.35 
       104               .00      471.67      294.00       76.99 
       108               .00      471.61      306.00       71.77 
       112             14.80      472.78      308.00       71.41 
       116             40.80      473.58      305.00       73.05 
       120             35.00      474.10      298.00       76.31 
       200             63.30      471.99      274.00       85.79 
       202             38.32      471.98      268.00       88.39 
       204             45.60      472.56      288.00       79.98 
       208             81.26      473.47      292.00       78.64 
       212             52.50      472.63      297.00       76.11 
       216             35.12      472.74      306.00       72.26 
       232             46.58      471.61      306.00       71.76 
       236             51.22      471.99      292.00       78.00 
       300               .00      469.23      314.00       67.27 
       302               .00      464.05      322.00       61.56 
       304              9.60      460.65      325.50       58.56 
       306              9.60      464.05      317.00       63.72 
       308              9.60      453.54      314.00       60.47 
       312             35.60      453.19      321.00       57.28 
       316           2000.00      446.23      333.50       48.85 
       318              9.60      453.10      333.00       52.04 
       320             29.80      469.24      328.00       61.21 
       324             29.80      469.53      312.00       68.26 
       328             29.80      469.66      310.00       69.18 
       332               .00      469.28      322.00       63.82 
       352             17.64      469.32      318.00       65.57 
       364             17.66      469.44      317.00       66.06 
       376              9.84      466.61      328.00       60.06 
       378              9.84      468.15      328.00       60.73 
       380              9.84      468.34      326.00       61.68 
       382              9.84      468.64      326.00       61.81 
  
                      MAXIMUM PRESSURES 
         2               .00      609.94      280.00      142.97 
         8               .00      609.92      290.00      138.63 
         4               .00      609.88      292.00      137.75 
        59               .00      609.81      292.00      137.72 
        53               .00      604.81      292.00      135.55 
  
                      MINIMUM PRESSURES 
       316           2000.00      446.23      333.50       48.85 
       318              9.60      453.10      333.00       52.04 
       312             35.60      453.19      321.00       57.28 
       304              9.60      460.65      325.50       58.56 
       376              9.84      466.61      328.00       60.06 
  
 THE NET SYSTEM DEMAND =   2875.24 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        1299.61    
         2        1575.63    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   2875.24 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
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 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       120           3000.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
    312    112  308      150.0    12.0      120.0         .00          .00 
    125     12  120      380.0    16.0      120.0         .00          .00 
 LINE  125 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00021 
  
 
 3Roots - Phase 1 Water System                                                    
 3000 GPM Fire Flow at Node 120                                                   
 Source out of Service - Pipe 125 Closed                                          
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    3849.84       .44       .00       .00      6.14     8.80 
     2      0     8        .00       .00       .00       .00       .00      .00 
     4      2     4    3849.84       .44       .00       .00      6.14     8.80 
     6      8    10        .00       .00       .00       .00       .00      .00 
    52      4    53     688.34      6.20       .00       .00     17.57   310.25 
    54      0    55     688.34      6.20       .00       .00     17.57   310.25 
    56     55     6     688.34      6.20       .00       .00     17.57   310.25 
    58      4    59    3161.50      1.20       .00       .00     12.91    60.25 
    60      0    61    3161.50      1.20       .00       .00     12.91    60.25 
    62     61     6    3161.50      1.20       .00       .00     12.91    60.25 
    64     10    65        .00       .00       .00       .00       .00      .00 
    66      0    67        .00       .00       .00       .00       .00      .00 
    68     67    12        .00       .00       .00       .00       .00      .00 
    70     10    71        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER  72 IS CLOSED 
    74     73    12        .00       .00       .00       .00       .00      .00 
   105    100   104     312.26       .06       .00       .00       .50      .08 
   109    104   108    1732.03      1.10       .00       .00      2.76     2.00 
   113    108   112    1565.95      1.83       .00       .00      2.50     1.66 
   117    116   112   -3040.80     -2.95       .00       .00     -4.85    -5.68 
   121    120   116   -3000.00     -1.77       .00       .00     -4.79    -5.54 
 LINE  125 IS CLOSED 
   201    100   200    -925.22     -1.38       .00       .00     -2.62    -2.55 
   202    202   200     -38.32       .00       .00       .00      -.11     -.01 
   205    200   204   -1026.84     -1.67       .00       .00     -2.91    -3.09 
   207      6   208    3849.84     10.35       .00       .00     10.92    35.71 
   209    204   208   -3768.58     -7.38       .00       .00    -10.69   -34.32 
   211    204   212    1225.15      2.91       .00       .00      3.48     4.28 
   213    212   216    1172.65      2.49       .00       .00      3.33     3.95 
   215    216   112    1137.54       .63       .00       .00      3.23     3.73 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236   -1419.76     -1.18       .00       .00     -4.03    -5.63 
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   253    236   204   -1470.98     -1.92       .00       .00     -4.17    -6.01 
   301    108   300     119.50       .02       .00       .00       .34      .06 
   303    300   376     351.14       .14       .00       .00      1.00      .42 
   304    376   302     435.71       .14       .00       .00      1.24      .63 
   305    302   304     216.07       .49       .00       .00      1.38     1.24 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308     206.47       .97       .00       .00      1.32     1.14 
   312    112   308    -352.11      -.06       .00       .00     -1.00     -.43 
   313    308   312    -155.24      -.03       .00       .00      -.44     -.09 
   317    312   316    -190.84      -.95       .00       .00     -1.22     -.99 
   321    316   318    -200.44      -.18       .00       .00     -1.28    -1.08 
   325    320   324    -176.91      -.12       .00       .00      -.50     -.12 
   329    324   328    -206.71      -.06       .00       .00      -.59     -.16 
   333    328   364     243.77       .10       .00       .00       .69      .22 
   335    320   382     123.94       .06       .00       .00       .79      .44 
   337    332   320     -23.17       .00       .00       .00      -.07      .00 
   341    332   300     231.64       .08       .00       .00       .66      .20 
   357    352   364    -226.11      -.06       .00       .00      -.64     -.19 
   387    332   352    -208.47      -.02       .00       .00      -.59     -.16 
   389    376   378     -94.42      -.11       .00       .00      -.60     -.27 
   393    302   318     210.04       .31       .00       .00      1.34     1.18 
   399    382   378      64.53       .05       .00       .00       .41      .13 
   401    378   380     -39.73      -.01       .00       .00      -.25     -.05 
   403    382   380      49.57       .03       .00       .00       .32      .08 
   405    100   328     480.28       .93       .00       .00      1.36      .76 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.56      280.00      142.81 
         4               .00      609.12      292.00      137.42 
         6               .00      472.59      292.00       78.26 
         8               .00      610.00      290.00      138.67 
        10               .00      610.00      320.00      125.67 
        12               .00      485.00      320.00       71.50 
        53               .00      602.92      292.00      134.73 
        55               .00      478.80      292.00       80.94 
        59               .00      607.92      292.00      136.90 
        61               .00      473.80      292.00       78.78 
        65               .00      610.00      320.00      125.67 
        67               .00      485.00      320.00       71.50 
        71               .00      610.00      320.00      125.67 
        73               .00      485.00      320.00       71.50 
       100            132.68      451.81      270.00       78.79 
       104               .00      451.75      294.00       68.36 
       108               .00      450.65      306.00       62.68 
       112             14.80      448.82      308.00       61.02 
       116             40.80      445.86      305.00       61.04 
       120           3000.00      444.09      298.00       63.31 
       200             63.30      453.19      274.00       77.65 
       202             38.32      453.18      268.00       80.25 
       204             45.60      454.86      288.00       72.30 
       208             81.26      462.24      292.00       73.77 
       212             52.50      451.94      297.00       67.14 
       216             35.12      449.45      306.00       62.16 
       232             46.58      450.65      306.00       62.68 
       236             51.22      452.93      292.00       69.74 
       300               .00      450.63      314.00       59.21 
       302               .00      450.34      322.00       55.62 
       304              9.60      449.85      325.50       53.89 
       306              9.60      450.34      317.00       57.78 
       308              9.60      448.88      314.00       58.45 
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       312             35.60      448.91      321.00       55.43 
       316              9.60      449.86      333.50       50.42 
       318              9.60      450.04      333.00       50.72 
       320             29.80      450.71      328.00       53.17 
       324             29.80      450.82      312.00       60.16 
       328             29.80      450.88      310.00       61.05 
       332               .00      450.71      322.00       55.77 
       352             17.64      450.73      318.00       57.51 
       364             17.66      450.78      317.00       57.97 
       376              9.84      450.49      328.00       53.08 
       378              9.84      450.60      328.00       53.13 
       380              9.84      450.61      326.00       54.00 
       382              9.84      450.64      326.00       54.01 
  
                      MAXIMUM PRESSURES 
         2               .00      609.56      280.00      142.81 
         8               .00      610.00      290.00      138.67 
         4               .00      609.12      292.00      137.42 
        59               .00      607.92      292.00      136.90 
        53               .00      602.92      292.00      134.73 
  
                      MINIMUM PRESSURES 
       316              9.60      449.86      333.50       50.42 
       318              9.60      450.04      333.00       50.72 
       376              9.84      450.49      328.00       53.08 
       378              9.84      450.60      328.00       53.13 
       320             29.80      450.71      328.00       53.17 
  
 THE NET SYSTEM DEMAND =   3849.84 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        3849.84    
         2            .00    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   3849.84 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       324           1500.00 
       328           1500.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
    125     12  120      380.0    16.0      120.0         .00          .00 
    301    108  300      370.0    12.0      120.0         .00          .00 
 LINE  301 IS CLOSED 
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 THE RESULTS ARE OBTAINED AFTER  6 TRIALS WITH AN ACCURACY =  .00025 
  
 
 3Roots - Phase 1 Water System                                                    
 3000 GPM Fire Flow split between Nodes 324 and 328                               
 Source out of Service - Pipe 301 Closed                                          
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2    1685.82       .10       .00       .00      2.69     1.91 
     2      0     8    2139.42       .15       .00       .00      3.41     2.96 
     4      2     4    1685.82       .10       .00       .00      2.69     1.91 
     6      8    10    2139.42       .15       .00       .00      3.41     2.96 
    52      4    53     623.11      5.16       .00       .00     15.91   258.00 
    54      0    55     623.11      5.16       .00       .00     15.91   258.00 
    56     55     6     623.11      5.16       .00       .00     15.91   258.00 
    58      4    59    1062.72       .16       .00       .00      4.34     8.00 
    60      0    61    1062.72       .16       .00       .00      4.34     8.00 
    62     61     6    1062.72       .16       .00       .00      4.34     8.00 
    64     10    65     632.53      5.31       .00       .00     16.15   265.27 
    66      0    67     632.53      5.31       .00       .00     16.15   265.27 
    68     67    12     632.53      5.31       .00       .00     16.15   265.27 
    70     10    71    1506.89       .31       .00       .00      6.16    15.27 
    72      0    73    1506.89       .31       .00       .00      6.16    15.27 
    74     73    12    1506.89       .31       .00       .00      6.16    15.27 
   105    100   104   -1405.59     -1.01       .00       .00     -2.24    -1.36 
   109    104   108    -751.10      -.23       .00       .00     -1.20     -.43 
   113    108   112    -797.68      -.52       .00       .00     -1.27     -.48 
   117    116   112    2063.62      1.44       .00       .00      3.29     2.77 
   121    120   116    2104.42       .92       .00       .00      3.36     2.87 
   125     12   120    2139.42      1.13       .00       .00      3.41     2.96 
   201    100   200    -679.69      -.78       .00       .00     -1.93    -1.44 
   202    202   200     -38.32       .00       .00       .00      -.11     -.01 
   205    200   204    -781.31     -1.01       .00       .00     -2.22    -1.86 
   207      6   208    1685.82      2.24       .00       .00      4.78     7.74 
   209    204   208   -1604.56     -1.52       .00       .00     -4.55    -7.06 
   211    204   212      71.95       .02       .00       .00       .20      .02 
   213    212   216      19.45       .00       .00       .00       .06      .00 
   215    216   112     -15.67       .00       .00       .00      -.04      .00 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    -654.48      -.28       .00       .00     -1.86    -1.34 
   253    236   204    -705.70      -.49       .00       .00     -2.00    -1.54 
 LINE  301 IS CLOSED 
   303    300   376    -823.01      -.69       .00       .00     -2.33    -2.05 
   304    376   302   -1151.86      -.86       .00       .00     -3.27    -3.82 
   305    302   304    -607.23     -3.32       .00       .00     -3.88    -8.41 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308    -616.83     -7.36       .00       .00     -3.94    -8.66 
   312    112   308    1235.46       .65       .00       .00      3.50     4.35 
   313    308   312     609.03       .36       .00       .00      1.73     1.17 
   317    312   316     573.43      7.26       .00       .00      3.66     7.56 
   321    316   318     563.83      1.21       .00       .00      3.60     7.33 
   325    320   324     630.86      1.22       .00       .00      1.79     1.25 
   329    324   328    -869.14      -.84       .00       .00     -2.47    -2.27 
   333    328   364    -416.54      -.27       .00       .00     -1.18     -.58 
   335    320   382    -289.49      -.31       .00       .00     -1.85    -2.13 
   337    332   320     371.17       .16       .00       .00      1.05      .47 
   341    332   300    -823.01      -.84       .00       .00     -2.33    -2.05 
   357    352   364     434.20       .19       .00       .00      1.23      .63 
   387    332   352     451.84       .08       .00       .00      1.28      .68 
   389    376   378     319.01      1.09       .00       .00      2.04     2.55 
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   393    302   318    -554.23     -1.85       .00       .00     -3.54    -7.10 
   399    382   378    -177.32      -.29       .00       .00     -1.13     -.86 
   401    378   380     131.86       .13       .00       .00       .84      .50 
   403    382   380    -122.02      -.17       .00       .00      -.78     -.43 
   405    100   328    1952.60     12.49       .00       .00      5.54    10.16 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      609.90      280.00      142.96 
         4               .00      609.81      292.00      137.72 
         6               .00      474.68      292.00       79.16 
         8               .00      609.85      290.00      138.60 
        10               .00      609.70      320.00      125.54 
        12               .00      474.39      320.00       66.90 
        53               .00      604.65      292.00      135.48 
        55               .00      479.84      292.00       81.40 
        59               .00      609.65      292.00      137.65 
        61               .00      474.84      292.00       79.23 
        65               .00      604.40      320.00      123.24 
        67               .00      479.69      320.00       69.20 
        71               .00      609.40      320.00      125.41 
        73               .00      474.69      320.00       67.03 
       100            132.68      469.14      270.00       86.29 
       104               .00      470.14      294.00       76.33 
       108               .00      470.38      306.00       71.23 
       112             14.80      470.90      308.00       70.59 
       116             40.80      472.34      305.00       72.52 
       120             35.00      473.26      298.00       75.95 
       200             63.30      469.91      274.00       84.90 
       202             38.32      469.91      268.00       87.49 
       204             45.60      470.92      288.00       79.26 
       208             81.26      472.44      292.00       78.19 
       212             52.50      470.90      297.00       75.36 
       216             35.12      470.90      306.00       71.46 
       232             46.58      470.37      306.00       71.23 
       236             51.22      470.42      292.00       77.32 
       300               .00      458.02      314.00       62.41 
       302               .00      459.57      322.00       59.61 
       304              9.60      462.89      325.50       59.54 
       306              9.60      459.57      317.00       61.78 
       308              9.60      470.25      314.00       67.71 
       312             35.60      469.89      321.00       64.52 
       316              9.60      462.62      333.50       55.95 
       318              9.60      461.41      333.00       55.65 
       320             29.80      457.02      328.00       55.91 
       324           1500.00      455.80      312.00       62.32 
       328           1500.00      456.64      310.00       63.55 
       332               .00      457.18      322.00       58.58 
       352             17.64      457.10      318.00       60.28 
       364             17.66      456.92      317.00       60.63 
       376              9.84      458.71      328.00       56.64 
       378              9.84      457.62      328.00       56.17 
       380              9.84      457.50      326.00       56.98 
       382              9.84      457.33      326.00       56.91 
  
                      MAXIMUM PRESSURES 
         2               .00      609.90      280.00      142.96 
         8               .00      609.85      290.00      138.60 
         4               .00      609.81      292.00      137.72 
        59               .00      609.65      292.00      137.65 
        53               .00      604.65      292.00      135.48 
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                      MINIMUM PRESSURES 
       318              9.60      461.41      333.00       55.65 
       320             29.80      457.02      328.00       55.91 
       316              9.60      462.62      333.50       55.95 
       378              9.84      457.62      328.00       56.17 
       376              9.84      458.71      328.00       56.64 
  
 THE NET SYSTEM DEMAND =   3825.24 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1        1685.82    
         2        2139.42    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   3825.24 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       212           1500.00 
       204           1500.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
    301    108  300      370.0    12.0      120.0         .00          .00 
    209    204  208      215.0    12.0      120.0         .00          .00 
 LINE  209 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  5 TRIALS WITH AN ACCURACY =  .00280 
 
  
 3Roots - Phase 1 Water System                                                    
 3000 GPM Fire Flow split between Node 204 and 212                                
 Source out of Service - Pipe 209 Closed                                          
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     1      0     2      81.26       .00       .00       .00       .13      .01 
     2      0     8    3705.48       .41       .00       .00      5.91     8.20 
     4      2     4      81.26       .00       .00       .00       .13      .01 
     6      8    10    3705.48       .41       .00       .00      5.91     8.20 
    52      4    53      81.26       .12       .00       .00      2.07     5.93 
    54      0    55      81.26       .12       .00       .00      2.07     5.93 
    56     55     6      81.26       .12       .00       .00      2.07     5.93 
    58      4    59        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER  60 IS CLOSED 
    62     61     6        .00       .00       .00       .00       .00      .00 
    64     10    65     682.57      6.11       .00       .00     17.43   305.45 
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    66      0    67     682.57      6.11       .00       .00     17.43   305.45 
    68     67    12     682.57      6.11       .00       .00     17.43   305.45 
    70     10    71    3022.91      1.11       .00       .00     12.35    55.45 
    72      0    73    3022.91      1.11       .00       .00     12.35    55.45 
    74     73    12    3022.91      1.11       .00       .00     12.35    55.45 
   105    100   104    -468.92      -.13       .00       .00      -.75     -.18 
   109    104   108   -1505.80      -.85       .00       .00     -2.40    -1.55 
   113    108   112   -1669.97     -2.06       .00       .00     -2.66    -1.87 
   117    116   112    3629.68      4.10       .00       .00      5.79     7.89 
   121    120   116    3670.48      2.58       .00       .00      5.86     8.05 
   125     12   120    3705.48      3.11       .00       .00      5.91     8.20 
   201    100   200     702.69       .83       .00       .00      1.99     1.53 
   202    202   200     -38.32       .00       .00       .00      -.11     -.01 
   205    200   204     601.07       .62       .00       .00      1.71     1.15 
   207      6   208      81.26       .01       .00       .00       .23      .03 
 LINE  209 IS CLOSED 
   211    204   212      86.74       .02       .00       .00       .25      .03 
   213    212   216   -1413.26     -3.52       .00       .00     -4.01    -5.58 
   215    216   112   -1448.38      -.99       .00       .00     -4.11    -5.84 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    1036.88       .66       .00       .00      2.94     3.15 
   253    236   204     985.66       .92       .00       .00      2.80     2.86 
   301    108   300     117.60       .02       .00       .00       .33      .06 
   303    300   376    -269.54      -.09       .00       .00      -.76     -.26 
   304    376   302    -412.92      -.13       .00       .00     -1.17     -.57 
   305    302   304    -224.14      -.52       .00       .00     -1.43    -1.33 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308    -233.74     -1.22       .00       .00     -1.49    -1.44 
   312    112   308     496.52       .12       .00       .00      1.41      .80 
   313    308   312     253.19       .07       .00       .00       .72      .23 
   317    312   316     217.59      1.21       .00       .00      1.39     1.26 
   321    316   318     207.99       .19       .00       .00      1.33     1.16 
   325    320   324     192.41       .13       .00       .00       .55      .14 
   329    324   328     162.61       .04       .00       .00       .46      .10 
   333    328   364    -233.65      -.09       .00       .00      -.66     -.20 
   335    320   382    -104.02      -.05       .00       .00      -.66     -.32 
   337    332   320     118.19       .02       .00       .00       .34      .06 
   341    332   300    -387.14      -.21       .00       .00     -1.10     -.51 
   357    352   364     251.31       .07       .00       .00       .71      .23 
   387    332   352     268.95       .03       .00       .00       .76      .26 
   389    376   378     133.54       .22       .00       .00       .85      .51 
   393    302   318    -198.39      -.28       .00       .00     -1.27    -1.06 
   399    382   378     -68.97      -.05       .00       .00      -.44     -.15 
   401    378   380      54.73       .02       .00       .00       .35      .10 
   403    382   380     -44.89      -.03       .00       .00      -.29     -.07 
   405    100   328    -366.46      -.56       .00       .00     -1.04     -.46 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         2               .00      610.00      280.00      143.00 
         4               .00      610.00      292.00      137.80 
         6               .00      484.76      292.00       83.53 
         8               .00      609.59      290.00      138.49 
        10               .00      609.18      320.00      125.31 
        12               .00      472.78      320.00       66.21 
        53               .00      609.88      292.00      137.75 
        55               .00      484.88      292.00       83.58 
        59               .00      610.00      292.00      137.80 
        61               .00      484.76      292.00       83.53 
        65               .00      603.07      320.00      122.66 
        67               .00      478.89      320.00       68.85 
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        71               .00      608.07      320.00      124.83 
        73               .00      473.89      320.00       66.69 
       100            132.68      459.95      270.00       82.31 
       104               .00      460.08      294.00       71.97 
       108               .00      460.93      306.00       67.14 
       112             14.80      462.99      308.00       67.16 
       116             40.80      467.09      305.00       70.24 
       120             35.00      469.67      298.00       74.39 
       200             63.30      459.12      274.00       80.22 
       202             38.32      459.12      268.00       82.82 
       204           1500.00      458.50      288.00       73.88 
       208             81.26      484.75      292.00       83.53 
       212           1500.00      458.48      297.00       69.98 
       216             35.12      462.00      306.00       67.60 
       232             46.58      460.93      306.00       67.13 
       236             51.22      459.42      292.00       72.55 
       300               .00      460.91      314.00       63.66 
       302               .00      461.12      322.00       60.29 
       304              9.60      461.65      325.50       59.00 
       306              9.60      461.12      317.00       62.45 
       308              9.60      462.87      314.00       64.51 
       312             35.60      462.80      321.00       61.45 
       316              9.60      461.59      333.50       55.51 
       318              9.60      461.40      333.00       55.64 
       320             29.80      460.68      328.00       57.50 
       324             29.80      460.55      312.00       64.37 
       328             29.80      460.51      310.00       65.22 
       332               .00      460.70      322.00       60.10 
       352             17.64      460.67      318.00       61.82 
       364             17.66      460.60      317.00       62.23 
       376              9.84      461.00      328.00       57.63 
       378              9.84      460.78      328.00       57.54 
       380              9.84      460.75      326.00       58.39 
       382              9.84      460.73      326.00       58.38 
  
                      MAXIMUM PRESSURES 
         2               .00      610.00      280.00      143.00 
         8               .00      609.59      290.00      138.49 
         4               .00      610.00      292.00      137.80 
        59               .00      610.00      292.00      137.80 
        53               .00      609.88      292.00      137.75 
  
                      MINIMUM PRESSURES 
       316              9.60      461.59      333.50       55.51 
       318              9.60      461.40      333.00       55.64 
       320             29.80      460.68      328.00       57.50 
       378              9.84      460.78      328.00       57.54 
       376              9.84      461.00      328.00       57.63 
  
 THE NET SYSTEM DEMAND =   3786.74 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         1          81.26    
         2        3705.48    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   3786.74 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 





Project:  3Roots Phase 2                     Velocity Check

Date: 12/20/2018

Job Number: 537-012

Scenario:  All Pipes Open - Average Day Demands

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

2 16 346.49 0.55

3 16 346.03 0.55

6 16 346.49 0.55

8 16 346.03 0.55

10 16 32.97 0.05

11 16 -42.82 -0.07

12 16 72.81 0.12

13 20 -121.66 -0.12

14 12 -39.08 -0.11

15 18 221.43 0.28

27 12 41.58 0.12

29 18 323.7 0.41

33 12 22.33 0.06

37 18 346.03 0.44

64 4 346.49 8.85

66 4 - PRV 346.49 8.85

68 4 346.49 8.85

70 10 0 0

72 10 - PRV CLOSED CLOSED

74 10 0 0

76 4 346.03 8.83

78 4 - PRV 346.03 8.83

80 4 346.03 8.83

82 10 0 0

84 10 - PRV CLOSED CLOSED

86 10 0 0

101 16 72.81 0.12

105 16 -35.63 -0.06

109 16 -80.65 -0.13

113 16 -143.32 -0.23

117 16 308.59 0.49

121 16 328.99 0.52

125 16 346.49 0.55

201 12 23.75 0.07

202 12 3.96 0.01

203 12 -23.12 -0.07

205 12 -3.94 -0.01

209 12 40.63 0.12

211 12 -47.96 -0.14

213 12 -74.21 -0.21

215 12 -91.77 -0.26

241 12 23.29 0.07

249 12 45.02 0.13

253 12 19.41 0.06

301 12 39.39 0.11

303 12 -3.95 -0.01

304 12 -24.29 -0.07

305 8 -17.81 -0.11

307 8 4.8 0.03

309 8 -22.61 -0.14

312 12 66.09 0.19

313 12 38.68 0.11

317 8 20.88 0.13

321 8 16.08 0.1

325 12 5.86 0.02

329 12 -9.04 -0.03

333 12 -5.6 -0.02

335 8 -0.67 0

337 12 20.09 0.06

341 12 -43.33 -0.12

357 12 14.43 0.04

387 12 23.25 0.07

389 8 15.43 0.1

393 8 -11.28 -0.07

399 8 -4.89 -0.03

401 8 5.62 0.04

403 8 -0.7 0

405 12 18.35 0.05



Project:  3Roots Phase 2

Date: 12/20/2018

Job Number: 537-012

Scenario:  All Pipes Open - Peak Hour Demands

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

2 16 1681.84 2.68

3 16 1642.25 2.62

6 16 1681.84 2.68

8 16 1642.25 2.62

10 16 153.89 0.25

11 16 -201.17 -0.32

12 16 335.17 0.53

13 20 -565.28 -0.58

14 12 -187.58 -0.53

15 18 1044.17 1.32

27 12 199.58 0.57

29 18 1535.07 1.94

33 12 107.18 0.3

37 18 1642.25 2.07

64 4 623.09 15.91

66 4 - PRV 623.09 15.91

68 4 623.09 15.91

70 10 1058.75 4.32

72 10 - PRV 1058.75 4.32

74 10 1058.75 4.32

76 4 622.39 15.89

78 4 - PRV 622.39 15.89

80 4 622.39 15.89

82 10 1019.86 4.17

84 10 - PRV 1019.86 4.17

86 10 1019.86 4.17

101 16 335.17 0.53

105 16 -180.1 -0.29

109 16 -397.18 -0.63

113 16 -698.6 -1.11

117 16 1499.92 2.39

121 16 1597.84 2.55

125 16 1681.84 2.68

201 12 112.19 0.32

202 12 14.64 0.04

203 12 -106.61 -0.3

205 12 -25.09 -0.07

209 12 195.02 0.55

211 12 -235.4 -0.67

213 12 -361.4 -1.03

215 12 -445.69 -1.26

241 12 111.79 0.32

249 12 217.08 0.62

253 12 94.15 0.27

301 12 189.63 0.54

303 12 -20.95 -0.06

304 12 -119.47 -0.34

305 8 -86.97 -0.56

307 8 23.04 0.15

309 8 -110.01 -0.7

312 12 320.11 0.91

313 12 187.06 0.53

317 8 101.62 0.65

321 8 78.58 0.5

325 12 29.59 0.08

329 12 -41.93 -0.12

333 12 -28.8 -0.08

335 8 -4.05 -0.03

337 12 97.06 0.28

341 12 -210.58 -0.6

357 12 71.18 0.2

387 12 113.52 0.32

389 8 74.9 0.48

393 8 -55.54 -0.35

399 8 -23.91 -0.15

401 8 27.37 0.17

403 8 -3.76 -0.02

405 12 84.65 0.24



Project:  3Roots Phase 2

Date: 12/20/2018

Job Number: 537-012

Scenario:  All Pipes Open - Max Day Demands Plus 2000 gpm at Node 316

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

2 16 1882.48 3

3 16 1492.96 2.38

6 16 1882.48 3

8 16 1492.96 2.38

10 16 227.88 0.36

11 16 -247.58 -0.4

12 16 784.58 1.25

13 20 -1044.22 -1.07

14 12 -78.16 -0.22

15 18 1243.76 1.57

27 12 83.16 0.24

29 18 1448.3 1.83

33 12 44.66 0.13

37 18 1492.96 1.88

64 4 626.87 16

66 4 - PRV 626.87 16

68 4 626.87 16

70 10 1255.6 5.13

72 10 - PRV 1255.6 5.13

74 10 1255.6 5.13

76 4 619.92 15.83

78 4 - PRV 619.92 15.83

80 4 619.92 15.83

82 10 873.05 3.57

84 10 - PRV 873.05 3.57

86 10 873.05 3.57

101 16 784.58 1.25

105 16 258.95 0.41

109 16 315.98 0.5

113 16 -494.36 -0.79

117 16 1806.68 2.88

121 16 1847.48 2.95

125 16 1882.48 3

201 12 0.92 0

202 12 169.86 0.48

203 12 -208.18 -0.59

205 12 107.49 0.3

209 12 81.26 0.23

211 12 -127.62 -0.36

213 12 -180.12 -0.51

215 12 -215.24 -0.61

241 12 46.58 0.13

249 12 -57.02 -0.16

253 12 -108.24 -0.31

301 12 763.75 2.17

303 12 821.34 2.33

304 12 991.71 2.81

305 8 -221.16 -1.41

307 8 9.6 0.06

309 8 -230.76 -1.47

312 12 1082.29 3.07

313 12 841.92 2.39

317 8 806.32 5.15

321 8 -1193.68 -7.62

325 12 -143.17 -0.41

329 12 -172.97 -0.49

333 12 189.25 0.54

335 8 209.73 1.34

337 12 96.37 0.27

341 12 57.58 0.16

357 12 -171.59 -0.49

387 12 -153.95 -0.44

389 8 -180.21 -1.15

393 8 1203.28 7.68

399 8 114.58 0.73

401 8 -75.47 -0.48

403 8 85.31 0.54

405 12 392.02 1.11



Project:  3Roots Phase 2

Date: 12/20/2018

Job Number: 537-012

Scenario:  All Pipes Open - Max Day Demands Plus 3000 gpm Split Between Nodes 324 and 328

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

2 16 2357.21 3.76

3 16 1968.23 3.14

6 16 2357.21 3.76

8 16 1968.23 3.14

10 16 303.78 0.48

11 16 -323.48 -0.52

12 16 1183.95 1.89

13 20 -1519.49 -1.55

14 12 -78.16 -0.22

15 18 1719.03 2.17

27 12 83.16 0.24

29 18 1923.57 2.43

33 12 44.66 0.13

37 18 1968.23 2.48

64 4 637.95 16.29

66 4 - PRV 637.95 16.29

68 4 637.95 16.29

70 10 1719.26 7.02

72 10 - PRV 1719.26 7.02

74 10 1719.26 7.02

76 4 628.67 16.05

78 4 - PRV 628.67 16.05

80 4 628.67 16.05

82 10 1339.56 5.47

84 10 - PRV 1339.56 5.47

86 10 1339.56 5.47

101 16 1183.95 1.89

105 16 -33.2 -0.05

109 16 161.24 0.26

113 16 -1179.53 -1.88

117 16 2281.41 3.64

121 16 2322.21 3.71

125 16 2357.21 3.76

201 12 -220.84 -0.63

202 12 245.76 0.7

203 12 -284.08 -0.81

205 12 -38.38 -0.11

209 12 81.26 0.23

211 12 -410.91 -1.17

213 12 -463.41 -1.31

215 12 -498.53 -1.41

241 12 46.58 0.13

249 12 -194.45 -0.55

253 12 -245.67 -0.7

301 12 1294.19 3.67

303 12 -99.56 -0.28

304 12 -504.95 -1.43

305 8 -271.84 -1.73

307 8 9.6 0.06

309 8 -281.44 -1.8

312 12 588.55 1.67

313 12 297.51 0.84

317 8 261.91 1.67

321 8 252.31 1.61

325 12 852.22 2.42

329 12 -647.78 -1.84

333 12 -842.46 -2.39

335 8 -366.03 -2.34

337 12 516 1.46

341 12 -1393.76 -3.95

357 12 860.12 2.44

387 12 877.76 2.49

389 8 395.55 2.52

393 8 -242.71 -1.55

399 8 -222.05 -1.42

401 8 163.66 1.04

403 8 -153.82 -0.98

405 12 1305.32 3.7



Project:  3Roots Phase 2

Date: 12/20/2018

Job Number: 537-012

Scenario:  All Pipes Open - Max Day Demands Plus 4000 gpm Split Between Nodes 13 and 15

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

2 16 2740.4 4.37

3 16 2605.24 4.16

6 16 2740.4 4.37

8 16 2605.24 4.16

10 16 949.44 1.51

11 16 -2949.44 -4.71

12 16 -805 -1.28

13 20 -2156.5 -2.2

14 12 -78.16 -0.22

15 18 2356.04 2.97

27 12 83.16 0.24

29 18 2560.58 3.23

33 12 44.66 0.13

37 18 2605.24 3.28

64 4 648.78 16.56

66 4 - PRV 648.78 16.56

68 4 648.78 16.56

70 10 2091.62 8.54

72 10 - PRV 2091.62 8.54

74 10 2091.62 8.54

76 4 644.78 16.46

78 4 - PRV 644.78 16.46

80 4 644.78 16.46

82 10 1960.46 8.01

84 10 - PRV 1960.46 8.01

86 10 1960.46 8.01

101 16 -805 -1.28

105 16 -1000.28 -1.6

109 16 -1216.74 -1.94

113 16 -1453.08 -2.32

117 16 2664.6 4.25

121 16 2705.4 4.32

125 16 2740.4 4.37

201 12 449.07 1.27

202 12 -1088.88 -3.09

203 12 1050.56 2.98

205 12 -703.11 -1.99

209 12 81.26 0.23

211 12 -664.73 -1.89

213 12 -717.23 -2.03

215 12 -752.35 -2.13

241 12 46.58 0.13

249 12 216.46 0.61

253 12 165.24 0.47

301 12 189.76 0.54

303 12 -218.22 -0.62

304 12 -360.77 -1.02

305 8 -197.11 -1.26

307 8 9.6 0.06

309 8 -206.71 -1.32

312 12 444.37 1.26

313 12 228.06 0.65

317 8 192.46 1.23

321 8 182.86 1.17

325 12 200.36 0.57

329 12 170.56 0.48

333 12 -245.71 -0.7

335 8 -103.19 -0.66

337 12 126.97 0.36

341 12 -407.99 -1.16

357 12 263.37 0.75

387 12 281.01 0.8

389 8 132.71 0.85

393 8 -173.26 -1.11

399 8 -68.48 -0.44

401 8 54.39 0.35

403 8 -44.55 -0.28

405 12 -386.47 -1.1



Project:  3Roots Phase 2

Date: 12/20/2018

Job Number: 537-012

Scenario:  Pipe 125 CLOSED - Max Day Demands Plus 3000 gpm at Node 120

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

2 16 0 0

3 16 4350.04 6.94

6 16 0 0

8 16 4350.04 6.94

10 16 829.49 1.32

11 16 -849.19 -1.35

12 16 3040.05 4.85

13 20 -3901.3 -3.98

14 12 -78.16 -0.22

15 18 4100.84 5.17

27 12 83.16 0.24

29 18 4305.38 5.43

33 12 44.66 0.13

37 18 4350.04 5.48

64 4 0 0

66 4 - PRV 0 0

68 4 0 0

70 10 0 0

72 10 - PRV CLOSED CLOSED

74 10 0 0

76 4 709.61 18.12

78 4 - PRV 709.61 18.12

80 4 709.61 18.12

82 10 3640.43 14.87

84 10 - PRV 3640.43 14.87

86 10 3640.43 14.87

101 16 3040.05 4.85

105 16 1871.86 2.99

109 16 1766.6 2.82

113 16 1801.77 2.87

117 16 -3040.8 -4.85

121 16 -3000 -4.79

125 16 CLOSED CLOSED

201 12 285.62 0.81

202 12 771.47 2.19

203 12 -809.79 -2.3

205 12 993.79 2.82

209 12 81.26 0.23

211 12 920.97 2.61

213 12 868.47 2.46

215 12 833.35 2.36

241 12 46.58 0.13

249 12 105.26 0.3

253 12 54.04 0.15

301 12 -81.75 -0.23

303 12 371.66 1.05

304 12 504.08 1.43

305 8 251.51 1.61

307 8 9.6 0.06

309 8 241.91 1.54

312 12 -420.48 -1.19

313 12 -188.17 -0.53

317 8 -223.77 -1.43

321 8 -233.37 -1.49

325 12 -294.26 -0.83

329 12 -324.06 -0.92

333 12 396.04 1.12

335 8 171.78 1.1

337 12 -92.68 -0.26

341 12 453.41 1.29

357 12 -378.38 -1.07

387 12 -360.74 -1.02

389 8 -142.26 -0.91

393 8 242.97 1.55

399 8 92.46 0.59

401 8 -59.64 -0.38

403 8 69.48 0.44

405 12 749.89 2.13



Project:  3Roots Phase 2

Date: 12/20/2018

Job Number: 537-012

Scenario:  Pipe 37 CLOSED - Max Day Demands Plus 3000 gpm Split Between Nodes 40 and 44

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

2 16 4340.38 6.93

3 16 0 0

6 16 4340.38 6.93

8 16 0 0

10 16 -692.72 -1.11

11 16 673.02 1.07

12 16 -2743.12 -4.38

13 20 3404.08 3.48

14 12 -78.16 -0.22

15 18 -3204.54 -4.04

27 12 83.16 0.24

29 18 -3000 -3.78

33 12 1500 4.25

37 18 CLOSED CLOSED

64 4 710.91 18.15

66 4 - PRV 710.91 18.15

68 4 710.91 18.15

70 10 3629.47 14.83

72 10 - PRV 3629.47 14.83

74 10 3629.47 14.83

76 4 0 0

78 4 - PRV 0 0

80 4 0 0

82 10 0 0

84 10 - PRV CLOSED CLOSED

86 10 0 0

101 16 -2743.12 -4.38

105 16 -1925.13 -3.07

109 16 -2039.88 -3.25

113 16 -2374.05 -3.79

117 16 4264.58 6.8

121 16 4305.38 6.87

125 16 4340.38 6.93

201 12 -220.16 -0.62

202 12 -750.74 -2.13

203 12 712.42 2.02

205 12 -1034.2 -2.93

209 12 81.26 0.23

211 12 -1097.54 -3.11

213 12 -1150.04 -3.26

215 12 -1185.16 -3.36

241 12 46.58 0.13

249 12 114.74 0.33

253 12 63.52 0.18

301 12 287.59 0.82

303 12 -382.58 -1.09

304 12 -606.97 -1.72

305 8 -324.73 -2.07

307 8 9.6 0.06

309 8 -334.33 -2.13

312 12 690.57 1.96

313 12 346.64 0.98

317 8 311.04 1.99

321 8 301.44 1.92

325 12 350.54 0.99

329 12 320.74 0.91

333 12 -439.56 -1.25

335 8 -185.03 -1.18

337 12 195.31 0.55

341 12 -670.18 -1.9

357 12 457.22 1.3

387 12 474.86 1.35

389 8 214.55 1.37

393 8 -291.84 -1.86

399 8 -116.28 -0.74

401 8 88.43 0.56

403 8 -78.59 -0.5

405 12 -730.51 -2.07



Project:  3Roots Phase 2

Date: 12/20/2018

Job Number: 537-012

Scenario:  Pipe 125 CLOSED - Max Day Demands Plus 3000 gpm Split Between Nodes 204 and 212

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

2 16 0 0

3 16 4286.94 6.84

6 16 0 0

8 16 4286.94 6.84

10 16 850.8 1.36

11 16 -870.5 -1.39

12 16 2955.64 4.72

13 20 -3838.2 -3.92

14 12 -78.16 -0.22

15 18 4037.74 5.09

27 12 83.16 0.24

29 18 4242.28 5.35

33 12 44.66 0.13

37 18 4286.94 6.84

64 4 0 0

66 4 - PRV 0 0

68 4 0 0

70 10 0 0

72 10 - PRV CLOSED CLOSED

74 10 0 0

76 4 706.83 18.04

78 4 - PRV 706.83 18.04

80 4 706.83 18.04

82 10 3580.11 14.62

84 10 - PRV 3580.11 14.62

86 10 3580.11 14.62

101 16 2955.64 4.72

105 16 1718.72 2.74

109 16 697.52 1.11

113 16 800.84 1.28

117 16 -75.8 -0.12

121 16 -35 -0.06

125 16 CLOSED CLOSED

201 12 542.87 1.54

202 12 792.78 2.25

203 12 -831.1 -2.36

205 12 1272.35 3.61

209 12 81.26 0.23

211 12 661.07 1.88

213 12 -838.93 -2.38

215 12 -874.05 -2.48

241 12 46.58 0.13

249 12 1021.2 2.9

253 12 969.98 2.75

301 12 -149.9 -0.43

303 12 171.22 0.49

304 12 247.41 0.7

305 8 118.52 0.76

307 8 9.6 0.06

309 8 108.92 0.7

312 12 -163.81 -0.46

313 12 -64.48 -0.18

317 8 -100.08 -0.64

321 8 -109.68 -0.7

325 12 -211.39 -0.6

329 12 -241.19 -0.68

333 12 290.37 0.82

335 8 115.54 0.74

337 12 -66.05 -0.19

341 12 321.12 0.91

357 12 -272.71 -0.77

387 12 -255.07 -0.72

389 8 -86.02 -0.55

393 8 119.28 0.76

399 8 59.64 0.38

401 8 -36.23 -0.23

403 8 46.07 0.29

405 12 561.37 1.59



Project:  3Roots Phase 2

Date: 12/20/2018

Job Number: 537-012

Scenario:  Pipe 125 CLOSED - Max Day Demands Plus 4000 gpm Split Between Nodes 13 and 15

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

2 16 0 0

3 16 5345.64 8.53

6 16 0 0

8 16 5345.64 8.53

10 16 1115.28 1.78

11 16 -3115.28 -4.97

12 16 1769.56 2.82

13 20 -4896.9 -5

14 12 -78.16 -0.22

15 18 5096.44 6.43

27 12 83.16 0.24

29 18 5300.98 6.68

33 12 44.66 0.13

37 18 5345.64 8.53

64 4 0 0

66 4 - PRV 0 0

68 4 0 0

70 10 0 0

72 10 - PRV CLOSED CLOSED

74 10 0 0

76 4 757.13 19.33

78 4 - PRV 757.13 19.33

80 4 757.13 19.33

82 10 4588.51 18.74

84 10 - PRV 4588.51 18.74

86 10 4588.51 18.74

101 16 1769.56 2.82

105 16 721.76 1.15

109 16 325.58 0.52

113 16 273.29 0.44

117 16 -75.8 -0.12

121 16 -35 -0.06

125 16 CLOSED CLOSED

201 12 659.68 1.87

202 12 -923.04 -2.62

203 12 884.72 2.51

205 12 -326.66 -0.93

209 12 81.26 0.23

211 12 -108.57 -0.31

213 12 -161.07 -0.46

215 12 -196.19 -0.56

241 12 46.58 0.13

249 12 396.17 1.12

253 12 344.95 0.98

301 12 5.71 0.02

303 12 87.89 0.25

304 12 97.09 0.28

305 8 41 0.26

307 8 9.6 0.06

309 8 31.4 0.2

312 12 -13.49 -0.04

313 12 8.31 0.02

317 8 -27.29 -0.17

321 8 -36.89 -0.24

325 12 -77.39 -0.22

329 12 -107.19 -0.3

333 12 118.45 0.34

335 8 48.56 0.31

337 12 0.97 0

341 12 82.18 0.23

357 12 -100.79 -0.29

387 12 -83.15 -0.24

389 8 -19.04 -0.12

393 8 46.49 0.3

399 8 20.75 0.13

401 8 -8.13 -0.05

403 8 17.97 0.11

405 12 255.45 0.72



Project:  3Roots Phase 2

Date: 12/20/2018

Job Number: 537-012

Scenario:  Pipe 37 CLOSED - Max Day Demands Plus 4000 gpm Split Between Nodes 13 and 15

Pipe No. Pipe Size Model Run Model Run

 (inches) Flow (gpm) Velocity (fps)

2 16 5345.64 8.53

3 16 0 0

6 16 5345.64 8.53

8 16 0 0

10 16 661.95 1.06

11 16 -2661.95 -4.25

12 16 -3122.75 -4.98

13 20 448.74 0.46

14 12 -78.16 -0.22

15 18 -249.2 -0.31

27 12 83.16 0.24

29 18 -44.66 -0.06

33 12 44.66 0.13

37 18 CLOSED CLOSED

64 4 757.14 19.33

66 4 - PRV 757.14 19.33

68 4 757.14 19.33

70 10 4588.5 18.74

72 10 - PRV 4588.5 18.74

74 10 4588.5 18.74

76 4 0 0

78 4 - PRV 0 0

80 4 0 0

82 10 0 0

84 10 - PRV CLOSED CLOSED

86 10 0 0

101 16 -3122.75 -4.98

105 16 -2420.5 -3.86

109 16 -2566.48 -4.1

113 16 -2948.04 -4.7

117 16 5269.84 8.41

121 16 5310.64 8.47

125 16 5345.64 8.53

201 12 95.4 0.27

202 12 -1376.37 -3.9

203 12 1338.05 3.8

205 12 -1344.27 -3.81

209 12 81.26 0.23

211 12 -1376.37 -3.9

213 12 -1428.87 -4.05

215 12 -1463.99 -4.15

241 12 46.58 0.13

249 12 145.98 0.41

253 12 94.76 0.27

301 12 334.98 0.95

303 12 -486.73 -1.38

304 12 -759.41 -2.15

305 8 -403.76 -2.58

307 8 9.6 0.06

309 8 -413.36 -2.64

312 12 843.01 2.39

313 12 420.06 1.19

317 8 384.46 2.45

321 8 374.86 2.39

325 12 437.76 1.24

329 12 407.96 1.16

333 12 -552.17 -1.57

335 8 -233.33 -1.49

337 12 234.23 0.66

341 12 -821.7 -2.33

357 12 569.83 1.62

387 12 587.47 1.67

389 8 262.85 1.68

393 8 -365.26 -2.33

399 8 -144.5 -0.92

401 8 108.51 0.69

403 8 -98.67 -0.63

405 12 -930.33 -2.64



3Roots Phase 2

Date: 12/20/2018

Job No. 537-012

Scenario: All Pipes Open - Average Day Demands

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

8 290 610 138.65 138.66 -0.01

10 320 610 125.65 125.66 -0.01

12 320 485 71.49 69.99 1.50

13 250 485 101.82 100.27 1.55

14 335 625 125.65 125.66 -0.01

15 256 485 99.22 97.67 1.55

16 328 625 128.68 128.7 -0.02

17 261 485 97.05 95.5 1.55

18 328 485 68.02 66.53 1.49

20 262 485 96.62 95.07 1.55

22 280 485 88.82 87.27 1.55

24 280 485 88.82 87.27 1.55

32 300 485 80.16 78.61 1.55

36 298 485 81.02 79.48 1.54

40 317 485 72.79 71.29 1.50

44 318 485 72.36 70.85 1.51

65 320 610 125.65 124.91 0.74

67 320 485 71.49 70.75 0.74

71 320 610 125.65 125.66 -0.01

73 320 485 71.49 69.99 1.50

77 328 625 128.68 127.94 0.74

79 328 485 68.02 67.28 0.74

83 328 625 128.68 128.7 -0.02

85 328 485 68.02 66.53 1.49

100 270 485 93.15 91.6 1.55

104 294 485 82.76 81.2 1.56

108 306 485 77.56 76 1.56

112 308 485 76.69 75.14 1.55

116 305 485 77.99 76.46 1.53

120 298 485 81.02 79.51 1.51

200 274 485 91.42 89.86 1.56

202 268 485 94.02 92.46 1.56

204 288 485 85.36 83.8 1.56

208 292 485 83.62 82.06 1.56

212 297 485 81.46 79.9 1.56

216 306 485 77.56 76.01 1.55

232 306 485 77.56 76 1.56

236 292 485 83.62 82.07 1.55

300 314 485 74.09 72.53 1.56

302 322 485 70.62 69.07 1.55

304 325.5 485 69.11 67.55 1.56

306 317 485 72.79 71.23 1.56

308 314 485 74.09 72.54 1.55

312 321 485 71.06 69.51 1.55

316 333.5 485 65.64 64.08 1.56

318 333 485 65.86 64.3 1.56

320 328 485 68.02 66.46 1.56

324 312 485 74.96 73.4 1.56

328 310 485 75.82 74.26 1.56

332 322 485 70.62 69.06 1.56

352 318 485 72.36 70.8 1.56

364 317 485 72.79 71.23 1.56

376 328 485 68.02 66.47 1.55

378 328 485 68.02 66.46 1.56

380 326 485 68.89 67.33 1.56

382 326 485 68.89 67.33 1.56



3Roots Phase 2

Date: 12/20/2018

Job No. 537-012

Scenario:  All Pipes Open - Peak Hour Demands

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

8 290 610 138.65 138.63 0.02

10 320 610 125.65 125.58 0.07

12 320 485 71.49 67.03 4.46

13 250 485 101.82 96.25 5.57

14 335 625 125.65 125.63 0.02

15 256 485 99.22 93.66 5.56

16 328 625 128.68 128.62 0.06

17 261 485 97.05 91.5 5.55

18 328 485 68.02 63.57 4.45

20 262 485 96.62 91.06 5.56

22 280 485 88.82 83.32 5.50

24 280 485 88.82 83.34 5.48

32 300 485 80.16 74.83 5.33

36 298 485 81.02 75.72 5.30

40 317 485 72.79 68.15 4.64

44 318 485 72.36 67.73 4.63

65 320 610 125.65 123.35 2.30

67 320 485 71.49 69.26 2.23

71 320 610 125.65 125.52 0.13

73 320 485 71.49 67.1 4.39

77 328 625 128.68 126.39 2.29

79 328 485 68.02 65.8 2.22

83 328 625 128.68 128.56 0.12

85 328 485 68.02 63.64 4.38

100 270 485 93.15 87.58 5.57

104 294 485 82.76 77.19 5.57

108 306 485 77.56 72.02 5.54

112 308 485 76.69 71.33 5.36

116 305 485 77.99 72.98 5.01

120 298 485 81.02 76.25 4.77

200 274 485 91.42 85.83 5.59

202 268 485 94.02 88.43 5.59

204 288 485 85.36 79.77 5.59

208 292 485 83.62 78.02 5.60

212 297 485 81.46 75.93 5.53

216 306 485 77.56 72.15 5.41

232 306 485 77.56 72.01 5.55

236 292 485 83.62 78.04 5.58

300 314 485 74.09 68.53 5.56

302 322 485 70.62 65.07 5.55

304 325.5 485 69.11 63.59 5.52

306 317 485 72.79 67.23 5.56

308 314 485 74.09 68.71 5.38

312 321 485 71.06 65.66 5.40

316 333.5 485 65.64 60.11 5.53

318 333 485 65.86 60.32 5.54

320 328 485 68.02 62.43 5.59

324 312 485 74.96 69.36 5.60

328 310 485 75.82 70.23 5.59

332 322 485 70.62 65.04 5.58

352 318 485 72.36 66.77 5.59

364 317 485 72.79 67.2 5.59

376 328 485 68.02 62.46 5.56

378 328 485 68.02 62.43 5.59

380 326 485 68.89 63.3 5.59

382 326 485 68.89 63.3 5.59



3Roots Phase 2

Date: 12/20/2018

Job No. 537-012

Scenario:  All Pipes Open - Max Day Demands Plus 2000 gpm at Node 316

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

8 290 610 138.65 138.62 0.03

10 320 610 125.65 125.57 0.08

12 320 485 71.49 66.98 4.51

13 250 485 101.82 96.16 5.66

14 335 625 125.65 125.63 0.02

15 256 485 99.22 93.57 5.65

16 328 625 128.68 128.63 0.05

17 261 485 97.05 91.43 5.62

18 328 485 68.02 63.6 4.42

20 262 485 96.62 90.96 5.66

22 280 485 88.82 83.39 5.43

24 280 485 88.82 83.4 5.42

32 300 485 80.16 74.98 5.18

36 298 485 81.02 75.85 5.17

40 317 485 72.79 68.22 4.57

44 318 485 72.36 67.79 4.57

65 320 610 125.65 123.3 2.35

67 320 485 71.49 69.24 2.25

71 320 610 125.65 125.47 0.18

73 320 485 71.49 67.07 4.42

77 328 625 128.68 126.42 2.26

79 328 485 68.02 65.82 2.20

83 328 625 128.68 128.59 0.09

85 328 485 68.02 63.65 4.37

100 270 485 93.15 87.4 5.75

104 294 485 82.76 76.98 5.78

108 306 485 77.56 71.76 5.80

112 308 485 76.69 70.99 5.70

116 305 485 77.99 72.78 5.21

120 298 485 81.02 76.13 4.89

200 274 485 91.42 85.67 5.75

202 268 485 94.02 88.3 5.72

204 288 485 85.36 79.59 5.77

208 292 485 83.62 77.86 5.76

212 297 485 81.46 75.71 5.75

216 306 485 77.56 71.85 5.71

232 306 485 77.56 71.76 5.80

236 292 485 83.62 77.85 5.77

300 314 485 74.09 68.01 6.08

302 322 485 70.62 63.97 6.65

304 325.5 485 69.11 62.67 6.44

306 317 485 72.79 66.13 6.66

308 314 485 74.09 68.17 5.92

312 321 485 71.06 64.85 6.21

316 333.5 485 65.64 53.52 12.12

318 333 485 65.86 55.84 10.02

320 328 485 68.02 61.94 6.08

324 312 485 74.96 68.91 6.05

328 310 485 75.82 69.79 6.03

332 322 485 70.62 64.55 6.07

352 318 485 72.36 66.29 6.07

364 317 485 72.79 66.73 6.06

376 328 485 68.02 61.65 6.37

378 328 485 68.02 61.81 6.21

380 326 485 68.89 62.7 6.19

382 326 485 68.89 62.73 6.16



3Roots Phase 2

Date: 12/20/2018

Job No. 537-012

Scenario:  All Pipes Open - Max Day Demands Plus 3000 gpm Split Between Nodes 324 and 328

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

8 290 610 138.65 138.59 0.06

10 320 610 125.65 125.51 0.14

12 320 485 71.49 66.83 4.66

13 250 485 101.82 95.09 6.73

14 335 625 125.65 125.61 0.04

15 256 485 99.22 92.51 6.71

16 328 625 128.68 128.59 0.09

17 261 485 97.05 90.38 6.67

18 328 485 68.02 63.49 4.53

20 262 485 96.62 89.89 6.73

22 280 485 88.82 82.55 6.27

24 280 485 88.82 82.56 6.26

32 300 485 80.16 74.34 5.82

36 298 485 81.02 75.21 5.81

40 317 485 72.79 68 4.79

44 318 485 72.36 67.57 4.79

65 320 610 125.65 123.18 2.47

67 320 485 71.49 69.16 2.33

71 320 610 125.65 125.34 0.31

73 320 485 71.49 67 4.49

77 328 625 128.68 126.32 2.36

79 328 485 68.02 65.76 2.26

83 328 625 128.68 128.48 0.20

85 328 485 68.02 63.59 4.43

100 270 485 93.15 86.22 6.93

104 294 485 82.76 75.82 6.94

108 306 485 77.56 70.61 6.95

112 308 485 76.69 70.21 6.48

116 305 485 77.99 72.27 5.72

120 298 485 81.02 75.78 5.24

200 274 485 91.42 84.53 6.89

202 268 485 94.02 87.19 6.83

204 288 485 85.36 78.46 6.90

208 292 485 83.62 76.73 6.89

212 297 485 81.46 74.73 6.73

216 306 485 77.56 71.02 6.54

232 306 485 77.56 70.61 6.95

236 292 485 83.62 76.7 6.92

300 314 485 74.09 66.39 7.70

302 322 485 70.62 63.01 7.61

304 325.5 485 69.11 61.81 7.30

306 317 485 72.79 65.17 7.62

308 314 485 74.09 67.54 6.55

312 321 485 71.06 64.47 6.59

316 333.5 485 65.64 58.31 7.33

318 333 485 65.86 58.41 7.45

320 328 485 68.02 59.23 8.79

324 312 485 74.96 65.24 9.72

328 310 485 75.82 66.32 9.50

332 322 485 70.62 61.95 8.67

352 318 485 72.36 63.57 8.79

364 317 485 72.79 63.72 9.07

376 328 485 68.02 60.32 7.70

378 328 485 68.02 59.62 8.40

380 326 485 68.89 60.41 8.48

382 326 485 68.89 60.3 8.59



3Roots Phase 2

Date: 12/20/2018

Job No. 537-012

Scenario:  All Pipes Open - Max Day Demands Plus 4000 gpm Split Between Nodes 13 and 15

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

8 290 610 138.65 138.57 0.08

10 320 610 125.65 125.46 0.19

12 320 485 71.49 66.68 4.81

13 250 485 101.82 91.19 10.63

14 335 625 125.65 125.57 0.08

15 256 485 99.22 88.82 10.40

16 328 625 128.68 128.52 0.16

17 261 485 97.05 88.54 8.51

18 328 485 68.02 63.27 4.75

20 262 485 96.62 88.14 8.48

22 280 485 88.82 81.09 7.73

24 280 485 88.82 81.09 7.73

32 300 485 80.16 73.24 6.92

36 298 485 81.02 74.11 6.91

40 317 485 72.79 67.62 5.17

44 318 485 72.36 67.19 5.17

65 320 610 125.65 123.05 2.60

67 320 485 71.49 69.09 2.40

71 320 610 125.65 125.22 0.43

73 320 485 71.49 66.92 4.57

77 328 625 128.68 126.13 2.55

79 328 485 68.02 65.65 2.37

83 328 625 128.68 128.3 0.38

85 328 485 68.02 63.48 4.54

100 270 485 93.15 84.77 8.38

104 294 485 82.76 74.6 8.16

108 306 485 77.56 69.65 7.91

112 308 485 76.69 69.47 7.22

116 305 485 77.99 71.77 6.22

120 298 485 81.02 75.44 5.58

200 274 485 91.42 82.88 8.54

202 268 485 94.02 84.49 9.53

204 288 485 85.36 77.17 8.19

208 292 485 83.62 75.43 8.19

212 297 485 81.46 73.68 7.78

216 306 485 77.56 70.21 7.35

232 306 485 77.56 69.65 7.91

236 292 485 83.62 75.45 8.17

300 314 485 74.09 66.16 7.93

302 322 485 70.62 62.76 7.86

304 325.5 485 69.11 61.42 7.69

306 317 485 72.79 64.93 7.86

308 314 485 74.09 66.83 7.26

312 321 485 71.06 63.77 7.29

316 333.5 485 65.64 57.94 7.70

318 333 485 65.86 58.09 7.77

320 328 485 68.02 59.98 8.04

324 312 485 74.96 66.85 8.11

328 310 485 75.82 67.7 8.12

332 322 485 70.62 62.59 8.03

352 318 485 72.36 64.31 8.05

364 317 485 72.79 64.71 8.08

376 328 485 68.02 60.12 7.90

378 328 485 68.02 60.03 7.99

380 326 485 68.89 60.88 8.01

382 326 485 68.89 60.87 8.02



3Roots Phase 2

Date: 12/20/2018

Job No. 537-012

Scenario:  Pipe 125 CLOSED - Max Day Demands Plus 3000 gpm at Node 120

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

8 290 610 138.65 138.67 -0.02

10 320 610 125.65 125.67 -0.02

12 320 485 71.49 71.5 -0.01

13 250 485 101.82 85.5 16.32

14 335 625 125.65 125.43 0.22

15 256 485 99.22 83.08 16.14

16 328 625 128.68 128.22 0.46

17 261 485 97.05 81.1 15.95

18 328 485 68.02 62.34 5.68

20 262 485 96.62 80.32 16.30

22 280 485 88.82 75.22 13.60

24 280 485 88.82 75.23 13.59

32 300 485 80.16 68.83 11.33

36 298 485 81.02 69.7 11.32

40 317 485 72.79 66.03 6.76

44 318 485 72.36 65.6 6.76

65 320 610 125.65 125.67 -0.02

67 320 485 71.49 71.5 -0.01

71 320 610 125.65 125.67 -0.02

73 320 485 71.49 71.5 -0.01

77 328 625 128.68 125.38 3.30

79 328 485 68.02 65.19 2.83

83 328 625 128.68 127.54 1.14

85 328 485 68.02 63.02 5.00

100 270 485 93.15 75.7 17.45

104 294 485 82.76 64.56 18.20

108 306 485 77.56 58.86 18.70

112 308 485 76.69 56.97 19.72

116 305 485 77.99 56.99 21.00

120 298 485 81.02 59.25 21.77

200 274 485 91.42 73.9 17.52

202 268 485 94.02 77.02 17.00

204 288 485 85.36 67.15 18.21

208 292 485 83.62 65.42 18.20

212 297 485 81.46 62.51 18.95

216 306 485 77.56 57.99 19.57

232 306 485 77.56 58.86 18.70

236 292 485 83.62 65.42 18.20

300 314 485 74.09 55.4 18.69

302 322 485 70.62 51.78 18.84

304 325.5 485 69.11 49.99 19.12

306 317 485 72.79 53.95 18.84

308 314 485 74.09 54.41 19.68

312 321 485 71.06 51.39 19.67

316 333.5 485 65.64 46.53 19.11

318 333 485 65.86 46.84 19.02

320 328 485 68.02 49.46 18.56

324 312 485 74.96 56.52 18.44

328 310 485 75.82 57.45 18.37

332 322 485 70.62 52.05 18.57

352 318 485 72.36 53.81 18.55

364 317 485 72.79 54.31 18.48

376 328 485 68.02 49.27 18.75

378 328 485 68.02 49.37 18.65

380 326 485 68.89 50.25 18.64

382 326 485 68.89 50.28 18.61





3Roots Phase 2

Date: 12/20/2018

Job No. 537-012

Scenario:  Pipe 37 CLOSED - Max Day Demands Plus 3000 gpm Split Between Nodes 40 and 44

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

8 290 610 138.65 138.43 0.22

10 320 610 125.65 125.19 0.46

12 320 485 71.49 65.79 5.70

13 250 485 101.82 86.32 15.50

14 335 625 125.65 125.67 -0.02

15 256 485 99.22 83.59 15.63

16 328 625 128.68 128.7 -0.02

17 261 485 97.05 81.3 15.75

18 328 485 68.02 68.03 -0.01

20 262 485 96.62 81.15 15.47

22 280 485 88.82 71.23 17.59

24 280 485 88.82 71.23 17.59

32 300 485 80.16 61.12 19.04

36 298 485 81.02 62 19.02

40 317 485 72.79 50.61 22.18

44 318 485 72.36 50.99 21.37

65 320 610 125.65 122.34 3.31

67 320 485 71.49 68.65 2.84

71 320 610 125.65 124.52 1.13

73 320 485 71.49 66.49 5.00

77 328 625 128.68 128.7 -0.02

79 328 485 68.02 68.03 -0.01

83 328 625 128.68 128.7 -0.02

85 328 485 68.02 68.03 -0.01

100 270 485 93.15 78.61 14.54

104 294 485 82.76 68.99 13.77

108 306 485 77.56 64.44 13.12

112 308 485 76.69 65.29 11.40

116 305 485 77.99 68.98 9.01

120 298 485 81.02 73.52 7.50

200 274 485 91.42 76.92 14.50

202 268 485 94.02 79.05 14.97

204 288 485 85.36 71.59 13.77

208 292 485 83.62 69.85 13.77

212 297 485 81.46 68.72 12.74

216 306 485 77.56 65.86 11.70

232 306 485 77.56 64.44 13.12

236 292 485 83.62 69.86 13.76

300 314 485 74.09 60.93 13.16

302 322 485 70.62 57.65 12.97

304 325.5 485 69.11 56.58 12.53

306 317 485 72.79 59.81 12.98

308 314 485 74.09 62.59 11.50

312 321 485 71.06 59.5 11.56

316 333.5 485 65.64 53.07 12.57

318 333 485 65.86 53.12 12.74

320 328 485 68.02 54.59 13.43

324 312 485 74.96 61.35 13.61

328 310 485 75.82 62.16 13.66

332 322 485 70.62 57.21 13.41

352 318 485 72.36 58.91 13.45

364 317 485 72.79 59.25 13.54

376 328 485 68.02 54.93 13.09

378 328 485 68.02 54.71 13.31

380 326 485 68.89 55.55 13.34

382 326 485 68.89 55.52 13.37





3Roots Phase 2

Date: 12/20/2018

Job No. 537-012

Scenario:  Pipe 125 CLOSED - Max Day Demands Plus 3000 gpm Split Between Nodes 204 and 212

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

8 290 610 138.65 138.67 -0.02

10 320 610 125.65 125.67 -0.02

12 320 485 71.49 71.5 -0.01

13 250 485 101.82 85 16.82

14 335 625 125.65 125.43 0.22

15 256 485 99.22 82.59 16.63

16 328 625 128.68 128.23 0.45

17 261 485 97.05 80.62 16.43

18 328 485 68.02 62.39 5.63

20 262 485 96.62 79.86 16.76

22 280 485 88.82 74.67 14.15

24 280 485 88.82 74.67 14.15

32 300 485 80.16 68.21 11.95

36 298 485 81.02 69.08 11.94

40 317 485 72.79 65.29 7.50

44 318 485 72.36 64.86 7.50

65 320 610 125.65 125.67 -0.02

67 320 485 71.49 71.5 -0.01

71 320 610 125.65 125.67 -0.02

73 320 485 71.49 71.5 -0.01

77 328 625 128.68 125.41 3.27

79 328 485 68.02 65.21 2.81

83 328 625 128.68 127.58 1.10

85 328 485 68.02 63.04 4.98

100 270 485 93.15 75.29 17.86

104 294 485 82.76 64.26 18.50

108 306 485 77.56 58.97 18.59

112 308 485 76.69 57.87 18.82

116 305 485 77.99 59.17 18.82

120 298 485 81.02 62.21 18.81

200 274 485 91.42 73.34 18.08

202 268 485 94.02 76.48 17.54

204 288 485 85.36 66.19 19.17

208 292 485 83.62 64.46 19.16

212 297 485 81.46 61.89 19.57

216 306 485 77.56 58.57 18.99

232 306 485 77.56 58.97 18.59

236 292 485 83.62 64.85 18.77

300 314 485 74.09 55.52 18.57

302 322 485 70.62 52.01 18.61

304 325.5 485 69.11 50.43 18.68

306 317 485 72.79 54.18 18.61

308 314 485 74.09 55.28 18.81

312 321 485 71.06 52.25 18.81

316 333.5 485 65.64 46.96 18.68

318 333 485 65.86 47.2 18.66

320 328 485 68.02 49.52 18.50

324 312 485 74.96 56.52 18.44

328 310 485 75.82 57.42 18.40

332 322 485 70.62 52.11 18.51

352 318 485 72.36 53.86 18.50

364 317 485 72.79 54.33 18.46

376 328 485 68.02 49.43 18.59

378 328 485 68.02 49.48 18.54

380 326 485 68.89 50.35 18.54

382 326 485 68.89 50.36 18.53



3Roots Phase 2

Date: 12/20/2018

Job No. 537-012

Scenario:  Pipe 125 CLOSED - Max Day Demands Plus 4000 gpm Split Between Nodes 13 and 15

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

8 290 610 138.65 138.67 -0.02

10 320 610 125.65 125.67 -0.02

12 320 485 71.49 71.5 -0.01

13 250 485 101.82 76.51 25.31

14 335 625 125.65 125.32 0.33

15 256 485 99.22 74.23 24.99

16 328 625 128.68 128 0.68

17 261 485 97.05 74.14 22.91

18 328 485 68.02 61.62 6.40

20 262 485 96.62 73.58 23.04

22 280 485 88.82 69.5 19.32

24 280 485 88.82 69.5 19.32

32 300 485 80.16 64.23 15.93

36 298 485 81.02 65.1 15.92

40 317 485 72.79 63.58 9.21

44 318 485 72.36 63.15 9.21

65 320 610 125.65 125.67 -0.02

67 320 485 71.49 71.5 -0.01

71 320 610 125.65 125.67 -0.02

73 320 485 71.49 71.5 -0.01

77 328 625 128.68 124.79 3.89

79 328 485 68.02 64.83 3.19

83 328 625 128.68 126.96 1.72

85 328 485 68.02 62.66 5.36

100 270 485 93.15 69.69 23.46

104 294 485 82.76 59.17 23.59

108 306 485 77.56 53.94 23.62

112 308 485 76.69 53.05 23.64

116 305 485 77.99 54.35 23.64

120 298 485 81.02 57.38 23.64

200 274 485 91.42 67.64 23.78

202 268 485 94.02 69.52 24.50

204 288 485 85.36 61.66 23.70

208 292 485 83.62 59.93 23.69

212 297 485 81.46 57.78 23.68

216 306 485 77.56 53.9 23.66

232 306 485 77.56 53.94 23.62

236 292 485 83.62 59.98 23.64

300 314 485 74.09 50.48 23.61

302 322 485 70.62 47 23.62

304 325.5 485 69.11 45.48 23.63

306 317 485 72.79 49.17 23.62

308 314 485 74.09 50.45 23.64

312 321 485 71.06 47.41 23.65

316 333.5 485 65.64 42.01 23.63

318 333 485 65.86 42.23 23.63

320 328 485 68.02 44.42 23.60

324 312 485 74.96 51.36 23.60

328 310 485 75.82 52.23 23.59

332 322 485 70.62 47.02 23.60

352 318 485 72.36 48.75 23.61

364 317 485 72.79 49.19 23.60

376 328 485 68.02 44.41 23.61

378 328 485 68.02 44.41 23.61

380 326 485 68.89 45.28 23.61

382 326 485 68.89 45.28 23.61



3Roots Phase 2

Date: 12/20/2018

Job No. 537-012

Scenario:  Pipe 37 CLOSED - Max Day Demands Plus 4000 gpm Split Between Nodes 13 and 15

Node No.

Node El. 

Ft.

HGL Zone 

Ft. (Static)

Static P 

psi

Model 

Run P, psi

Delta P from 

Static

8 290 610 138.65 138.32 0.33

10 320 610 125.65 124.97 0.68

12 320 485 71.49 65.08 6.41

13 250 485 101.82 79 22.82

14 335 625 125.65 125.67 -0.02

15 256 485 99.22 76.52 22.70

16 328 625 128.68 128.7 -0.02

17 261 485 97.05 75.91 21.14

18 328 485 68.02 68.03 -0.01

20 262 485 96.62 75.84 20.78

22 280 485 88.82 67.63 21.19

24 280 485 88.82 67.64 21.18

32 300 485 80.16 58.95 21.21

36 298 485 81.02 59.82 21.20

40 317 485 72.79 51.59 21.20

44 318 485 72.36 51.16 21.20

65 320 610 125.65 121.76 3.89

67 320 485 71.49 68.29 3.20

71 320 610 125.65 123.93 1.72

73 320 485 71.49 66.13 5.36

77 328 625 128.68 128.7 -0.02

79 328 485 68.02 68.03 -0.01

83 328 625 128.68 128.7 -0.02

85 328 485 68.02 68.03 -0.01

100 270 485 93.15 73.59 19.56

104 294 485 82.76 64.39 18.37

108 306 485 77.56 60.18 17.38

112 308 485 76.69 61.87 14.82

116 305 485 77.99 66.71 11.28

120 298 485 81.02 71.96 9.06

200 274 485 91.42 71.85 19.57

202 268 485 94.02 72.93 21.09

204 288 485 85.36 66.97 18.39

208 292 485 83.62 65.24 18.38

212 297 485 81.46 64.64 16.82

216 306 485 77.56 62.29 15.27

232 306 485 77.56 60.17 17.39

236 292 485 83.62 65.24 18.38

300 314 485 74.09 56.65 17.44

302 322 485 70.62 53.46 17.16

304 325.5 485 69.11 52.62 16.49

306 317 485 72.79 55.63 17.16

308 314 485 74.09 59.13 14.96

312 321 485 71.06 56.01 15.05

316 333.5 485 65.64 49.1 16.54

318 333 485 65.86 49.07 16.79

320 328 485 68.02 50.19 17.83

324 312 485 74.96 56.85 18.11

328 310 485 75.82 57.63 18.19

332 322 485 70.62 52.82 17.80

352 318 485 72.36 54.5 17.86

364 317 485 72.79 54.8 17.99

376 328 485 68.02 50.69 17.33

378 328 485 68.02 50.36 17.66

380 326 485 68.89 51.19 17.70

382 326 485 68.89 51.14 17.75
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FLOWRATE IS EXPRESSED IN GPM AND PRESSURE IN PSIG 
 
A SUMMARY OF THE ORIGINAL DATA FOLLOWS 
  
  
 THERE IS A PRV AT JUNCTION  65 FOR LINE   66 SET AT A GRADE OF  485.00 
 THERE IS A PRV AT JUNCTION  71 FOR LINE   72 SET AT A GRADE OF  475.00 
 THERE IS A PRV AT JUNCTION  77 FOR LINE   78 SET AT A GRADE OF  485.00 
 THERE IS A PRV AT JUNCTION  83 FOR LINE   84 SET AT A GRADE OF  475.00 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
                       (FEET)  (INCHES)  
      2      0    8       50.0    16.0      120.0         .00       610.00 
      3      0   14       50.0    16.0      120.0         .00       625.00 
      6      8   10       50.0    16.0      120.0         .00 
      8     14   16       50.0    16.0      120.0         .00 
     10     15   13      810.0    16.0      120.0         .00 
     11     15   17      810.0    16.0      120.0         .00 
     12     17   20      140.0    16.0      120.0         .00 
     13     17   24     1790.0    20.0      120.0         .00 
     14     22   24      318.0    12.0      120.0         .00 
     15     36   24      940.0    18.0      120.0         .00 
     27     36   32      320.0    12.0      120.0         .00 
     29     44   36     1730.0    18.0      120.0         .00 
     33     44   40      300.0    12.0      120.0         .00 
     37     18   44      400.0    18.0      120.0         .00 
     64     10   65       20.0     4.0      120.0         .00 
     66     65   67       20.0     4.0      120.0         .00 
  THERE IS A CHECK VALVE IN LINE NUMBER 66 
     68     67   12       20.0     4.0      120.0         .00 
     70     10   71       20.0    10.0      120.0         .00 
     72     71   73       20.0    10.0      120.0         .00 
  THERE IS A CHECK VALVE IN LINE NUMBER 72 
     74     73   12       20.0    10.0      120.0         .00 
     76     16   77       20.0     4.0      120.0         .00 
     78     77   79       20.0     4.0      120.0         .00 
  THERE IS A CHECK VALVE IN LINE NUMBER 78 
     80     79   18       20.0     4.0      120.0         .00 
     82     16   83       20.0    10.0      120.0         .00 
     84     83   85       20.0    10.0      120.0         .00 
  THERE IS A CHECK VALVE IN LINE NUMBER 84 
     86     85   18       20.0    10.0      120.0         .00 
    101     20  100      470.0    16.0      120.0         .00 
    105    100  104      740.0    16.0      120.0         .00 
    109    104  108      550.0    16.0      120.0         .00 
    113    108  112     1100.0    16.0      120.0         .00 
    117    116  112      520.0    16.0      120.0         .00 
    121    120  116      320.0    16.0      120.0         .00 
    125     12  120      380.0    16.0      120.0         .00 
    201    100  200      540.0    12.0      120.0         .00 
    202    202  200      660.0    12.0      120.0         .00 
    203    202   13      790.0    12.0      120.0         .00 
    205    200  204      540.0    12.0      120.0         .00 
    209    204  208      215.0    12.0      120.0         .00 
    211    204  212      680.0    12.0      120.0         .00 
    213    212  216      630.0    12.0      120.0         .00 
    215    216  112      170.0    12.0      120.0         .00 
    241    108  232      300.0    12.0      120.0         .00 
    249    104  236      210.0    12.0      120.0         .00 
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    253    236  204      320.0    12.0      120.0         .00 
    301    108  300      370.0    12.0      120.0         .00 
    303    300  376      335.0    12.0      120.0         .00 
    304    376  302      225.0    12.0      120.0         .00 
    305    302  304      395.0     8.0      120.0         .00 
    307    302  306      250.0     8.0      120.0         .00 
    309    304  308      850.0     8.0      120.0         .00 
    312    112  308      150.0    12.0      120.0         .00 
    313    308  312      310.0    12.0      120.0         .00 
    317    312  316      960.0     8.0      120.0         .00 
    321    316  318      165.0     8.0      120.0         .00 
    325    320  324      970.0    12.0      120.0         .00 
    329    324  328      370.0    12.0      120.0         .00 
    333    328  364      470.0    12.0      120.0         .00 
    335    320  382      145.0     8.0      120.0         .00 
    337    332  320      340.0    12.0      120.0         .00 
    341    332  300      410.0    12.0      120.0         .00 
    357    352  364      295.0    12.0      120.0         .00 
    387    332  352      115.0    12.0      120.0         .00 
    389    376  378      425.0     8.0      120.0         .00 
    393    302  318      260.0     8.0      120.0         .00 
    399    382  378      340.0     8.0      120.0         .00 
    401    378  380      255.0     8.0      120.0         .00 
    403    382  380      385.0     8.0      120.0         .00 
    405    100  328     1230.0    12.0      120.0         .00 
  
  
 JUNCTION NUMBER   DEMAND     ELEVATION   CONNECTING PIPES 
         8            .00       290.00        2    6 
        10            .00       320.00        6   64   70 
        12            .00       320.00       68   74  125 
        13           9.85       250.00       10  203 
        14            .00       335.00        3    8 
        15           9.85       256.00       10   11 
        16            .00       328.00        8   76   82 
        17           6.03       261.00       11   12   13 
        18            .00       328.00       37   80   86 
        20            .00       262.00       12  101 
        22          39.08       280.00       14 
        24          60.69       280.00       13   14   15 
        32          41.58       300.00       27 
        36          60.69       298.00       15   27   29 
        40          22.33       317.00       33 
        44            .00       318.00       29   33   37 
        65            .00       320.00       64   66 
        67            .00       320.00       66   68 
        71            .00       320.00       70   72 
        73            .00       320.00       72   74 
        77            .00       328.00       76   78 
        79            .00       328.00       78   80 
        83            .00       328.00       82   84 
        85            .00       328.00       84   86 
       100          66.34       270.00      101  105  201  405 
       104            .00       294.00      105  109  249 
       108            .00       306.00      109  113  241  301 
       112           7.40       308.00      113  117  215  312 
       116          20.40       305.00      117  121 
       120          17.50       298.00      121  125 
       200          31.65       274.00      201  202  205 
       202          19.16       268.00      202  203 
       204          22.80       288.00      205  209  211  253 
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       208          40.63       292.00      209 
       212          26.25       297.00      211  213 
       216          17.56       306.00      213  215 
       232          23.29       306.00      241 
       236          25.61       292.00      249  253 
       300            .00       314.00      301  303  341 
       302            .00       322.00      304  305  307  393 
       304           4.80       325.50      305  309 
       306           4.80       317.00      307 
       308           4.80       314.00      309  312  313 
       312          17.80       321.00      313  317 
       316           4.80       333.50      317  321 
       318           4.80       333.00      321  393 
       320          14.90       328.00      325  335  337 
       324          14.90       312.00      325  329 
       328          14.90       310.00      329  333  405 
       332            .00       322.00      337  341  387 
       352           8.82       318.00      357  387 
       364           8.83       317.00      333  357 
       376           4.92       328.00      303  304  389 
       378           4.92       328.00      389  399  401 
       380           4.92       326.00      401  403 
       382           4.92       326.00      335  399  403 
  
  
 OUTPUT SELECTION:  ALL RESULTS ARE OUTPUT EACH PERIOD 
    5 VALUES ARE OUTPUT FOR MAXIMUM AND MINIMUM PRESSURES  
  
THIS SYSTEM HAS MULTIPLE SUPPLY ZONES   
  
  
ZONE NO.   1 IS SUPPLIED THROUGH THESE PIPES: 
   66 
   72 
   78 
   84 
  
  
    THIS SYSTEM HAS  68 PIPES WITH  56 JUNCTIONS ,   8 LOOPS AND   6 FGNS 
  
  
  
  
 THE RESULTS ARE OBTAINED AFTER  8 TRIALS WITH AN ACCURACY =  .00047 
  
 
 3Roots - Phase 2 Water System with only Two PR stations     File: 537012P2     
 Water System Analysis                                                            
 Average Day Demands                                                              
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     2      0     8     346.49       .01       .00       .00       .55      .10 
     3      0    14     346.03       .01       .00       .00       .55      .10 
     6      8    10     346.49       .01       .00       .00       .55      .10 
     8     14    16     346.03       .01       .00       .00       .55      .10 
    10     15    13      32.97       .00       .00       .00       .05      .00 
    11     15    17     -42.82       .00       .00       .00      -.07      .00 
    12     17    20      72.81       .00       .00       .00       .12      .01 
    13     17    24    -121.66      -.01       .00       .00      -.12      .00 
    14     22    24     -39.08       .00       .00       .00      -.11     -.01 
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    15     36    24     221.43       .02       .00       .00       .28      .03 
    27     36    32      41.58       .00       .00       .00       .12      .01 
    29     44    36     323.70       .09       .00       .00       .41      .05 
    33     44    40      22.33       .00       .00       .00       .06      .00 
    37     18    44     346.03       .02       .00       .00       .44      .06 
    64     10    65     346.49      1.74       .00       .00      8.85    87.01 
    66      0    67     346.49      1.74       .00       .00      8.85    87.01 
    68     67    12     346.49      1.74       .00       .00      8.85    87.01 
    70     10    71        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER  72 IS CLOSED 
    74     73    12        .00       .00       .00       .00       .00      .00 
    76     16    77     346.03      1.74       .00       .00      8.83    86.80 
    78      0    79     346.03      1.74       .00       .00      8.83    86.80 
    80     79    18     346.03      1.74       .00       .00      8.83    86.80 
    82     16    83        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER  84 IS CLOSED 
    86     85    18        .00       .00       .00       .00       .00      .00 
   101     20   100      72.81       .00       .00       .00       .12      .01 
   105    100   104     -35.63       .00       .00       .00      -.06      .00 
   109    104   108     -80.65       .00       .00       .00      -.13     -.01 
   113    108   112    -143.32      -.02       .00       .00      -.23     -.02 
   117    116   112     308.59       .04       .00       .00       .49      .08 
   121    120   116     328.99       .03       .00       .00       .52      .09 
   125     12   120     346.49       .04       .00       .00       .55      .10 
   201    100   200      23.75       .00       .00       .00       .07      .00 
   202    202   200       3.96       .00       .00       .00       .01      .00 
   203    202    13     -23.12       .00       .00       .00      -.07      .00 
   205    200   204      -3.94       .00       .00       .00      -.01      .00 
   209    204   208      40.63       .00       .00       .00       .12      .01 
   211    204   212     -47.96      -.01       .00       .00      -.14     -.01 
   213    212   216     -74.21      -.01       .00       .00      -.21     -.02 
   215    216   112     -91.77      -.01       .00       .00      -.26     -.04 
   241    108   232      23.29       .00       .00       .00       .07      .00 
   249    104   236      45.02       .00       .00       .00       .13      .01 
   253    236   204      19.41       .00       .00       .00       .06      .00 
   301    108   300      39.39       .00       .00       .00       .11      .01 
   303    300   376      -3.95       .00       .00       .00      -.01      .00 
   304    376   302     -24.29       .00       .00       .00      -.07      .00 
   305    302   304     -17.81       .00       .00       .00      -.11     -.01 
   307    302   306       4.80       .00       .00       .00       .03      .00 
   309    304   308     -22.61      -.02       .00       .00      -.14     -.02 
   312    112   308      66.09       .00       .00       .00       .19      .02 
   313    308   312      38.68       .00       .00       .00       .11      .01 
   317    312   316      20.88       .02       .00       .00       .13      .02 
   321    316   318      16.08       .00       .00       .00       .10      .01 
   325    320   324       5.86       .00       .00       .00       .02      .00 
   329    324   328      -9.04       .00       .00       .00      -.03      .00 
   333    328   364      -5.60       .00       .00       .00      -.02      .00 
   335    320   382       -.67       .00       .00       .00       .00      .00 
   337    332   320      20.09       .00       .00       .00       .06      .00 
   341    332   300     -43.33       .00       .00       .00      -.12     -.01 
   357    352   364      14.43       .00       .00       .00       .04      .00 
   387    332   352      23.25       .00       .00       .00       .07      .00 
   389    376   378      15.43       .00       .00       .00       .10      .01 
   393    302   318     -11.28       .00       .00       .00      -.07     -.01 
   399    382   378      -4.89       .00       .00       .00      -.03      .00 
   401    378   380       5.62       .00       .00       .00       .04      .00 
   403    382   380       -.70       .00       .00       .00       .00      .00 
   405    100   328      18.35       .00       .00       .00       .05      .00 
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  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         8               .00      609.99      290.00      138.66 
        10               .00      609.99      320.00      125.66 
        12               .00      481.52      320.00       69.99 
        13              9.85      481.38      250.00      100.27 
        14               .00      624.99      335.00      125.66 
        15              9.85      481.38      256.00       97.67 
        16               .00      624.99      328.00      128.70 
        17              6.03      481.39      261.00       95.50 
        18               .00      481.53      328.00       66.53 
        20               .00      481.38      262.00       95.07 
        22             39.08      481.39      280.00       87.27 
        24             60.69      481.39      280.00       87.27 
        32             41.58      481.41      300.00       78.61 
        36             60.69      481.42      298.00       79.48 
        40             22.33      481.50      317.00       71.29 
        44               .00      481.51      318.00       70.85 
        65               .00      608.25      320.00      124.91 
        67               .00      483.26      320.00       70.75 
        71               .00      609.99      320.00      125.66 
        73               .00      481.52      320.00       69.99 
        77               .00      623.25      328.00      127.94 
        79               .00      483.26      328.00       67.28 
        83               .00      624.99      328.00      128.70 
        85               .00      481.53      328.00       66.53 
       100             66.34      481.38      270.00       91.60 
       104               .00      481.38      294.00       81.20 
       108               .00      481.39      306.00       76.00 
       112              7.40      481.41      308.00       75.14 
       116             20.40      481.45      305.00       76.46 
       120             17.50      481.48      298.00       79.51 
       200             31.65      481.38      274.00       89.86 
       202             19.16      481.38      268.00       92.46 
       204             22.80      481.38      288.00       83.80 
       208             40.63      481.38      292.00       82.06 
       212             26.25      481.39      297.00       79.90 
       216             17.56      481.40      306.00       76.01 
       232             23.29      481.39      306.00       76.00 
       236             25.61      481.38      292.00       82.07 
       300               .00      481.38      314.00       72.53 
       302               .00      481.38      322.00       69.07 
       304              4.80      481.39      325.50       67.55 
       306              4.80      481.38      317.00       71.23 
       308              4.80      481.41      314.00       72.54 
       312             17.80      481.40      321.00       69.51 
       316              4.80      481.39      333.50       64.08 
       318              4.80      481.39      333.00       64.30 
       320             14.90      481.38      328.00       66.46 
       324             14.90      481.38      312.00       73.40 
       328             14.90      481.38      310.00       74.26 
       332               .00      481.38      322.00       69.06 
       352              8.82      481.38      318.00       70.80 
       364              8.83      481.38      317.00       71.23 
       376              4.92      481.38      328.00       66.47 
       378              4.92      481.38      328.00       66.46 
       380              4.92      481.38      326.00       67.33 
       382              4.92      481.38      326.00       67.33 
  
                      MAXIMUM PRESSURES 
         8               .00      609.99      290.00      138.66 
        16               .00      624.99      328.00      128.70 
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        83               .00      624.99      328.00      128.70 
        77               .00      623.25      328.00      127.94 
        14               .00      624.99      335.00      125.66 
  
                      MINIMUM PRESSURES 
       316              4.80      481.39      333.50       64.08 
       318              4.80      481.39      333.00       64.30 
       320             14.90      481.38      328.00       66.46 
       378              4.92      481.38      328.00       66.46 
       376              4.92      481.38      328.00       66.47 
  
 THE NET SYSTEM DEMAND =    692.52 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         2         346.49    
         3         346.03    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =    692.52 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   4.80 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00334 
  
 
 3Roots - Phase 2 Water System with only Two PR Stations                          
 Water System Analysis                                                            
 Peak Hour Demands                                                                
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     2      0     8    1681.84       .09       .00       .00      2.68     1.90 
     3      0    14    1642.25       .09       .00       .00      2.62     1.82 
     6      8    10    1681.84       .09       .00       .00      2.68     1.90 
     8     14    16    1642.25       .09       .00       .00      2.62     1.82 
    10     15    13     153.89       .02       .00       .00       .25      .02 
    11     15    17    -201.17      -.03       .00       .00      -.32     -.04 
    12     17    20     335.17       .01       .00       .00       .53      .10 
    13     17    24    -565.28      -.15       .00       .00      -.58     -.08 
    14     22    24    -187.58      -.04       .00       .00      -.53     -.13 
    15     36    24    1044.17       .42       .00       .00      1.32      .44 
    27     36    32     199.58       .05       .00       .00       .57      .15 
    29     44    36    1535.07      1.56       .00       .00      1.94      .90 
    33     44    40     107.18       .01       .00       .00       .30      .05 
    37     18    44    1642.25       .41       .00       .00      2.07     1.02 
    64     10    65     623.09      5.16       .00       .00     15.91   257.99 
    66      0    67     623.09      5.16       .00       .00     15.91   257.99 
    68     67    12     623.09      5.16       .00       .00     15.91   257.99 
    70     10    71    1058.75       .16       .00       .00      4.32     7.94 
    72      0    73    1058.75       .16       .00       .00      4.32     7.94 
    74     73    12    1058.75       .16       .00       .00      4.32     7.94 
    76     16    77     622.39      5.15       .00       .00     15.89   257.45 
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    78      0    79     622.39      5.15       .00       .00     15.89   257.45 
    80     79    18     622.39      5.15       .00       .00     15.89   257.45 
    82     16    83    1019.86       .15       .00       .00      4.17     7.41 
    84      0    85    1019.86       .15       .00       .00      4.17     7.41 
    86     85    18    1019.86       .15       .00       .00      4.17     7.41 
   101     20   100     335.17       .04       .00       .00       .53      .10 
   105    100   104    -180.10      -.02       .00       .00      -.29     -.03 
   109    104   108    -397.18      -.07       .00       .00      -.63     -.13 
   113    108   112    -698.60      -.41       .00       .00     -1.11     -.37 
   117    116   112    1499.92       .80       .00       .00      2.39     1.54 
   121    120   116    1597.84       .55       .00       .00      2.55     1.73 
   125     12   120    1681.84       .72       .00       .00      2.68     1.90 
   201    100   200     112.19       .03       .00       .00       .32      .05 
   202    202   200      14.64       .00       .00       .00       .04      .00 
   203    202    13    -106.61      -.04       .00       .00      -.30     -.05 
   205    200   204     -25.09       .00       .00       .00      -.07      .00 
   209    204   208     195.02       .03       .00       .00       .55      .14 
   211    204   212    -235.40      -.14       .00       .00      -.67     -.20 
   213    212   216    -361.40      -.28       .00       .00     -1.03     -.45 
   215    216   112    -445.69      -.11       .00       .00     -1.26     -.66 
   241    108   232     111.79       .02       .00       .00       .32      .05 
   249    104   236     217.08       .04       .00       .00       .62      .17 
   253    236   204      94.15       .01       .00       .00       .27      .04 
   301    108   300     189.63       .05       .00       .00       .54      .14 
   303    300   376     -20.95       .00       .00       .00      -.06      .00 
   304    376   302    -119.47      -.01       .00       .00      -.34     -.06 
   305    302   304     -86.97      -.09       .00       .00      -.56     -.23 
   307    302   306      23.04       .00       .00       .00       .15      .02 
   309    304   308    -110.01      -.30       .00       .00      -.70     -.36 
   312    112   308     320.11       .05       .00       .00       .91      .36 
   313    308   312     187.06       .04       .00       .00       .53      .13 
   317    312   316     101.62       .29       .00       .00       .65      .31 
   321    316   318      78.58       .03       .00       .00       .50      .19 
   325    320   324      29.59       .00       .00       .00       .08      .00 
   329    324   328     -41.93       .00       .00       .00      -.12     -.01 
   333    328   364     -28.80       .00       .00       .00      -.08      .00 
   335    320   382      -4.05       .00       .00       .00      -.03      .00 
   337    332   320      97.06       .01       .00       .00       .28      .04 
   341    332   300    -210.58      -.07       .00       .00      -.60     -.16 
   357    352   364      71.18       .01       .00       .00       .20      .02 
   387    332   352     113.52       .01       .00       .00       .32      .05 
   389    376   378      74.90       .07       .00       .00       .48      .17 
   393    302   318     -55.54      -.03       .00       .00      -.35     -.10 
   399    382   378     -23.91      -.01       .00       .00      -.15     -.02 
   401    378   380      27.37       .01       .00       .00       .17      .03 
   403    382   380      -3.76       .00       .00       .00      -.02      .00 
   405    100   328      84.65       .04       .00       .00       .24      .03 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         8               .00      609.91      290.00      138.63 
        10               .00      609.81      320.00      125.58 
        12               .00      474.68      320.00       67.03 
        13             47.28      472.11      250.00       96.25 
        14               .00      624.91      335.00      125.63 
        15             47.28      472.13      256.00       93.66 
        16               .00      624.82      328.00      128.62 
        17             28.94      472.16      261.00       91.50 
        18               .00      474.70      328.00       63.57 
        20               .00      472.15      262.00       91.06 
        22            187.58      472.27      280.00       83.32 
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        24            291.31      472.31      280.00       83.34 
        32            199.58      472.68      300.00       74.83 
        36            291.31      472.73      298.00       75.72 
        40            107.18      474.28      317.00       68.15 
        44               .00      474.29      318.00       67.73 
        65               .00      604.65      320.00      123.35 
        67               .00      479.84      320.00       69.26 
        71               .00      609.65      320.00      125.52 
        73               .00      474.84      320.00       67.10 
        77               .00      619.67      328.00      126.39 
        79               .00      479.85      328.00       65.80 
        83               .00      624.67      328.00      128.56 
        85               .00      474.85      328.00       63.64 
       100            318.43      472.10      270.00       87.58 
       104               .00      472.13      294.00       77.19 
       108               .00      472.20      306.00       72.02 
       112             35.52      472.61      308.00       71.33 
       116             97.92      473.41      305.00       72.98 
       120             84.00      473.96      298.00       76.25 
       200            151.92      472.08      274.00       85.83 
       202             91.97      472.08      268.00       88.43 
       204            109.44      472.08      288.00       79.77 
       208            195.02      472.05      292.00       78.02 
       212            126.00      472.22      297.00       75.93 
       216             84.29      472.50      306.00       72.15 
       232            111.79      472.18      306.00       72.01 
       236            122.93      472.09      292.00       78.04 
       300               .00      472.15      314.00       68.53 
       302               .00      472.16      322.00       65.07 
       304             23.04      472.25      325.50       63.59 
       306             23.04      472.16      317.00       67.23 
       308             23.04      472.56      314.00       68.71 
       312             85.44      472.51      321.00       65.66 
       316             23.04      472.22      333.50       60.11 
       318             23.04      472.19      333.00       60.32 
       320             71.52      472.07      328.00       62.43 
       324             71.52      472.06      312.00       69.36 
       328             71.52      472.07      310.00       70.23 
       332               .00      472.08      322.00       65.04 
       352             42.34      472.08      318.00       66.77 
       364             42.38      472.07      317.00       67.20 
       376             23.62      472.15      328.00       62.46 
       378             23.62      472.08      328.00       62.43 
       380             23.62      472.07      326.00       63.30 
       382             23.62      472.07      326.00       63.30 
  
                      MAXIMUM PRESSURES 
         8               .00      609.91      290.00      138.63 
        16               .00      624.82      328.00      128.62 
        83               .00      624.67      328.00      128.56 
        77               .00      619.67      328.00      126.39 
        14               .00      624.91      335.00      125.63 
  
                      MINIMUM PRESSURES 
       316             23.04      472.22      333.50       60.11 
       318             23.04      472.19      333.00       60.32 
       320             71.52      472.07      328.00       62.43 
       378             23.62      472.08      328.00       62.43 
       376             23.62      472.15      328.00       62.46 
  
 THE NET SYSTEM DEMAND =   3324.10 
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 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         2        1681.84    
         3        1642.25    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   3324.10 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       316           2000.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  3 TRIALS WITH AN ACCURACY =  .00365 
  
 
 3Roots - Phase 2 Water System with only Two PR Stations                          
 Maximum Day Demands plus Fire Flow                                               
 2000 GPM Fire Flow at Node 316                                                   
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     2      0     8    1882.48       .12       .00       .00      3.00     2.34 
     3      0    14    1492.96       .08       .00       .00      2.38     1.52 
     6      8    10    1882.48       .12       .00       .00      3.00     2.34 
     8     14    16    1492.96       .08       .00       .00      2.38     1.52 
    10     15    13     227.88       .04       .00       .00       .36      .05 
    11     15    17    -247.58      -.04       .00       .00      -.40     -.05 
    12     17    20     784.58       .06       .00       .00      1.25      .46 
    13     17    24   -1044.22      -.47       .00       .00     -1.07     -.26 
    14     22    24     -78.16      -.01       .00       .00      -.22     -.03 
    15     36    24    1243.76       .57       .00       .00      1.57      .61 
    27     36    32      83.16       .01       .00       .00       .24      .03 
    29     44    36    1448.30      1.40       .00       .00      1.83      .81 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44    1492.96       .34       .00       .00      1.88      .86 
    64     10    65     626.87      5.22       .00       .00     16.00   260.89 
    66      0    67     626.87      5.22       .00       .00     16.00   260.89 
    68     67    12     626.87      5.22       .00       .00     16.00   260.89 
    70     10    71    1255.60       .22       .00       .00      5.13    10.89 
    72      0    73    1255.60       .22       .00       .00      5.13    10.89 
    74     73    12    1255.60       .22       .00       .00      5.13    10.89 
    76     16    77     619.92      5.11       .00       .00     15.83   255.56 
    78      0    79     619.92      5.11       .00       .00     15.83   255.56 
    80     79    18     619.92      5.11       .00       .00     15.83   255.56 
    82     16    83     873.05       .11       .00       .00      3.57     5.56 
    84      0    85     873.05       .11       .00       .00      3.57     5.56 
    86     85    18     873.05       .11       .00       .00      3.57     5.56 
   101     20   100     784.58       .22       .00       .00      1.25      .46 
   105    100   104     258.95       .04       .00       .00       .41      .06 
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   109    104   108     315.98       .05       .00       .00       .50      .09 
   113    108   112    -494.36      -.22       .00       .00      -.79     -.20 
   117    116   112    1806.68      1.13       .00       .00      2.88     2.17 
   121    120   116    1847.48       .72       .00       .00      2.95     2.26 
   125     12   120    1882.48       .89       .00       .00      3.00     2.34 
   201    100   200        .92       .00       .00       .00       .00      .00 
   202    202   200     169.86       .07       .00       .00       .48      .11 
   203    202    13    -208.18      -.13       .00       .00      -.59     -.16 
   205    200   204     107.49       .03       .00       .00       .30      .05 
   209    204   208      81.26       .01       .00       .00       .23      .03 
   211    204   212    -127.62      -.04       .00       .00      -.36     -.06 
   213    212   216    -180.12      -.08       .00       .00      -.51     -.12 
   215    216   112    -215.24      -.03       .00       .00      -.61     -.17 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236     -57.02       .00       .00       .00      -.16     -.01 
   253    236   204    -108.24      -.02       .00       .00      -.31     -.05 
   301    108   300     763.75       .66       .00       .00      2.17     1.79 
   303    300   376     821.34       .68       .00       .00      2.33     2.04 
   304    376   302     991.71       .65       .00       .00      2.81     2.90 
   305    302   304    -221.16      -.51       .00       .00     -1.41    -1.30 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308    -230.76     -1.19       .00       .00     -1.47    -1.40 
   312    112   308    1082.29       .51       .00       .00      3.07     3.40 
   313    308   312     841.92       .66       .00       .00      2.39     2.14 
   317    312   316     806.32     13.65       .00       .00      5.15    14.22 
   321    316   318   -1193.68     -4.85       .00       .00     -7.62   -29.41 
   325    320   324    -143.17      -.08       .00       .00      -.41     -.08 
   329    324   328    -172.97      -.04       .00       .00      -.49     -.11 
   333    328   364     189.25       .06       .00       .00       .54      .13 
   335    320   382     209.73       .17       .00       .00      1.34     1.17 
   337    332   320      96.37       .01       .00       .00       .27      .04 
   341    332   300      57.58       .01       .00       .00       .16      .01 
   357    352   364    -171.59      -.03       .00       .00      -.49     -.11 
   387    332   352    -153.95      -.01       .00       .00      -.44     -.09 
   389    376   378    -180.21      -.38       .00       .00     -1.15     -.89 
   393    302   318    1203.28      7.76       .00       .00      7.68    29.85 
   399    382   378     114.58       .13       .00       .00       .73      .38 
   401    378   380     -75.47      -.05       .00       .00      -.48     -.18 
   403    382   380      85.31       .09       .00       .00       .54      .22 
   405    100   328     392.02       .64       .00       .00      1.11      .52 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         8               .00      609.88      290.00      138.62 
        10               .00      609.77      320.00      125.57 
        12               .00      474.56      320.00       66.98 
        13             19.70      471.90      250.00       96.16 
        14               .00      624.92      335.00      125.63 
        15             19.70      471.94      256.00       93.57 
        16               .00      624.85      328.00      128.63 
        17             12.06      471.98      261.00       91.43 
        18               .00      474.78      328.00       63.60 
        20               .00      471.92      262.00       90.96 
        22             78.16      472.45      280.00       83.39 
        24            121.38      472.46      280.00       83.40 
        32             83.16      473.02      300.00       74.98 
        36            121.38      473.03      298.00       75.85 
        40             44.66      474.43      317.00       68.22 
        44               .00      474.43      318.00       67.79 
        65               .00      604.55      320.00      123.30 
        67               .00      479.78      320.00       69.24 
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        71               .00      609.55      320.00      125.47 
        73               .00      474.78      320.00       67.07 
        77               .00      619.74      328.00      126.42 
        79               .00      479.89      328.00       65.82 
        83               .00      624.74      328.00      128.59 
        85               .00      474.89      328.00       63.65 
       100            132.68      471.70      270.00       87.40 
       104               .00      471.66      294.00       76.98 
       108               .00      471.61      306.00       71.76 
       112             14.80      471.83      308.00       70.99 
       116             40.80      472.95      305.00       72.78 
       120             35.00      473.68      298.00       76.13 
       200             63.30      471.70      274.00       85.67 
       202             38.32      471.77      268.00       88.30 
       204             45.60      471.68      288.00       79.59 
       208             81.26      471.67      292.00       77.86 
       212             52.50      471.72      297.00       75.71 
       216             35.12      471.80      306.00       71.85 
       232             46.58      471.61      306.00       71.76 
       236             51.22      471.66      292.00       77.85 
       300               .00      470.95      314.00       68.01 
       302               .00      469.61      322.00       63.97 
       304              9.60      470.12      325.50       62.67 
       306              9.60      469.61      317.00       66.13 
       308              9.60      471.32      314.00       68.17 
       312             35.60      470.65      321.00       64.85 
       316           2000.00      457.00      333.50       53.52 
       318              9.60      461.85      333.00       55.84 
       320             29.80      470.94      328.00       61.94 
       324             29.80      471.02      312.00       68.91 
       328             29.80      471.06      310.00       69.79 
       332               .00      470.96      322.00       64.55 
       352             17.64      470.97      318.00       66.29 
       364             17.66      471.00      317.00       66.73 
       376              9.84      470.27      328.00       61.65 
       378              9.84      470.64      328.00       61.81 
       380              9.84      470.69      326.00       62.70 
       382              9.84      470.77      326.00       62.73 
  
                      MAXIMUM PRESSURES 
         8               .00      609.88      290.00      138.62 
        16               .00      624.85      328.00      128.63 
        83               .00      624.74      328.00      128.59 
        77               .00      619.74      328.00      126.42 
        14               .00      624.92      335.00      125.63 
  
                      MINIMUM PRESSURES 
       316           2000.00      457.00      333.50       53.52 
       318              9.60      461.85      333.00       55.84 
       376              9.84      470.27      328.00       61.65 
       378              9.84      470.64      328.00       61.81 
       320             29.80      470.94      328.00       61.94 
  
 THE NET SYSTEM DEMAND =   3375.44 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         2        1882.48    
         3        1492.96    
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 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   3375.44 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
       324           1500.00 
       328           1500.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  5 TRIALS WITH AN ACCURACY =  .00019 
  
 
 
 3Roots - Phase 2 Water System with only Two PR Stations                          
 Maximum Day Demands plus Fire Flow                                               
 3000 GPM Fire Flow split between Nodes 324 and 328                               
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     2      0     8    2357.21       .18       .00       .00      3.76     3.55 
     3      0    14    1968.23       .13       .00       .00      3.14     2.54 
     6      8    10    2357.21       .18       .00       .00      3.76     3.55 
     8     14    16    1968.23       .13       .00       .00      3.14     2.54 
    10     15    13     303.78       .06       .00       .00       .48      .08 
    11     15    17    -323.48      -.07       .00       .00      -.52     -.09 
    12     17    20    1183.95       .14       .00       .00      1.89      .99 
    13     17    24   -1519.49      -.95       .00       .00     -1.55     -.53 
    14     22    24     -78.16      -.01       .00       .00      -.22     -.03 
    15     36    24    1719.03      1.05       .00       .00      2.17     1.11 
    27     36    32      83.16       .01       .00       .00       .24      .03 
    29     44    36    1923.57      2.37       .00       .00      2.43     1.37 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44    1968.23       .57       .00       .00      2.48     1.43 
    64     10    65     637.95      5.39       .00       .00     16.29   269.50 
    66      0    67     637.95      5.39       .00       .00     16.29   269.50 
    68     67    12     637.95      5.39       .00       .00     16.29   269.50 
    70     10    71    1719.26       .39       .00       .00      7.02    19.50 
    72      0    73    1719.26       .39       .00       .00      7.02    19.50 
    74     73    12    1719.26       .39       .00       .00      7.02    19.50 
    76     16    77     628.67      5.25       .00       .00     16.05   262.28 
    78      0    79     628.67      5.25       .00       .00     16.05   262.28 
    80     79    18     628.67      5.25       .00       .00     16.05   262.28 
    82     16    83    1339.56       .25       .00       .00      5.47    12.28 
    84      0    85    1339.56       .25       .00       .00      5.47    12.28 
    86     85    18    1339.56       .25       .00       .00      5.47    12.28 
   101     20   100    1183.95       .47       .00       .00      1.89      .99 
   105    100   104     -33.20       .00       .00       .00      -.05      .00 
   109    104   108     161.24       .01       .00       .00       .26      .02 
   113    108   112   -1179.53     -1.08       .00       .00     -1.88     -.98 
   117    116   112    2281.41      1.74       .00       .00      3.64     3.34 
   121    120   116    2322.21      1.10       .00       .00      3.71     3.45 
   125     12   120    2357.21      1.35       .00       .00      3.76     3.55 
   201    100   200    -220.84      -.10       .00       .00      -.63     -.18 
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   202    202   200     245.76       .14       .00       .00       .70      .22 
   203    202    13    -284.08      -.23       .00       .00      -.81     -.29 
   205    200   204     -38.38       .00       .00       .00      -.11     -.01 
   209    204   208      81.26       .01       .00       .00       .23      .03 
   211    204   212    -410.91      -.39       .00       .00     -1.17     -.57 
   213    212   216    -463.41      -.45       .00       .00     -1.31     -.71 
   215    216   112    -498.53      -.14       .00       .00     -1.41     -.81 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    -194.45      -.03       .00       .00      -.55     -.14 
   253    236   204    -245.67      -.07       .00       .00      -.70     -.22 
   301    108   300    1294.19      1.75       .00       .00      3.67     4.74 
   303    300   376     -99.56      -.01       .00       .00      -.28     -.04 
   304    376   302    -504.95      -.19       .00       .00     -1.43     -.83 
   305    302   304    -271.84      -.75       .00       .00     -1.73    -1.90 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308    -281.44     -1.72       .00       .00     -1.80    -2.02 
   312    112   308     588.55       .17       .00       .00      1.67     1.10 
   313    308   312     297.51       .10       .00       .00       .84      .31 
   317    312   316     261.91      1.70       .00       .00      1.67     1.77 
   321    316   318     252.31       .27       .00       .00      1.61     1.65 
   325    320   324     852.22      2.12       .00       .00      2.42     2.19 
   329    324   328    -647.78      -.49       .00       .00     -1.84    -1.32 
   333    328   364    -842.46     -1.01       .00       .00     -2.39    -2.14 
   335    320   382    -366.03      -.48       .00       .00     -2.34    -3.29 
   337    332   320     516.00       .29       .00       .00      1.46      .86 
   341    332   300   -1393.76     -2.23       .00       .00     -3.95    -5.44 
   357    352   364     860.12       .66       .00       .00      2.44     2.22 
   387    332   352     877.76       .27       .00       .00      2.49     2.31 
   389    376   378     395.55      1.62       .00       .00      2.52     3.80 
   393    302   318    -242.71      -.40       .00       .00     -1.55    -1.54 
   399    382   378    -222.05      -.44       .00       .00     -1.42    -1.31 
   401    378   380     163.66       .19       .00       .00      1.04      .74 
   403    382   380    -153.82      -.25       .00       .00      -.98     -.66 
   405    100   328    1305.32      5.93       .00       .00      3.70     4.82 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         8               .00      609.82      290.00      138.59 
        10               .00      609.65      320.00      125.51 
        12               .00      474.22      320.00       66.83 
        13             19.70      469.43      250.00       95.09 
        14               .00      624.87      335.00      125.61 
        15             19.70      469.50      256.00       92.51 
        16               .00      624.75      328.00      128.59 
        17             12.06      469.57      261.00       90.38 
        18               .00      474.51      328.00       63.49 
        20               .00      469.43      262.00       89.89 
        22             78.16      470.51      280.00       82.55 
        24            121.38      470.52      280.00       82.56 
        32             83.16      471.55      300.00       74.34 
        36            121.38      471.56      298.00       75.21 
        40             44.66      473.93      317.00       68.00 
        44               .00      473.94      318.00       67.57 
        65               .00      604.26      320.00      123.18 
        67               .00      479.61      320.00       69.16 
        71               .00      609.26      320.00      125.34 
        73               .00      474.61      320.00       67.00 
        77               .00      619.50      328.00      126.32 
        79               .00      479.75      328.00       65.76 
        83               .00      624.50      328.00      128.48 
        85               .00      474.75      328.00       63.59 
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       100            132.68      468.96      270.00       86.22 
       104               .00      468.96      294.00       75.82 
       108               .00      468.95      306.00       70.61 
       112             14.80      470.03      308.00       70.21 
       116             40.80      471.77      305.00       72.27 
       120             35.00      472.87      298.00       75.78 
       200             63.30      469.06      274.00       84.53 
       202             38.32      469.20      268.00       87.19 
       204             45.60      469.06      288.00       78.46 
       208             81.26      469.06      292.00       76.73 
       212             52.50      469.45      297.00       74.73 
       216             35.12      469.90      306.00       71.02 
       232             46.58      468.95      306.00       70.61 
       236             51.22      468.99      292.00       76.70 
       300               .00      467.20      314.00       66.39 
       302               .00      467.40      322.00       63.01 
       304              9.60      468.15      325.50       61.81 
       306              9.60      467.40      317.00       65.17 
       308              9.60      469.87      314.00       67.54 
       312             35.60      469.77      321.00       64.47 
       316              9.60      468.07      333.50       58.31 
       318              9.60      467.80      333.00       58.41 
       320             29.80      464.67      328.00       59.23 
       324           1500.00      462.55      312.00       65.24 
       328           1500.00      463.04      310.00       66.32 
       332               .00      464.97      322.00       61.95 
       352             17.64      464.70      318.00       63.57 
       364             17.66      464.04      317.00       63.72 
       376              9.84      467.21      328.00       60.32 
       378              9.84      465.59      328.00       59.62 
       380              9.84      465.41      326.00       60.41 
       382              9.84      465.15      326.00       60.30 
  
                      MAXIMUM PRESSURES 
         8               .00      609.82      290.00      138.59 
        16               .00      624.75      328.00      128.59 
        83               .00      624.50      328.00      128.48 
        77               .00      619.50      328.00      126.32 
        14               .00      624.87      335.00      125.61 
  
                      MINIMUM PRESSURES 
       316              9.60      468.07      333.50       58.31 
       318              9.60      467.80      333.00       58.41 
       320             29.80      464.67      328.00       59.23 
       378              9.84      465.59      328.00       59.62 
       382              9.84      465.15      326.00       60.30 
  
 THE NET SYSTEM DEMAND =   4325.44 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         2        2357.21    
         3        1968.23    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4325.44 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
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 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        13           2000.00 
        15           2000.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  5 TRIALS WITH AN ACCURACY =  .00053 
  
 
 
 3Roots - Phase 2 Water System with only Two PR Stations                          
 Maximum Day Demands plus Fire Flow                                               
 4000 GPM Fire Flow split between Nodes 13 and 15                                 
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     2      0     8    2740.40       .23       .00       .00      4.37     4.69 
     3      0    14    2605.24       .21       .00       .00      4.16     4.27 
     6      8    10    2740.40       .23       .00       .00      4.37     4.69 
     8     14    16    2605.24       .21       .00       .00      4.16     4.27 
    10     15    13     949.44       .53       .00       .00      1.51      .66 
    11     15    17   -2949.44     -4.35       .00       .00     -4.71    -5.37 
    12     17    20    -805.00      -.07       .00       .00     -1.28     -.48 
    13     17    24   -2156.50     -1.82       .00       .00     -2.20    -1.01 
    14     22    24     -78.16      -.01       .00       .00      -.22     -.03 
    15     36    24    2356.04      1.88       .00       .00      2.97     2.00 
    27     36    32      83.16       .01       .00       .00       .24      .03 
    29     44    36    2560.58      4.03       .00       .00      3.23     2.33 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44    2605.24       .96       .00       .00      3.28     2.40 
    64     10    65     648.78      5.56       .00       .00     16.56   278.03 
    66      0    67     648.78      5.56       .00       .00     16.56   278.03 
    68     67    12     648.78      5.56       .00       .00     16.56   278.03 
    70     10    71    2091.62       .56       .00       .00      8.54    28.03 
    72      0    73    2091.62       .56       .00       .00      8.54    28.03 
    74     73    12    2091.62       .56       .00       .00      8.54    28.03 
    76     16    77     644.78      5.50       .00       .00     16.46   274.86 
    78      0    79     644.78      5.50       .00       .00     16.46   274.86 
    80     79    18     644.78      5.50       .00       .00     16.46   274.86 
    82     16    83    1960.46       .50       .00       .00      8.01    24.86 
    84      0    85    1960.46       .50       .00       .00      8.01    24.86 
    86     85    18    1960.46       .50       .00       .00      8.01    24.86 
   101     20   100    -805.00      -.23       .00       .00     -1.28     -.48 
   105    100   104   -1000.28      -.54       .00       .00     -1.60     -.72 
   109    104   108   -1216.74      -.57       .00       .00     -1.94    -1.04 
   113    108   112   -1453.08     -1.59       .00       .00     -2.32    -1.45 
   117    116   112    2664.60      2.31       .00       .00      4.25     4.45 
   121    120   116    2705.40      1.46       .00       .00      4.32     4.58 
   125     12   120    2740.40      1.78       .00       .00      4.37     4.69 
   201    100   200     449.07       .36       .00       .00      1.27      .67 
   202    202   200   -1088.88     -2.27       .00       .00     -3.09    -3.44 
   203    202    13    1050.56      2.55       .00       .00      2.98     3.22 
   205    200   204    -703.11      -.83       .00       .00     -1.99    -1.53 
   209    204   208      81.26       .01       .00       .00       .23      .03 
   211    204   212    -664.73      -.94       .00       .00     -1.89    -1.38 
   213    212   216    -717.23     -1.00       .00       .00     -2.03    -1.59 
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   215    216   112    -752.35      -.30       .00       .00     -2.13    -1.74 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236     216.46       .04       .00       .00       .61      .17 
   253    236   204     165.24       .03       .00       .00       .47      .10 
   301    108   300     189.76       .05       .00       .00       .54      .14 
   303    300   376    -218.22      -.06       .00       .00      -.62     -.18 
   304    376   302    -360.77      -.10       .00       .00     -1.02     -.45 
   305    302   304    -197.11      -.41       .00       .00     -1.26    -1.05 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308    -206.71      -.97       .00       .00     -1.32    -1.14 
   312    112   308     444.37       .10       .00       .00      1.26      .65 
   313    308   312     228.06       .06       .00       .00       .65      .19 
   317    312   316     192.46       .96       .00       .00      1.23     1.00 
   321    316   318     182.86       .15       .00       .00      1.17      .91 
   325    320   324     200.36       .15       .00       .00       .57      .15 
   329    324   328     170.56       .04       .00       .00       .48      .11 
   333    328   364    -245.71      -.10       .00       .00      -.70     -.22 
   335    320   382    -103.19      -.05       .00       .00      -.66     -.32 
   337    332   320     126.97       .02       .00       .00       .36      .06 
   341    332   300    -407.99      -.23       .00       .00     -1.16     -.56 
   357    352   364     263.37       .07       .00       .00       .75      .25 
   387    332   352     281.01       .03       .00       .00       .80      .28 
   389    376   378     132.71       .21       .00       .00       .85      .50 
   393    302   318    -173.26      -.21       .00       .00     -1.11     -.82 
   399    382   378     -68.48      -.05       .00       .00      -.44     -.15 
   401    378   380      54.39       .02       .00       .00       .35      .10 
   403    382   380     -44.55      -.03       .00       .00      -.28     -.07 
   405    100   328    -386.47      -.62       .00       .00     -1.10     -.51 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         8               .00      609.77      290.00      138.57 
        10               .00      609.53      320.00      125.46 
        12               .00      473.88      320.00       66.68 
        13           2000.00      460.44      250.00       91.19 
        14               .00      624.79      335.00      125.57 
        15           2000.00      460.97      256.00       88.82 
        16               .00      624.57      328.00      128.52 
        17             12.06      465.32      261.00       88.54 
        18               .00      474.01      328.00       63.27 
        20               .00      465.39      262.00       88.14 
        22             78.16      467.13      280.00       81.09 
        24            121.38      467.14      280.00       81.09 
        32             83.16      469.00      300.00       73.24 
        36            121.38      469.01      298.00       74.11 
        40             44.66      473.04      317.00       67.62 
        44               .00      473.04      318.00       67.19 
        65               .00      603.97      320.00      123.05 
        67               .00      479.44      320.00       69.09 
        71               .00      608.97      320.00      125.22 
        73               .00      474.44      320.00       66.92 
        77               .00      619.08      328.00      126.13 
        79               .00      479.50      328.00       65.65 
        83               .00      624.08      328.00      128.30 
        85               .00      474.50      328.00       63.48 
       100            132.68      465.62      270.00       84.77 
       104               .00      466.15      294.00       74.60 
       108               .00      466.73      306.00       69.65 
       112             14.80      468.32      308.00       69.47 
       116             40.80      470.63      305.00       71.77 
       120             35.00      472.10      298.00       75.44 
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       200             63.30      465.26      274.00       82.88 
       202             38.32      462.98      268.00       84.49 
       204             45.60      466.08      288.00       77.17 
       208             81.26      466.08      292.00       75.43 
       212             52.50      467.02      297.00       73.68 
       216             35.12      468.02      306.00       70.21 
       232             46.58      466.72      306.00       69.65 
       236             51.22      466.12      292.00       75.45 
       300               .00      466.68      314.00       66.16 
       302               .00      466.84      322.00       62.76 
       304              9.60      467.25      325.50       61.42 
       306              9.60      466.83      317.00       64.93 
       308              9.60      468.22      314.00       66.83 
       312             35.60      468.16      321.00       63.77 
       316              9.60      467.20      333.50       57.94 
       318              9.60      467.05      333.00       58.09 
       320             29.80      466.43      328.00       59.98 
       324             29.80      466.28      312.00       66.85 
       328             29.80      466.24      310.00       67.70 
       332               .00      466.45      322.00       62.59 
       352             17.64      466.42      318.00       64.31 
       364             17.66      466.34      317.00       64.71 
       376              9.84      466.74      328.00       60.12 
       378              9.84      466.52      328.00       60.03 
       380              9.84      466.50      326.00       60.88 
       382              9.84      466.47      326.00       60.87 
  
                      MAXIMUM PRESSURES 
         8               .00      609.77      290.00      138.57 
        16               .00      624.57      328.00      128.52 
        83               .00      624.08      328.00      128.30 
        77               .00      619.08      328.00      126.13 
        14               .00      624.79      335.00      125.57 
  
                      MINIMUM PRESSURES 
       316              9.60      467.20      333.50       57.94 
       318              9.60      467.05      333.00       58.09 
       320             29.80      466.43      328.00       59.98 
       378              9.84      466.52      328.00       60.03 
       376              9.84      466.74      328.00       60.12 
  
 THE NET SYSTEM DEMAND =   5345.64 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         2        2740.40    
         3        2605.24    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   5345.64 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
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 JUNCTION NUMBER       DEMAND 
       120           3000.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
    125     12  120      380.0    16.0      120.0         .00          .00 
 LINE  125 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00130 
  
 
 3Roots - Phase 2 Water System with only Two PR Stations                          
 3000 GPM Fire Flow at Node 120                                                   
 Source out of Service - Pipe 125 Closed                                          
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     2      0     8        .00       .00       .00       .00       .00      .00 
     3      0    14    4350.04       .55       .00       .00      6.94    11.03 
     6      8    10        .00       .00       .00       .00       .00      .00 
     8     14    16    4350.04       .55       .00       .00      6.94    11.03 
    10     15    13     829.49       .42       .00       .00      1.32      .51 
    11     15    17    -849.19      -.43       .00       .00     -1.35     -.54 
    12     17    20    3040.05       .80       .00       .00      4.85     5.68 
    13     17    24   -3901.30     -5.44       .00       .00     -3.98    -3.04 
    14     22    24     -78.16      -.01       .00       .00      -.22     -.03 
    15     36    24    4100.84      5.24       .00       .00      5.17     5.57 
    27     36    32      83.16       .01       .00       .00       .24      .03 
    29     44    36    4305.38     10.55       .00       .00      5.43     6.10 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44    4350.04      2.49       .00       .00      5.48     6.21 
    64     10    65        .00       .00       .00       .00       .00      .00 
    66      0    67        .00       .00       .00       .00       .00      .00 
    68     67    12        .00       .00       .00       .00       .00      .00 
    70     10    71        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER  72 IS CLOSED 
    74     73    12        .00       .00       .00       .00       .00      .00 
    76     16    77     709.61      6.56       .00       .00     18.12   328.23 
    78      0    79     709.61      6.56       .00       .00     18.12   328.23 
    80     79    18     709.61      6.56       .00       .00     18.12   328.23 
    82     16    83    3640.43      1.56       .00       .00     14.87    78.23 
    84      0    85    3640.43      1.56       .00       .00     14.87    78.23 
    86     85    18    3640.43      1.56       .00       .00     14.87    78.23 
   101     20   100    3040.05      2.67       .00       .00      4.85     5.68 
   105    100   104    1871.86      1.71       .00       .00      2.99     2.31 
   109    104   108    1766.60      1.14       .00       .00      2.82     2.08 
   113    108   112    1801.77      2.37       .00       .00      2.87     2.16 
   117    116   112   -3040.80     -2.95       .00       .00     -4.85    -5.68 
   121    120   116   -3000.00     -1.77       .00       .00     -4.79    -5.54 
 LINE  125 IS CLOSED 
   201    100   200     285.62       .16       .00       .00       .81      .29 
   202    202   200     771.47      1.20       .00       .00      2.19     1.82 
   203    202    13    -809.79     -1.57       .00       .00     -2.30    -1.99 
   205    200   204     993.79      1.57       .00       .00      2.82     2.91 
   209    204   208      81.26       .01       .00       .00       .23      .03 
   211    204   212     920.97      1.72       .00       .00      2.61     2.53 
   213    212   216     868.47      1.43       .00       .00      2.46     2.27 
   215    216   112     833.35       .36       .00       .00      2.36     2.10 
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   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236     105.26       .01       .00       .00       .30      .05 
   253    236   204      54.04       .00       .00       .00       .15      .01 
   301    108   300     -81.75      -.01       .00       .00      -.23     -.03 
   303    300   376     371.66       .16       .00       .00      1.05      .47 
   304    376   302     504.08       .19       .00       .00      1.43      .83 
   305    302   304     251.51       .65       .00       .00      1.61     1.64 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308     241.91      1.30       .00       .00      1.54     1.53 
   312    112   308    -420.48      -.09       .00       .00     -1.19     -.59 
   313    308   312    -188.17      -.04       .00       .00      -.53     -.13 
   317    312   316    -223.77     -1.27       .00       .00     -1.43    -1.32 
   321    316   318    -233.37      -.24       .00       .00     -1.49    -1.43 
   325    320   324    -294.26      -.30       .00       .00      -.83     -.31 
   329    324   328    -324.06      -.14       .00       .00      -.92     -.36 
   333    328   364     396.04       .25       .00       .00      1.12      .53 
   335    320   382     171.78       .12       .00       .00      1.10      .81 
   337    332   320     -92.68      -.01       .00       .00      -.26     -.04 
   341    332   300     453.41       .28       .00       .00      1.29      .68 
   357    352   364    -378.38      -.14       .00       .00     -1.07     -.49 
   387    332   352    -360.74      -.05       .00       .00     -1.02     -.45 
   389    376   378    -142.26      -.24       .00       .00      -.91     -.57 
   393    302   318     242.97       .40       .00       .00      1.55     1.54 
   399    382   378      92.46       .09       .00       .00       .59      .26 
   401    378   380     -59.64      -.03       .00       .00      -.38     -.11 
   403    382   380      69.48       .06       .00       .00       .44      .15 
   405    100   328     749.89      2.12       .00       .00      2.13     1.73 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         8               .00      610.00      290.00      138.67 
        10               .00      610.00      320.00      125.67 
        12               .00      485.00      320.00       71.50 
        13             19.70      447.31      250.00       85.50 
        14               .00      624.45      335.00      125.43 
        15             19.70      447.72      256.00       83.08 
        16               .00      623.90      328.00      128.22 
        17             12.06      448.16      261.00       81.10 
        18               .00      471.87      328.00       62.34 
        20               .00      447.36      262.00       80.32 
        22             78.16      453.59      280.00       75.22 
        24            121.38      453.60      280.00       75.23 
        32             83.16      458.83      300.00       68.83 
        36            121.38      458.84      298.00       69.70 
        40             44.66      469.38      317.00       66.03 
        44               .00      469.38      318.00       65.60 
        65               .00      610.00      320.00      125.67 
        67               .00      485.00      320.00       71.50 
        71               .00      610.00      320.00      125.67 
        73               .00      485.00      320.00       71.50 
        77               .00      617.33      328.00      125.38 
        79               .00      478.44      328.00       65.19 
        83               .00      622.33      328.00      127.54 
        85               .00      473.44      328.00       63.02 
       100            132.68      444.69      270.00       75.70 
       104               .00      442.98      294.00       64.56 
       108               .00      441.84      306.00       58.86 
       112             14.80      439.46      308.00       56.97 
       116             40.80      436.51      305.00       56.99 
       120           3000.00      434.74      298.00       59.25 
       200             63.30      444.54      274.00       73.90 



3Roots Development Project, Carroll Canyon, San Diego December 20, 2018 
Onsite Public Water System – File: 537012P2 Dexter Wilson Engr., Inc. 
Phase 2 Water Analysis with Only Two PR Stations 
_______________________________________________________________________________________ 

Appendix E    Page 20 of 32 
 

       202             38.32      445.74      268.00       77.02 
       204             45.60      442.97      288.00       67.15 
       208             81.26      442.96      292.00       65.42 
       212             52.50      441.25      297.00       62.51 
       216             35.12      439.82      306.00       57.99 
       232             46.58      441.83      306.00       58.86 
       236             51.22      442.97      292.00       65.42 
       300               .00      441.85      314.00       55.40 
       302               .00      441.50      322.00       51.78 
       304              9.60      440.85      325.50       49.99 
       306              9.60      441.50      317.00       53.95 
       308              9.60      439.55      314.00       54.41 
       312             35.60      439.59      321.00       51.39 
       316              9.60      440.87      333.50       46.53 
       318              9.60      441.10      333.00       46.84 
       320             29.80      442.14      328.00       49.46 
       324             29.80      442.43      312.00       56.52 
       328             29.80      442.57      310.00       57.45 
       332               .00      442.12      322.00       52.05 
       352             17.64      442.18      318.00       53.81 
       364             17.66      442.32      317.00       54.31 
       376              9.84      441.69      328.00       49.27 
       378              9.84      441.93      328.00       49.37 
       380              9.84      441.96      326.00       50.25 
       382              9.84      442.02      326.00       50.28 
  
                      MAXIMUM PRESSURES 
         8               .00      610.00      290.00      138.67 
        16               .00      623.90      328.00      128.22 
        83               .00      622.33      328.00      127.54 
        10               .00      610.00      320.00      125.67 
        65               .00      610.00      320.00      125.67 
  
                      MINIMUM PRESSURES 
       316              9.60      440.87      333.50       46.53 
       318              9.60      441.10      333.00       46.84 
       376              9.84      441.69      328.00       49.27 
       378              9.84      441.93      328.00       49.37 
       320             29.80      442.14      328.00       49.46 
  
 THE NET SYSTEM DEMAND =   4350.04 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         2            .00    
         3        4350.04    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4350.04 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
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        40           1500.00 
        44           1500.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
    125     12  120      380.0    16.0      120.0         .00          .00 
     37     18   44      400.0    16.0      120.0         .00          .00 
 LINE   37 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  5 TRIALS WITH AN ACCURACY =  .00450 
  
 
 3Roots - Phase 2 Water System with only Two PR Stations                          
 3000 GPM Fire Flow split between Nodes 40 and 44                                 
 Source out of Service - Pipe 37 Closed                                           
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     2      0     8    4340.38       .55       .00       .00      6.93    10.98 
     3      0    14        .00       .00       .00       .00       .00      .00 
     6      8    10    4340.38       .55       .00       .00      6.93    10.98 
     8     14    16        .00       .00       .00       .00       .00      .00 
    10     15    13    -692.72      -.30       .00       .00     -1.11     -.37 
    11     15    17     673.02       .28       .00       .00      1.07      .35 
    12     17    20   -2743.12      -.66       .00       .00     -4.38    -4.70 
    13     17    24    3404.08      4.23       .00       .00      3.48     2.36 
    14     22    24     -78.16      -.01       .00       .00      -.22     -.03 
    15     36    24   -3204.54     -3.32       .00       .00     -4.04    -3.53 
    27     36    32      83.16       .01       .00       .00       .24      .03 
    29     44    36   -3000.00     -5.40       .00       .00     -3.78    -3.12 
    33     44    40    1500.00      1.87       .00       .00      4.25     6.23 
 LINE   37 IS CLOSED 
    64     10    65     710.91      6.59       .00       .00     18.15   329.34 
    66      0    67     710.91      6.59       .00       .00     18.15   329.34 
    68     67    12     710.91      6.59       .00       .00     18.15   329.34 
    70     10    71    3629.47      1.56       .00       .00     14.83    77.79 
    72      0    73    3629.47      1.56       .00       .00     14.83    77.79 
    74     73    12    3629.47      1.56       .00       .00     14.83    77.79 
    76     16    77        .00       .00       .00       .00       .00      .00 
    78      0    79        .00       .00       .00       .00       .00      .00 
    80     79    18        .00       .00       .00       .00       .00      .00 
    82     16    83        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER  84 IS CLOSED 
    86     85    18        .00       .00       .00       .00       .00      .00 
   101     20   100   -2743.12     -2.21       .00       .00     -4.38    -4.70 
   105    100   104   -1925.13     -1.80       .00       .00     -3.07    -2.44 
   109    104   108   -2039.88     -1.49       .00       .00     -3.25    -2.71 
   113    108   112   -2374.05     -3.95       .00       .00     -3.79    -3.59 
   117    116   112    4264.58      5.53       .00       .00      6.80    10.63 
   121    120   116    4305.38      3.46       .00       .00      6.87    10.82 
   125     12   120    4340.38      4.17       .00       .00      6.93    10.98 
   201    100   200    -220.16      -.10       .00       .00      -.62     -.18 
   202    202   200    -750.74     -1.14       .00       .00     -2.13    -1.73 
   203    202    13     712.42      1.24       .00       .00      2.02     1.57 
   205    200   204   -1034.20     -1.69       .00       .00     -2.93    -3.13 
   209    204   208      81.26       .01       .00       .00       .23      .03 
   211    204   212   -1097.54     -2.38       .00       .00     -3.11    -3.49 
   213    212   216   -1150.04     -2.40       .00       .00     -3.26    -3.81 
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   215    216   112   -1185.16      -.68       .00       .00     -3.36    -4.03 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236     114.74       .01       .00       .00       .33      .05 
   253    236   204      63.52       .01       .00       .00       .18      .02 
   301    108   300     287.59       .11       .00       .00       .82      .29 
   303    300   376    -382.58      -.17       .00       .00     -1.09     -.50 
   304    376   302    -606.97      -.26       .00       .00     -1.72    -1.17 
   305    302   304    -324.73     -1.04       .00       .00     -2.07    -2.64 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308    -334.33     -2.37       .00       .00     -2.13    -2.79 
   312    112   308     690.57       .22       .00       .00      1.96     1.48 
   313    308   312     346.64       .13       .00       .00       .98      .41 
   317    312   316     311.04      2.34       .00       .00      1.99     2.44 
   321    316   318     301.44       .38       .00       .00      1.92     2.30 
   325    320   324     350.54       .41       .00       .00       .99      .42 
   329    324   328     320.74       .13       .00       .00       .91      .36 
   333    328   364    -439.56      -.30       .00       .00     -1.25     -.64 
   335    320   382    -185.03      -.14       .00       .00     -1.18     -.93 
   337    332   320     195.31       .05       .00       .00       .55      .14 
   341    332   300    -670.18      -.57       .00       .00     -1.90    -1.40 
   357    352   364     457.22       .20       .00       .00      1.30      .69 
   387    332   352     474.86       .09       .00       .00      1.35      .74 
   389    376   378     214.55       .52       .00       .00      1.37     1.22 
   393    302   318    -291.84      -.56       .00       .00     -1.86    -2.17 
   399    382   378    -116.28      -.13       .00       .00      -.74     -.39 
   401    378   380      88.43       .06       .00       .00       .56      .24 
   403    382   380     -78.59      -.07       .00       .00      -.50     -.19 
   405    100   328    -730.51     -2.02       .00       .00     -2.07    -1.64 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         8               .00      609.45      290.00      138.43 
        10               .00      608.90      320.00      125.19 
        12               .00      471.83      320.00       65.79 
        13             19.70      449.19      250.00       86.32 
        14               .00      625.00      335.00      125.67 
        15             19.70      448.89      256.00       83.59 
        16               .00      625.00      328.00      128.70 
        17             12.06      448.61      261.00       81.30 
        18               .00      485.00      328.00       68.03 
        20               .00      449.27      262.00       81.15 
        22             78.16      444.37      280.00       71.23 
        24            121.38      444.38      280.00       71.23 
        32             83.16      441.06      300.00       61.12 
        36            121.38      441.07      298.00       62.00 
        40           1500.00      433.79      317.00       50.61 
        44           1500.00      435.66      318.00       50.99 
        65               .00      602.31      320.00      122.34 
        67               .00      478.41      320.00       68.65 
        71               .00      607.35      320.00      124.52 
        73               .00      473.44      320.00       66.49 
        77               .00      625.00      328.00      128.70 
        79               .00      485.00      328.00       68.03 
        83               .00      625.00      328.00      128.70 
        85               .00      485.00      328.00       68.03 
       100            132.68      451.41      270.00       78.61 
       104               .00      453.22      294.00       68.99 
       108               .00      454.71      306.00       64.44 
       112             14.80      458.66      308.00       65.29 
       116             40.80      464.19      305.00       68.98 
       120             35.00      467.65      298.00       73.52 
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       200             63.30      451.51      274.00       76.92 
       202             38.32      450.43      268.00       79.05 
       204             45.60      453.20      288.00       71.59 
       208             81.26      453.19      292.00       69.85 
       212             52.50      455.58      297.00       68.72 
       216             35.12      457.98      306.00       65.86 
       232             46.58      454.71      306.00       64.44 
       236             51.22      453.21      292.00       69.86 
       300               .00      454.60      314.00       60.93 
       302               .00      455.03      322.00       57.65 
       304              9.60      456.07      325.50       56.58 
       306              9.60      455.03      317.00       59.81 
       308              9.60      458.44      314.00       62.59 
       312             35.60      458.31      321.00       59.50 
       316              9.60      455.97      333.50       53.07 
       318              9.60      455.59      333.00       53.12 
       320             29.80      453.98      328.00       54.59 
       324             29.80      453.57      312.00       61.35 
       328             29.80      453.44      310.00       62.16 
       332               .00      454.03      322.00       57.21 
       352             17.64      453.94      318.00       58.91 
       364             17.66      453.74      317.00       59.25 
       376              9.84      454.77      328.00       54.93 
       378              9.84      454.25      328.00       54.71 
       380              9.84      454.19      326.00       55.55 
       382              9.84      454.11      326.00       55.52 
  
                      MAXIMUM PRESSURES 
         8               .00      609.45      290.00      138.43 
        16               .00      625.00      328.00      128.70 
        77               .00      625.00      328.00      128.70 
        83               .00      625.00      328.00      128.70 
        14               .00      625.00      335.00      125.67 
  
                      MINIMUM PRESSURES 
        40           1500.00      433.79      317.00       50.61 
        44           1500.00      435.66      318.00       50.99 
       316              9.60      455.97      333.50       53.07 
       318              9.60      455.59      333.00       53.12 
       320             29.80      453.98      328.00       54.59 
  
 THE NET SYSTEM DEMAND =   4340.38 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         2        4340.38    
         3            .00    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4340.38 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
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 JUNCTION NUMBER       DEMAND 
       212           1500.00 
       204           1500.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
  
  
    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
     37     18   44      400.0    16.0      120.0         .00          .00 
    125     12  120      380.0    16.0      120.0         .00          .00 
 LINE  125 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  6 TRIALS WITH AN ACCURACY =  .00016 
  
 
 3Roots - Phase 2 Water System with only Two PR Stations                          
 3000 GPM Fire Flow split between Nodes 204 and 212                               
 Source out of Service - Pipe 125 Closed                                          
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     2      0     8        .00       .00       .00       .00       .00      .00 
     3      0    14    4286.94       .54       .00       .00      6.84    10.73 
     6      8    10        .00       .00       .00       .00       .00      .00 
     8     14    16    4286.94       .54       .00       .00      6.84    10.73 
    10     15    13     850.80       .44       .00       .00      1.36      .54 
    11     15    17    -870.50      -.45       .00       .00     -1.39     -.56 
    12     17    20    2955.64       .75       .00       .00      4.72     5.39 
    13     17    24   -3838.20     -5.28       .00       .00     -3.92    -2.95 
    14     22    24     -78.16      -.01       .00       .00      -.22     -.03 
    15     36    24    4037.74      5.09       .00       .00      5.09     5.41 
    27     36    32      83.16       .01       .00       .00       .24      .03 
    29     44    36    4242.28     10.26       .00       .00      5.35     5.93 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44    4286.94      4.29       .00       .00      6.84    10.73 
    64     10    65        .00       .00       .00       .00       .00      .00 
    66      0    67        .00       .00       .00       .00       .00      .00 
    68     67    12        .00       .00       .00       .00       .00      .00 
    70     10    71        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER  72 IS CLOSED 
    74     73    12        .00       .00       .00       .00       .00      .00 
    76     16    77     706.83      6.52       .00       .00     18.04   325.85 
    78      0    79     706.83      6.52       .00       .00     18.04   325.85 
    80     79    18     706.83      6.52       .00       .00     18.04   325.85 
    82     16    83    3580.11      1.52       .00       .00     14.62    75.85 
    84      0    85    3580.11      1.52       .00       .00     14.62    75.85 
    86     85    18    3580.11      1.52       .00       .00     14.62    75.85 
   101     20   100    2955.64      2.53       .00       .00      4.72     5.39 
   105    100   104    1718.72      1.46       .00       .00      2.74     1.98 
   109    104   108     697.52       .20       .00       .00      1.11      .37 
   113    108   112     800.84       .53       .00       .00      1.28      .48 
   117    116   112     -75.80       .00       .00       .00      -.12     -.01 
   121    120   116     -35.00       .00       .00       .00      -.06      .00 
 LINE  125 IS CLOSED 
   201    100   200     542.87       .51       .00       .00      1.54      .95 
   202    202   200     792.78      1.26       .00       .00      2.25     1.91 
   203    202    13    -831.10     -1.65       .00       .00     -2.36    -2.09 
   205    200   204    1272.35      2.48       .00       .00      3.61     4.59 
   209    204   208      81.26       .01       .00       .00       .23      .03 
   211    204   212     661.07       .93       .00       .00      1.88     1.37 
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   213    212   216    -838.93     -1.34       .00       .00     -2.38    -2.12 
   215    216   112    -874.05      -.39       .00       .00     -2.48    -2.29 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236    1021.20       .64       .00       .00      2.90     3.06 
   253    236   204     969.98       .89       .00       .00      2.75     2.78 
   301    108   300    -149.90      -.03       .00       .00      -.43     -.09 
   303    300   376     171.22       .04       .00       .00       .49      .11 
   304    376   302     247.41       .05       .00       .00       .70      .22 
   305    302   304     118.52       .16       .00       .00       .76      .41 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308     108.92       .30       .00       .00       .70      .35 
   312    112   308    -163.81      -.02       .00       .00      -.46     -.10 
   313    308   312     -64.48      -.01       .00       .00      -.18     -.02 
   317    312   316    -100.08      -.29       .00       .00      -.64     -.30 
   321    316   318    -109.68      -.06       .00       .00      -.70     -.35 
   325    320   324    -211.39      -.16       .00       .00      -.60     -.17 
   329    324   328    -241.19      -.08       .00       .00      -.68     -.21 
   333    328   364     290.37       .14       .00       .00       .82      .30 
   335    320   382     115.54       .06       .00       .00       .74      .39 
   337    332   320     -66.05      -.01       .00       .00      -.19     -.02 
   341    332   300     321.12       .15       .00       .00       .91      .36 
   357    352   364    -272.71      -.08       .00       .00      -.77     -.27 
   387    332   352    -255.07      -.03       .00       .00      -.72     -.23 
   389    376   378     -86.02      -.10       .00       .00      -.55     -.23 
   393    302   318     119.28       .11       .00       .00       .76      .41 
   399    382   378      59.64       .04       .00       .00       .38      .11 
   401    378   380     -36.23      -.01       .00       .00      -.23     -.05 
   403    382   380      46.07       .03       .00       .00       .29      .07 
   405    100   328     561.37      1.24       .00       .00      1.59     1.01 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         8               .00      610.00      290.00      138.67 
        10               .00      610.00      320.00      125.67 
        12               .00      485.00      320.00       71.50 
        13             19.70      446.15      250.00       85.00 
        14               .00      624.46      335.00      125.43 
        15             19.70      446.58      256.00       82.59 
        16               .00      623.93      328.00      128.23 
        17             12.06      447.04      261.00       80.62 
        18               .00      471.97      328.00       62.39 
        20               .00      446.28      262.00       79.86 
        22             78.16      452.31      280.00       74.67 
        24            121.38      452.32      280.00       74.67 
        32             83.16      457.40      300.00       68.21 
        36            121.38      457.41      298.00       69.08 
        40             44.66      467.67      317.00       65.29 
        44               .00      467.67      318.00       64.86 
        65               .00      610.00      320.00      125.67 
        67               .00      485.00      320.00       71.50 
        71               .00      610.00      320.00      125.67 
        73               .00      485.00      320.00       71.50 
        77               .00      617.41      328.00      125.41 
        79               .00      478.48      328.00       65.21 
        83               .00      622.41      328.00      127.58 
        85               .00      473.48      328.00       63.04 
       100            132.68      443.75      270.00       75.29 
       104               .00      442.29      294.00       64.26 
       108               .00      442.08      306.00       58.97 
       112             14.80      441.55      308.00       57.87 
       116             40.80      441.55      305.00       59.17 
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       120             35.00      441.55      298.00       62.21 
       200             63.30      443.24      274.00       73.34 
       202             38.32      444.50      268.00       76.48 
       204           1500.00      440.76      288.00       66.19 
       208             81.26      440.75      292.00       64.46 
       212           1500.00      439.83      297.00       61.89 
       216             35.12      441.16      306.00       58.57 
       232             46.58      442.08      306.00       58.97 
       236             51.22      441.65      292.00       64.85 
       300               .00      442.12      314.00       55.52 
       302               .00      442.03      322.00       52.01 
       304              9.60      441.87      325.50       50.43 
       306              9.60      442.03      317.00       54.18 
       308              9.60      441.57      314.00       55.28 
       312             35.60      441.58      321.00       52.25 
       316              9.60      441.86      333.50       46.96 
       318              9.60      441.92      333.00       47.20 
       320             29.80      442.27      328.00       49.52 
       324             29.80      442.43      312.00       56.52 
       328             29.80      442.51      310.00       57.42 
       332               .00      442.26      322.00       52.11 
       352             17.64      442.29      318.00       53.86 
       364             17.66      442.37      317.00       54.33 
       376              9.84      442.08      328.00       49.43 
       378              9.84      442.17      328.00       49.48 
       380              9.84      442.19      326.00       50.35 
       382              9.84      442.21      326.00       50.36 
  
                      MAXIMUM PRESSURES 
         8               .00      610.00      290.00      138.67 
        16               .00      623.93      328.00      128.23 
        83               .00      622.41      328.00      127.58 
        10               .00      610.00      320.00      125.67 
        65               .00      610.00      320.00      125.67 
  
                      MINIMUM PRESSURES 
       316              9.60      441.86      333.50       46.96 
       318              9.60      441.92      333.00       47.20 
       376              9.84      442.08      328.00       49.43 
       378              9.84      442.17      328.00       49.48 
       320             29.80      442.27      328.00       49.52 
  
 THE NET SYSTEM DEMAND =   4286.94 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         2            .00    
         3        4286.94    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   4286.94 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
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 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        13           2000.00 
        15           2000.00 
  
  
 THE RESULTS ARE OBTAINED AFTER  4 TRIALS WITH AN ACCURACY =  .00188 
  
 
 3Roots - Phase 2 Water System with only Two PR Stations                          
 4000 GPM Fire Flow split between Nodes 13 and 15                                 
 Source out of Service - Pipe 125 Closed                                          
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     2      0     8        .00       .00       .00       .00       .00      .00 
     3      0    14    5345.64       .81       .00       .00      8.53    16.16 
     6      8    10        .00       .00       .00       .00       .00      .00 
     8     14    16    5345.64       .81       .00       .00      8.53    16.16 
    10     15    13    1115.28       .72       .00       .00      1.78      .89 
    11     15    17   -3115.28     -4.81       .00       .00     -4.97    -5.94 
    12     17    20    1769.56       .29       .00       .00      2.82     2.08 
    13     17    24   -4896.90     -8.29       .00       .00     -5.00    -4.63 
    14     22    24     -78.16      -.01       .00       .00      -.22     -.03 
    15     36    24    5096.44      7.83       .00       .00      6.43     8.33 
    27     36    32      83.16       .01       .00       .00       .24      .03 
    29     44    36    5300.98     15.51       .00       .00      6.68     8.96 
    33     44    40      44.66       .00       .00       .00       .13      .01 
    37     18    44    5345.64      6.46       .00       .00      8.53    16.16 
    64     10    65        .00       .00       .00       .00       .00      .00 
    66      0    67        .00       .00       .00       .00       .00      .00 
    68     67    12        .00       .00       .00       .00       .00      .00 
    70     10    71        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER  72 IS CLOSED 
    74     73    12        .00       .00       .00       .00       .00      .00 
    76     16    77     757.13      7.40       .00       .00     19.33   370.10 
    78      0    79     757.13      7.40       .00       .00     19.33   370.10 
    80     79    18     757.13      7.40       .00       .00     19.33   370.10 
    82     16    83    4588.51      2.40       .00       .00     18.74   120.10 
    84      0    85    4588.51      2.40       .00       .00     18.74   120.10 
    86     85    18    4588.51      2.40       .00       .00     18.74   120.10 
   101     20   100    1769.56       .98       .00       .00      2.82     2.08 
   105    100   104     721.76       .29       .00       .00      1.15      .40 
   109    104   108     325.58       .05       .00       .00       .52      .09 
   113    108   112     273.29       .07       .00       .00       .44      .07 
   117    116   112     -75.80       .00       .00       .00      -.12     -.01 
   121    120   116     -35.00       .00       .00       .00      -.06      .00 
 LINE  125 IS CLOSED 
   201    100   200     659.68       .74       .00       .00      1.87     1.36 
   202    202   200    -923.04     -1.67       .00       .00     -2.62    -2.54 
   203    202    13     884.72      1.85       .00       .00      2.51     2.34 
   205    200   204    -326.66      -.20       .00       .00      -.93     -.37 
   209    204   208      81.26       .01       .00       .00       .23      .03 
   211    204   212    -108.57      -.03       .00       .00      -.31     -.05 
   213    212   216    -161.07      -.06       .00       .00      -.46     -.10 
   215    216   112    -196.19      -.02       .00       .00      -.56     -.14 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236     396.17       .11       .00       .00      1.12      .53 
   253    236   204     344.95       .13       .00       .00       .98      .41 
   301    108   300       5.71       .00       .00       .00       .02      .00 
   303    300   376      87.89       .01       .00       .00       .25      .03 
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   304    376   302      97.09       .01       .00       .00       .28      .04 
   305    302   304      41.00       .02       .00       .00       .26      .06 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308      31.40       .03       .00       .00       .20      .03 
   312    112   308     -13.49       .00       .00       .00      -.04      .00 
   313    308   312       8.31       .00       .00       .00       .02      .00 
   317    312   316     -27.29      -.03       .00       .00      -.17     -.03 
   321    316   318     -36.89      -.01       .00       .00      -.24     -.05 
   325    320   324     -77.39      -.02       .00       .00      -.22     -.03 
   329    324   328    -107.19      -.02       .00       .00      -.30     -.05 
   333    328   364     118.45       .03       .00       .00       .34      .06 
   335    320   382      48.56       .01       .00       .00       .31      .08 
   337    332   320        .97       .00       .00       .00       .00      .00 
   341    332   300      82.18       .01       .00       .00       .23      .03 
   357    352   364    -100.79      -.01       .00       .00      -.29     -.04 
   387    332   352     -83.15       .00       .00       .00      -.24     -.03 
   389    376   378     -19.04      -.01       .00       .00      -.12     -.01 
   393    302   318      46.49       .02       .00       .00       .30      .07 
   399    382   378      20.75       .01       .00       .00       .13      .02 
   401    378   380      -8.13       .00       .00       .00      -.05      .00 
   403    382   380      17.97       .00       .00       .00       .11      .01 
   405    100   328     255.45       .29       .00       .00       .72      .23 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         8               .00      610.00      290.00      138.67 
        10               .00      610.00      320.00      125.67 
        12               .00      485.00      320.00       71.50 
        13           2000.00      426.57      250.00       76.51 
        14               .00      624.19      335.00      125.32 
        15           2000.00      427.29      256.00       74.23 
        16               .00      623.38      328.00      128.00 
        17             12.06      432.10      261.00       74.14 
        18               .00      470.20      328.00       61.62 
        20               .00      431.81      262.00       73.58 
        22             78.16      440.39      280.00       69.50 
        24            121.38      440.40      280.00       69.50 
        32             83.16      448.22      300.00       64.23 
        36            121.38      448.23      298.00       65.10 
        40             44.66      463.73      317.00       63.58 
        44               .00      463.73      318.00       63.15 
        65               .00      610.00      320.00      125.67 
        67               .00      485.00      320.00       71.50 
        71               .00      610.00      320.00      125.67 
        73               .00      485.00      320.00       71.50 
        77               .00      615.98      328.00      124.79 
        79               .00      477.60      328.00       64.83 
        83               .00      620.98      328.00      126.96 
        85               .00      472.60      328.00       62.66 
       100            132.68      430.83      270.00       69.69 
       104               .00      430.54      294.00       59.17 
       108               .00      430.49      306.00       53.94 
       112             14.80      430.42      308.00       53.05 
       116             40.80      430.41      305.00       54.35 
       120             35.00      430.41      298.00       57.38 
       200             63.30      430.10      274.00       67.64 
       202             38.32      428.42      268.00       69.52 
       204             45.60      430.30      288.00       61.66 
       208             81.26      430.29      292.00       59.93 
       212             52.50      430.33      297.00       57.78 
       216             35.12      430.39      306.00       53.90 
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       232             46.58      430.48      306.00       53.94 
       236             51.22      430.43      292.00       59.98 
       300               .00      430.49      314.00       50.48 
       302               .00      430.47      322.00       47.00 
       304              9.60      430.45      325.50       45.48 
       306              9.60      430.47      317.00       49.17 
       308              9.60      430.42      314.00       50.45 
       312             35.60      430.42      321.00       47.41 
       316              9.60      430.44      333.50       42.01 
       318              9.60      430.45      333.00       42.23 
       320             29.80      430.50      328.00       44.42 
       324             29.80      430.52      312.00       51.36 
       328             29.80      430.54      310.00       52.23 
       332               .00      430.50      322.00       47.02 
       352             17.64      430.50      318.00       48.75 
       364             17.66      430.52      317.00       49.19 
       376              9.84      430.48      328.00       44.41 
       378              9.84      430.48      328.00       44.41 
       380              9.84      430.48      326.00       45.28 
       382              9.84      430.49      326.00       45.28 
  
                      MAXIMUM PRESSURES 
         8               .00      610.00      290.00      138.67 
        16               .00      623.38      328.00      128.00 
        83               .00      620.98      328.00      126.96 
        10               .00      610.00      320.00      125.67 
        65               .00      610.00      320.00      125.67 
  
                      MINIMUM PRESSURES 
       316              9.60      430.44      333.50       42.01 
       318              9.60      430.45      333.00       42.23 
       376              9.84      430.48      328.00       44.41 
       378              9.84      430.48      328.00       44.41 
       320             29.80      430.50      328.00       44.42 
  
 THE NET SYSTEM DEMAND =   5345.64 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         2            .00    
         3        5345.64    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   5345.64 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 
  
  
  
  
 A SUMMARY OF CONDITIONS SPECIFIED FOR THE NEXT SIMULATION FOLLOWS 
  
  
 THE DEMANDS ARE CHANGED FROM ORIGINAL VALUES BY A FACTOR =   2.00 
  
 THE FOLLOWING SPECIFIC DEMAND CHANGES ARE MADE : 
 JUNCTION NUMBER       DEMAND 
        13           2000.00 
        15           2000.00 
  
 THE FOLLOWING CHANGES IN PIPE DATA ARE SPECIFIED 
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    PIPE NO. NODE NOS. LENGTH  DIAMETER  ROUGHNESS  MINOR LOSS K  FIXED GRADE 
    125     12  120      380.0    16.0      120.0         .00          .00 
     37     18   44      400.0    16.0      120.0         .00          .00 
 LINE   37 IS CLOSED 
  
  
 THE RESULTS ARE OBTAINED AFTER  6 TRIALS WITH AN ACCURACY =  .00031 
 
  
 3Roots - Phase 2 Water System with only Two PR Stations                          
 4000 GPM Fire Flow split between Nodes 13 and 15                                 
 Source out of Service - Pipe 37 Closed                                           
  
  
  PIPE NO. NODE NOS.   FLOWRATE  HEAD LOSS PUMP HEAD MINOR LOSS VELOCITY HL/1000 
     2      0     8    5345.64       .81       .00       .00      8.53    16.16 
     3      0    14        .00       .00       .00       .00       .00      .00 
     6      8    10    5345.64       .81       .00       .00      8.53    16.16 
     8     14    16        .00       .00       .00       .00       .00      .00 
    10     15    13     661.95       .27       .00       .00      1.06      .34 
    11     15    17   -2661.95     -3.60       .00       .00     -4.25    -4.44 
    12     17    20   -3122.75      -.84       .00       .00     -4.98    -5.97 
    13     17    24     448.74       .10       .00       .00       .46      .06 
    14     22    24     -78.16      -.01       .00       .00      -.22     -.03 
    15     36    24    -249.20      -.03       .00       .00      -.31     -.03 
    27     36    32      83.16       .01       .00       .00       .24      .03 
    29     44    36     -44.66       .00       .00       .00      -.06      .00 
    33     44    40      44.66       .00       .00       .00       .13      .01 
 LINE   37 IS CLOSED 
    64     10    65     757.14      7.40       .00       .00     19.33   370.11 
    66      0    67     757.14      7.40       .00       .00     19.33   370.11 
    68     67    12     757.14      7.40       .00       .00     19.33   370.11 
    70     10    71    4588.50      2.40       .00       .00     18.74   120.10 
    72      0    73    4588.50      2.40       .00       .00     18.74   120.10 
    74     73    12    4588.50      2.40       .00       .00     18.74   120.10 
    76     16    77        .00       .00       .00       .00       .00      .00 
    78      0    79        .00       .00       .00       .00       .00      .00 
    80     79    18        .00       .00       .00       .00       .00      .00 
    82     16    83        .00       .00       .00       .00       .00      .00 
    THE CHECK VALVE IN LINE NUMBER  84 IS CLOSED 
    86     85    18        .00       .00       .00       .00       .00      .00 
   101     20   100   -3122.75     -2.81       .00       .00     -4.98    -5.97 
   105    100   104   -2420.50     -2.76       .00       .00     -3.86    -3.72 
   109    104   108   -2566.48     -2.28       .00       .00     -4.10    -4.15 
   113    108   112   -2948.04     -5.90       .00       .00     -4.70    -5.37 
   117    116   112    5269.84      8.18       .00       .00      8.41    15.73 
   121    120   116    5310.64      5.11       .00       .00      8.47    15.96 
   125     12   120    5345.64      6.14       .00       .00      8.53    16.16 
   201    100   200      95.40       .02       .00       .00       .27      .04 
   202    202   200   -1376.37     -3.51       .00       .00     -3.90    -5.31 
   203    202    13    1338.05      3.98       .00       .00      3.80     5.04 
   205    200   204   -1344.27     -2.75       .00       .00     -3.81    -5.09 
   209    204   208      81.26       .01       .00       .00       .23      .03 
   211    204   212   -1376.37     -3.61       .00       .00     -3.90    -5.31 
   213    212   216   -1428.87     -3.59       .00       .00     -4.05    -5.70 
   215    216   112   -1463.99     -1.01       .00       .00     -4.15    -5.96 
   241    108   232      46.58       .00       .00       .00       .13      .01 
   249    104   236     145.98       .02       .00       .00       .41      .08 
   253    236   204      94.76       .01       .00       .00       .27      .04 
   301    108   300     334.98       .14       .00       .00       .95      .39 
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   303    300   376    -486.73      -.26       .00       .00     -1.38     -.78 
   304    376   302    -759.41      -.40       .00       .00     -2.15    -1.77 
   305    302   304    -403.76     -1.56       .00       .00     -2.58    -3.95 
   307    302   306       9.60       .00       .00       .00       .06      .00 
   309    304   308    -413.36     -3.51       .00       .00     -2.64    -4.13 
   312    112   308     843.01       .32       .00       .00      2.39     2.14 
   313    308   312     420.06       .18       .00       .00      1.19      .59 
   317    312   316     384.46      3.46       .00       .00      2.45     3.61 
   321    316   318     374.86       .57       .00       .00      2.39     3.44 
   325    320   324     437.76       .62       .00       .00      1.24      .64 
   329    324   328     407.96       .21       .00       .00      1.16      .56 
   333    328   364    -552.17      -.46       .00       .00     -1.57     -.98 
   335    320   382    -233.33      -.21       .00       .00     -1.49    -1.43 
   337    332   320     234.23       .07       .00       .00       .66      .20 
   341    332   300    -821.70      -.84       .00       .00     -2.33    -2.04 
   357    352   364     569.83       .31       .00       .00      1.62     1.04 
   387    332   352     587.47       .13       .00       .00      1.67     1.10 
   389    376   378     262.85       .76       .00       .00      1.68     1.78 
   393    302   318    -365.26      -.85       .00       .00     -2.33    -3.28 
   399    382   378    -144.50      -.20       .00       .00      -.92     -.59 
   401    378   380     108.51       .09       .00       .00       .69      .35 
   403    382   380     -98.67      -.11       .00       .00      -.63     -.29 
   405    100   328    -930.33     -3.16       .00       .00     -2.64    -2.57 
  
  
  JUNCTION NUMBER     DEMAND    GRADE LINE   ELEVATION   PRESSURE  
         8               .00      609.19      290.00      138.32 
        10               .00      608.38      320.00      124.97 
        12               .00      470.20      320.00       65.08 
        13           2000.00      432.31      250.00       79.00 
        14               .00      625.00      335.00      125.67 
        15           2000.00      432.59      256.00       76.52 
        16               .00      625.00      328.00      128.70 
        17             12.06      436.19      261.00       75.91 
        18               .00      485.00      328.00       68.03 
        20               .00      437.02      262.00       75.84 
        22             78.16      436.08      280.00       67.63 
        24            121.38      436.09      280.00       67.64 
        32             83.16      436.05      300.00       58.95 
        36            121.38      436.06      298.00       59.82 
        40             44.66      436.05      317.00       51.59 
        44               .00      436.06      318.00       51.16 
        65               .00      600.98      320.00      121.76 
        67               .00      477.60      320.00       68.29 
        71               .00      605.98      320.00      123.93 
        73               .00      472.60      320.00       66.13 
        77               .00      625.00      328.00      128.70 
        79               .00      485.00      328.00       68.03 
        83               .00      625.00      328.00      128.70 
        85               .00      485.00      328.00       68.03 
       100            132.68      439.83      270.00       73.59 
       104               .00      442.58      294.00       64.39 
       108               .00      444.87      306.00       60.18 
       112             14.80      450.77      308.00       61.87 
       116             40.80      458.95      305.00       66.71 
       120             35.00      464.06      298.00       71.96 
       200             63.30      439.81      274.00       71.85 
       202             38.32      436.30      268.00       72.93 
       204             45.60      442.55      288.00       66.97 
       208             81.26      442.55      292.00       65.24 
       212             52.50      446.17      297.00       64.64 
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       216             35.12      449.76      306.00       62.29 
       232             46.58      444.86      306.00       60.17 
       236             51.22      442.57      292.00       65.24 
       300               .00      444.72      314.00       56.65 
       302               .00      445.38      322.00       53.46 
       304              9.60      446.94      325.50       52.62 
       306              9.60      445.38      317.00       55.63 
       308              9.60      450.45      314.00       59.13 
       312             35.60      450.26      321.00       56.01 
       316              9.60      446.80      333.50       49.10 
       318              9.60      446.23      333.00       49.07 
       320             29.80      443.82      328.00       50.19 
       324             29.80      443.20      312.00       56.85 
       328             29.80      442.99      310.00       57.63 
       332               .00      443.88      322.00       52.82 
       352             17.64      443.76      318.00       54.50 
       364             17.66      443.45      317.00       54.80 
       376              9.84      444.98      328.00       50.69 
       378              9.84      444.22      328.00       50.36 
       380              9.84      444.14      326.00       51.19 
       382              9.84      444.02      326.00       51.14 
  
                      MAXIMUM PRESSURES 
         8               .00      609.19      290.00      138.32 
        16               .00      625.00      328.00      128.70 
        77               .00      625.00      328.00      128.70 
        83               .00      625.00      328.00      128.70 
        14               .00      625.00      335.00      125.67 
  
                      MINIMUM PRESSURES 
       318              9.60      446.23      333.00       49.07 
       316              9.60      446.80      333.50       49.10 
       320             29.80      443.82      328.00       50.19 
       378              9.84      444.22      328.00       50.36 
       376              9.84      444.98      328.00       50.69 
  
 THE NET SYSTEM DEMAND =   5345.64 
  
 SUMMARY OF INFLOWS(+) AND OUTFLOWS(-) FROM FIXED GRADE NODES 
  
    PIPE NUMBER    FLOWRATE 
         2        5345.64    
         3            .00    
  
 THE NET FLOW INTO THE SYSTEM FROM FIXED GRADE NODES =   5345.64 
 THE NET FLOW OUT OF THE SYSTEM INTO FIXED GRADE NODES =       .00 














	Water Study for the 3Roots Project in the City of San Diego
	Table of Contents
	Introduction
	Water Demands
	City of San Diego Design Criteria
	Fire Flow Requirements
	Existing Water System
	Proposed Buildout Water System
	3Roots Project Phasing
	Phase 1 Hydraulic Analysis
	Phase 2 Hydraulic Analysis
	Conclusions and Recommendations
	Appendix A: Site Plan Exhibit and Table 2-1 from Book 2 of City of San Diego Design Guidelines and Standards
	Appendix B: Peaking Factor Tables
	Appendix C: Computer Modeling Output 3Roots Ultimate Water System
	Appendix D: Computer Modeling Output 3Roots Phase 1 Water System
	Appendix E: Computer Modeling Output 3Roots Phase 2 Water System with Only Two (2) PR Stations



