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NARRATIVE

PURPOSE AND SCOPE

The purpose of this engineering report is to provide calculations and supporting documentation for
the design of the proposed potable water system at Southgate single family residential subdivision.
The proposed development, as detailed on the accompanying construction plans, has been designed
to meet the regulatory criteria of the Florida Department of Environmental Protection (FDEP) and
the City of Groveland. This report contains calculations and reference information that is the basis
of the design for the development.

GENERAL PROJECT INFORMATION

The Southgate project site is located in Section 30, Township 22 South, Range 25 East, City of
Groveland, Lake County, Florida. The project entrance is located at S.R. 33.

The subdivision will consist of 85 lots, open space areas, conservation areas and road rights-of-way.
The details and specifications for the proposed improvements are included in the Construction Plans
for Southgate. The project will be constructed in one phase of development.

The proposed drinking water distribution system will serve all 85 lots in Cypress Oaks.

POTABLE WATER SYSTEM

A potable water system meeting all applicable requirements of the FDEP and the City of Groveland
is proposed to serve this project. The proposed system will convey potable water as well as fire flow
to the proposed site. A proposed 10” water main will connect to the existing 10” gate valve at the
Point of Connection (P.O.C.) located at the northwest corner of Hope International Church.

The City of Groveland Utilities Department provided a pressure of 50 psi static pressure and 45 psi
residual pressure at fire hydrant near the connection point.

The system design is based on one ERU =350 GPD, peak hour factor = 4, max. day factor = 2.5, and
required fire flow is 1000 GPM with a residual pressure of 20 psi.

Haestaeds “Cybernet” Software was utilized to model the system. The attached results
indicate that all design criteria have been met and all pressures and flows are within an
acceptable range.
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SECTION-1
INPUT DATA




INPUT DATA

IR SRR SRR RS SRS EEEEEEEEEEEEEEEEEEEEEEEESEEEESES

SUMMARY O F ORIGINAL DATA

LR EEE S SRR SRR SRS S ES SRS SRS SRR SRS SRR EEEEEEEEEEE SRS

CyberNet Version 2.18. Copyright 1991, 92 Haestad Methods Inc.
Run Description: AVG DAY DEMANDS-350gpd/UNIT
Drawing: SG-WTR

PIPELTINE DATA

STATUS CODE: XX -CLOSED PIPE BN -BOUNDARY NODE PU -PUMP LINE
CvV -CHECK VALVE RV -REGULATING VALVE
PIPE NODE NOS. LENGTH DIAMETER ROUGHNESS MINOR LOSS BND-HGL
NUMBER #1 #2 (EE) (in) COEFF. COEFF. (ft)
1-BN 0 2 555.0 8«0 120.00 020 239.89
3 2 3 71.0 8.0 120.00 1.50
4 3 4 370.0 8.0 120.00 1.10
5 4 5 51.0 8.0 120.00 2 .60
6 5 6 288.0 8.0 120.00 2.80
7 6 7 241.0 8.0 120.00 4.00
8 8 7 49.0 8.0 120.00 0.30
9 8 9 242.0 8,0 120.00 290
10 9 10 200.0 8.0 120.00 0.50
11 10 11 50,0 8.0 120.00 0.00
12 ik 12 100. 0 8.0 120.00 1.60
1.3 12 13 249.0 8.0 120.00 0.00
14 13 14 103.0 8.0 120.00 0.50
15 14 15 213.0 8. 0 120.00 1.60
16 15 16 142.0 8.0 120.00 2.40
17 16 21 48.0 8.0 120.00 3..80
18 21 18 172.0 4.0 120.00 1.60
19 21 18 145.0 4.0 120.00 1.60

JUNCTTION N ODE DATA

JUNCTION JUNCTION EXTERNAL JUNCTION
NUMBER TITLE DEMAND ELEVATION CONNECTING PIPES
(gpm) (ft)
2= 10"x8"REDUCE 0.00 116.00 1 3
3=1 FH 0.00 117.20 3 4
4-1 DMD 2.43 114.70 4 5
5-1 FH 0.00 114.00 5 6
6-1 DMD 2.43 109.70 6 7
T =1 FH 0+ 00 111.50 7 8
8-1 DMD 2.43 112.20 8 9
9-1 DMD 2.43 114.40 9 10
10-1 FH 0.00 113.60 10 11
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SECTION-2
ANALYSIS OF FIRE FLOW @ MAX DAY DEMANDS




FIRE FLOW @ MAX DAY DEMANDS

Cybernet Version: 2.18 SN: 1132184896 01-01-1990

Description: FIRE FLOW @ MAX DAY DEMANDS (FACTOR=2.0)
Drawing: C:\DWG\AC12CYB\SG-WTR
Fire Flow Summary. Page 1

JCT Max. Day Max. Day Zone Needed Available @Residual Min. Zone @JCT

No. Demand Pressure No. Fire Flow Fire Flow Pressure Pressure No.
(gpm) (psi) (gpm) (gpm) (psi) (psi)
3 0.0 70.1 1 1000.0 1500.0 39.3 40.3 4
5 0,0 71.5 1 1000.0 1500.0 29.6 29.4 9
7 0.0 72.5 1 1000.0 1380.5 21.3 20.0 9
10 0.0 71.6 1 1000.0 1260.5 20,0 20.1 L
14 0.0 Td .1 il 1000.0 1120.8 20 .0 204 13
16 0.0 76.2 1 10000 1072.3 200 210 <0 18




SECTION-3
ANALYSIS OF SYSTEM WITH AVERAGE DAY DEMANDS




AVERAGE DAY DEMANDS

MAXIMUM DIMENSIONS

| |
| |
| NUMBEE ©Ff DLIDES wns s s simmisio s & s oosesss s s 250 |
[ NUMDEE /6L DUNPSE e oo s sinmmins s ss sisioss s s 62 |
|  Number junction nodes................. 250 |
| FlOW MEEETS vttt ittt ettt et ieeeennnnnn 62 |
|  Boundary NOAES ...t teennennnnnnns 25 |
| Variable storage tanks ............... 62 |
| Pressure switches ........c.iienn. 62 |
| Regulating Valves........ooueeiewuuenn. 62 |
| Ttems for limited output soes.cessoanss 250 |
| limit for non-consecutive numbering .. 2572 |
et it +

Cybernet version 2.18. SN: 1132184896-250

Extended Description:

UNITS SPECIFIETD

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

OUTPUT OPTTION DATA

OUTPUT SELECTION: ALL RESULTS ARE INCLUDED IN THE TABULATED OUTPUT

SYSTEM CONFIGURATTION

NUMBER OF PIPES «aswmess s aoaensisns (p) = 18
NUMBER OF JUNCTION NODES .......... (3) = 17
NUMBER OF PRIMARY LOOPS ....cow s (1) = 1
NUMBER OF BOUNDARY NODES .......... (£f) = dl
NUMBER OF SUPPLY ZONES ............ (z) = 1

A KKK KAk hkkkhkkkkdhkkkhkhkhkkhkhkhkhhkhhkkkkhkhktx

SIMULATTION RESULTS

LR RS RS SR SRS SRS SRR R R R R R R

The results are obtained after 5 trials with an accuracy = 0.00325



SIMULATTION DESCRTIPTION
CyberNet Version 2.18. Copyright 1991, 92 Haestad Methods Inc.

Run Description: AVG DAY DEMANDS-350gpd/UNIT
Drawing: SG-WTR

PIPELINE RESULTS

STATUS CODE: XX -CLOSED PIPE BN -BOUNDARY NODE PU -PUMP LINE
CV -CHECK VALVE RV -REGULATING VALVE TK -STORAGE TANK
PIPE NODE NOS. FLOWRATE HEAD PUMP MINOR LINE HL/
NUMBER #1 #2 LOSS HEAD LOSS VELO. 1000
(gpm) (ft) (ft) (ft)  (ft/s) (ft/ft)
1-BN 0 2 20.66 0.01 0.00 0.00 0.13 0.02
3 2 3 20.66 0.00 0.00 0.00 0.13 0.02
4 3 4 20.66 0.01 0.00 0.00 0.13 0.02
5 4 5 18.23 0.00 0.00 0.00 0:12 0. 01
6 5 [ 18.23 0.00 0.00 0.00 0,12 0,00
7 6 7 15.80 0.00 0.00 0.00 0.10 0.0L
8 8 7 -15.80 0.00 0.00 0.00 0.10 0, 01
9 8 9 13.36 0.00 0.00 0.00 0.09 0.01
10 9 10 10.93 0.00 0.00 0.00 0.07 0.00
11 10 11X 10.93 0.00 0.00 0.00 0.07 0.00
12 11 12 8.50 0.00 0.00 0.00 0.05 0.00
1:3 12 13 6.07 0.00 0.00 0.00 0.04 0.00
14 13 14 3.64 0.00 0.00 0.00 0.02 0.00
15 14 15 3.64 0.00 0.00 0.00 0.02 0.00
16 15 16 1.21 0.00 0.00 0.00 0.01 Q.00
1% 16 21 1.21 0.00 0.00 0.00 0. 01, 0.00
18 21 18 0.58 0.00 0.00 0.00 0.01 0.00
19 2l 18 0.63 0.00 0.00 0.00 0.02 0.00
JUNCTTION N O DE RESULTS
JUNCTION JUNCTION EXTERNAL HYDRAULIC JUNCTION PRESSURE JUNCTION
NUMBER TITLE DEMAND GRADE ELEVATION HEAD PRESSURE
(gpm) (£t) (ft) (ft) (psi)
2-1 10"x8"REDUCE 0.00 239.89 116.00 123.89 53.68
3-1 FH 0.00 239.88 T 20 122.68 53.16
4-1 DMD 2:43 239.88 114.70 125.18 54.24
5-1 FH 0.00 239.88 114.00 125.88 54 .55
6-1 DMD 2.43 239.87 109.70 130,17 56.41
7-1 FH 0.00 239.87 111.50 128,37 55.63
8-1 DMD 2.43 239.87 112.20 127.67 55.32
9-1 DMD 2.43 239.87 114.40 125.47 54,.37
10-1 FH 0.00 239.87 113.60 126.27 54.72
11-1 DMD 2.43 239.87 113.40 126.47 54.80
12-1 DMD 2+43 239.87 113.00 126.87 54,97
13-1 DMD 2.43 239.86 110,10 129.76 56+.23
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SECTION-4
ANALYSIS OF SYSTEM WITH MAX DAY DEMANDS




MAX DAY DEMANDS

o +
| MAXIMUM DIMENSIONS

| ?
| Number of PIRPES cuessessss soses s s s s wsms 250 |
| Number of PUPS e sweis s s sessiss i 5 an e 62 |
| Number JUNCEion NOUES.es s s siwecns s s e sm 250 |
|| FLOW MEEETS wiwws o s s satuioime s o o mwiwa s s 8 abe 62 |
| BOUNAALEY ROGES s s simsmis s s v sinomis o s aeos 25 |
| Variable storage tanks ............... 62 |
| Pressure switches .........ccciiiiiian. 62 |
| Regulating ValvesS.......ueueeeeeuennnnn 62 |
| Items for limited output ............. 250 |
| limit for non-consecutive numbering .. 2572 |
e et +

Cybernet version 2.18. SN: 1132184896-250

Extended Description:

UNTITS SPECIFELED

BELOWRATE s asww s s swws = gallons/minute
HEAD (HGL) wow s sss0ms = feet
PRESSURE ............ = psig

OuUTPUT OPTTION DATA

OUTPUT SELECTION: ALL RESULTS ARE INCLUDED IN THE TABULATED OUTPUT

SYSTEM CONFIGURATTION

NUMBER OF PIPES ..:csamiess
NUMBER OF JUNCTION NODES ..
NUMBER OF PRIMARY LOOPS ...
NUMBER OF BOUNDARY NODES ..
NUMBER OF SUPPLY ZONES ....

........ (p) = 18
........ () = 17
........ (1) = 1
........ (f) = 1
........ (z) = 1

hhkdhkhkhkhhkhkhkhkhkhk bk bk hk bk r b r kb dkrhhkkhkkkkkkkkk

SIMULATTION RESULTS

hhkkkhkhhkhkkkhkhkkhkhkhkkhkkhkhhkhhkhkhkhkhkhkhkrrhkrhrhkxkkhrk

The results are obtained after

4 trials with an accuracy

0.00399



SIMULATTION DESCRIPTION
CyberNet Version 2.18. Copyright 1991,92 Haestad Methods Inc.

Run Description: MAX DAY DEMANDS-FACTOR=2
Drawing: SG-WTR

PIPELTINE RESULTS

STATUS CODE: XX -CLOSED PIPE BN -BOUNDARY NODE PU -PUMP LINE
CV -CHECK VALVE RV -REGULATING VALVE TK -STORAGE TANK
PIPE NODE NOS. FLOWRATE HEAD PUMP MINOR LINE HL/
NUMBER #1 #2 LOSS HEAD LOSS VELO. 1000
(gpm) (£t) (ft) (ft) (ft/s) [ft/fL)
1-BN 0 2 41.32 0.03 0.00 0.00 0.26 0.06
3 2 3 41.32 0.00 0.00 0.00 0.26 0.06
4 3 4 41.32 0.02 0.00 0.00 0.26 0.06
5 4 9 36.45 0.00 0.00 0.00 0.23 0.05
6 5 6 36.45 0.01 0.00 0.00 0:23 0.05
7 6 7 31.59 0,101 0.00 0.00 0.20 0.04
8 8 7 =31 .59 0.00 0.00 0.00 0.20 0.04
9 8 9 26.73 0.0 0.00 0.00 0.17 0.03
10 9 10 21.87 0.00 0.00 0.00 0.14 0.02
11 10 11 21.87 0.00 0.00 0.00 0.14 0.02
12 11 12 17.01 0.00 0.00 0.00 0.11 0.01
13 12 13 12.14 0.00 0.00 0.00 0.08 0.01
14 13 14 T .28 0.00 0.00 0.00 005 0.00
15 14 15 7.28 0.00 0.00 0.00 0. 05 0.00
16 15 16 242 0.00 0.00 0.00 0. 02 0.00
17 16 21 2.42 0.00 0.00 0.00 0.02 0.00
18 21 18 1.16 0.00 0.00 0.00 0.03 0.00
19 21 18 1.26 0.00 0.00 0.00 0.03 0.00
JUNCTTION N ODE RESULTS
JUNCTION JUNCTION EXTERNAL HYDRAULIC JUNCTION PRESSURE JUNCTION
NUMBER TITLE DEMAND GRADE ELEVATION HEAD PRESSURE
(gpm) (ft) (ft) (ft) (psi)
2-1 10"x8"REDUCE 0.00 239.86 116.00 123.86 53.67
3-1 FH 0.00 239.86 117.20 122.66 53.15
4-1 DMD 4.86 239.83 114.70 125,13 54 .22
5=1 EFH 0.00 23983 114.00 12583 54.53
6-1 DMD 4.86 239.81 109.70 130.11 56 .38
=1 FH 0.00 239.80 114,50 128.30 55.60
8-1 DMD 4.86 239.80 112.20 127.60 55.29
9-1 DMD 4.86 239.79 114.40 125..39 54.34
10-1 EH 0.00 239.79 113.60 126.19 54.68
11-1 DMD 4.86 239.79 113.40 126.39 54.77
12-1 DMD 4.86 239.79 113.00 126.79 54.94
13-1 DMD 4.86 239.79 110.10 129.69 56.20




SUMMARY

NET
NET
NET

14-1 FH 0.00 23979
15-1 DMD 4.86 239.78
16-1 FH 0.00 239.78
18-1 DMD 2.42 238.718
21-1 TEE 0.00 239.78

INFLOWS INTO THE SYSTEM FROM BOUNDARY NODES
OUTFLOWS FROM THE SYSTEM INTO BOUNDARY NODES

PIPE FLOWRATE
NUMBER (gpm)

1 41.32
SYSTEM INFLOW = 41.32
SYSTEM OUTFLOW = 0.00
SYSTEM DEMAND = 41.32

**x%% CYBERNET SIMULATION COMPLETED ****
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SECTION -5
ANALYSIS OF SYSTEM WITH PEAK HOUR DEMANDS




PEAK HOUR DEMANDS

MAXIMUM DIMENSIONS

| |
| |
| Number OF PIiPE8 «cvwsan s o3 swmuimn s s s wmeim 250 |
| Numbe¥ OLf PUMDPS e wwie s ssonsioessss ousss 62 |
| Number JUNRCEtion NOAES.....vewswses oo 250 |
| Flow Meters ....i.ieiuiiiiiiiiieeeennas 62 |
| Boundary NOAES ..t ieeverteoonnoronnnas 25 |
| Variable storage tanks ............... 62 |
| Pressure switches .................... 62 |
| Regulating Valves........couviiviueenn. 62 |
| Items for limited output ............. 250 |
| limit for non-consecutive numbering .. 2572 |
e +

Cybernet version 2.18. SN: 1132184896-250

Extended Description:

UNTITS SPECIFTIETD

FLOWRATE ... vvennnn. = gallons/minute
HEAD (HGL) .......... = feet
PRESSURE .« .vvvvnnen.. = psig

OUTPUT OPTTION DATA

OUTPUT SELECTION: ALL RESULTS ARE INCLUDED IN THE TABULATED OUTPUT

SYSTEM CONFIGURATTION

NUMBER OF PIPES . swmsisim s s s siomemssss (p) = 18
NUMBER OF JUNCTION NODES .......... (Jj) = 17
NUMBER OF PRIMARY LOOPS ........... (1) = gt
NUMBER OF BOUNDARY NODES .......... (£) = 1
NUMBER OF SUPPLY ZONES ............ (z) = 1L

Ak hkkkh bk hhhkhkhdhkhkkhkhkhkhkhhkhkhdkkhkhhhkkkhhkk

SIMULATTION RESULTS

hhkkkkhkkkkkhhkhkhkhhkhdkhkhkhkhhhkhhkhkhhhhkhkkhkkxxxx

The results are obtained after 4 trials with an accuracy = 0.00000



SIMULATTION DESCRTIPTTION
CyberNet Version 2.18. Copyright 1991,92 Haestad Methods Inc.

Run Description: PEAK HOUR DEMANDS-FACTOR=4
Drawing: SG-WTR

PIPETLTINE RESULTS

STATUS CODE: XX -CLOSED PIPE BN -BOUNDARY NODE PU -PUMP LINE
CV -CHECK VALVE RV -REGULATING VALVE TK -STORAGE TANK
PIPE NODE NOS. FLOWRATE HEAD PUMP  MINOR LINE HL/
NUMBER #1 #2 LOSS HEAD LOSS VELO. 1000
(gpm) (ft) (ft) (ft) (ft/s) (ft/ft)
1-BN 0 > 82.63 0.12 0.00 0.00 0.53 0.21
3 2 3 82.63 0.01 0.00 0.01 0.53 0.21
4 3 4 82.63 0.08 0.00 0.00 0.53 0.21
5 4 5 72.91 0.01 0.00 0.01 0.47 0.17
6 5 6 72.91 0.05 0.00 0.01 0.47 0.17
7 6 7 63.18 0.03 0.00 0.01 0.40 0.13
8 8 7 -63.18 0.01 0.00 0.00 0.40 0.13
9 8 9 53.46 0.02 0.00 0.01 0.34 0.09
10 9 10 43.74 0.01 0.00 0.00 0.28 0.06
1 10 11 43.74 0.00 0.00 0.00 0.28 0.06
ik 11 12 34.01 0.00 0.00 0.00 0.22 0.04
13 12 13 24.29 0.01 0.00 0.00 0.16 0.02
14 13 14 14.56 0.00 0.00 0.00 0.09 0.01
15 14 15 14.56 0.00 0.00 0.00 0.09 0.01
16 15 16 4.84 0.00 0.00 0.00 0.03 0.00
17 16 21 4.84 0.00 0.00 0.00 0.03 0.00
18 21 18 2.32 0.00 0.00 0.00 0.06 0.01
19 21 18 2.52 0.00 0.00 0.00 0.06 0.01
JUNCTION NODE RESULTS
JUNCTION  JUNCTION EXTERNAL  HYDRAULIC  JUNCTION PRESSURE  JUNCTION
NUMBER TITLE DEMAND GRADE ELEVATION HEAD PRESSURE
(gpm) (Tt) {EE) (ft) (psi)
2-1 10"x8"REDUCE 0.00 239.78 116.00 123.78 53.64
3-1 FH 0.00 239.76 117.20 122.56 53.11
4-1 DMD 9.72 239.67 114.70 124.97 54.16
5-1 FH 0.00 239.66 114.00 125.66 54.45
6-1 DMD 9.72 239.60 109.70 129.90 56.29
7-1 FH 0.00 239.56 111.50 128.06 55.49
8-1 DMD 9.72 239.55 112.20 127.35 55.19
9-1 DMD 9.72 239.52 114.40 125.12 54.22
10-1 FH 0.00 239.51 113.60 125.91 54.56
11-1 DMD 9.72 239.51 113.40 126.11 54.65
12-1 DMD 9.72 239.50 113.00 126.50 54.82
13-1 DMD 9.72 239.50 110.10 129.40 56.07




14-1 FH 0.00 239..50
15=1, DMB 9,72 239.49
16-1 FH 0.00 239.49
18-1 DMD 4.84 239.49
21-1. TEE 0.00 239.49
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SUMMARY O F INFLOWS A ND OUTPFLOWS

NET
NET
NET

INFLOWS INTO THE SYSTEM FROM BOUNDARY NODES
OUTFLOWS FROM THE SYSTEM INTO BOUNDARY NODES

PIPE FLOWRATE
NUMBER (gpm)

1 82.63
SYSTEM INFLOW = 82.63
SYSTEM OUTFLOW = 0.00
SYSTEM DEMAND = 82.63

**%x% CYBERNET SIMULATION COMPLETED ****
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