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EXECUTIVE SUMMARY 

Introduction 

The City of Venice has established  the goal of providing utility services  that meet  the 

needs  of  the  current  and  future  population  while  protecting  the  environment  and 

supporting  the  City’s  planning  framework.  The  objective  of  this  master  plan  is  to 

develop  a  guide  for  storing  and  distributing  reclaimed  water  to meet  the  needs  of 

existing and  future development and supporting  the water management needs  for  the 

Eastside WRF. 

Reclaimed water  is  a product  of wastewater  treatment,  and  the projected wastewater 

flows represent an upper  limit for available reclaimed water supply.   Wastewater flow 

projections for the planning periods 2015, 2020, 2025, and 2030 were determined  in the 

City  of Venice Wastewater Master  Plan  dated  June  2012.    The  projected  flows were 

based  on  the population growth  of  Sarasota County  and  correspondingly  the City  of 

Venice  as  projected  by  the  Bureau  of  Economic  and  Business  Research,  Volume  44, 

Bulletin 159, June 2011, Projections of Florida Population by County 2010‐2040.  

All  wastewater  generated  by  the  City  of  Venice  is  treated  at  the  Venice  Eastside 

advanced wastewater treatment facility. The facility had an average annual daily flow of 

2.71 mgd in 2011.  Of this flow approximately 0.78 mgd was from Sarasota County and 

the remaining flow was from the City. The City reuses the treated wastewater to provide 

irrigation water  to  commercial  users,  residential users  and  golf  courses  to meet  their 

needs and reduce the use of precious groundwater resources. The City also has available 

other means of disposing of the effluent should there be more reclaimed water available 

than  needed  by  the  community.  Those  disposal methods  include  two  surface water 

disposal  locations and,  through an  interconnection agreement with Sarasota County, a 

deep  injection well.  This  diversification  of  disposal methods  allows  the City  reliable 

disposal capacity under varying conditions.  
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This Master  Plan  evaluates  the  existing  reclaimed  water  system,  identifies  areas  of 

improvement,  creates a  computer hydraulic model  for  assessing  the pumping, piping 

and storage system, develops projections for future reclaimed water flows and identifies 

potential customers, provides preliminary   design parameters  for short  term and  long 

term  capital  improvement  projects  to  improve  the  existing  system  and  expand  it  for 

future  conditions,  and projects  the  potential  costs  over  the  next  twenty  years  for  the 

projected  improvements.  These  improvements  include  recommendations  to  improve 

system  delivery  pressure,  and  additional  storage  to  optimize  reclaimed  water 

availability. 

Reclaimed Water Demand Projections and Application Sites 

Future reclaimed water demand is anticipated to be heavily weighted in the northeast of 

the City within the planning and JPA areas.  Smaller areas, such as parks and medians, 

are not projected  to use  large quantities of reclaimed water but were  identified due  to 

the benefits they provide to the general public at large.  The goal of identifying potential 

future users was  to provide a mix of  these general public beneficial uses of  reclaimed 

water while meeting  the City’s  future  reclaimed water disposal needs. The  reclaimed 

water demand projections  for  the planning years seek  to align  future  reclaimed water 

supply with projected reclaimed water demand. 

Projections of future reclaimed water demand were based on irrigation rates for the land 

use  type and acreage of  the property being analyzed.   Projections of  future  reclaimed 

water demand were developed based on  two  scenarios. Scenario 1 assumes  that only 

wastewater  generated  by  the  City  is  available  for  reclaimed  water  supply.    This 

approach  is  conservative  given  that  wastewater  flow  from  Sarasota  County  could 

potentially  decrease  or  stop  due  to  an  operational  change  by  the  County  to  serve 

additional  County  population  centers.    Should  this  happen  the  amount  of  available 

reclaimed water would decrease along with the potential revenue from the sale of that 

reclaimed water.   Scenario 2 assumes  that wastewater  flow  from Sarasota County will 

continue  to  be  treated  at  the  Eastside WRF  at  the  projected  flow  rates  and  that  the 
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combined City/County wastewater flow will be available for reclaimed water supply in 

the City’s  system.   Therefore  the development of  the  two scenarios allows  the City  to 

consider  the  required  respective  improvements  and  costs with  and without  County 

flow.  

The application rate of 0.5‐inches per week was used for Scenario 1 to represent the low 

end of projected reclaimed water demand and 1‐inch per week was used for Scenario 2 

to represent a moderate projected reclaimed water demand.     Scenario 2 represents the 

potential maximum amount of available reclaimed water generated at the Eastside WRF 

and  the  increased  demands  that  will  be  necessary  for  the  beneficial  reuse  of  the 

reclaimed water.    Reclaimed water  demands  based  on  Scenario  2 were  used  in  the 

hydraulic analysis since they represent the maximum demands the system  is projected 

to experience during the planning period.  A summary of the projected reclaimed water 

user demands and the associated planning year is shown in Tables ES‐1 and ES‐2.   

Table ES‐1: Scenario 1 ‐ Demand Summary 

Existing and Potential Users 
Irrigable Demand Per Planning Year (gpd) 

2015  2020  2025  2030 

Existing Individual Users  1,310,000  1,310,000  1,310,000  1,310,000 

Existing Bulk Users (Permitted 

Capacity)  1,350,000  1,350,000  1,350,000  1,350,000 

Parks and Medians  ‐   ‐  80,322  80,322 

Planning and JPA Areas 

I  South Laurel  109,584  219,169  328,753  438,376 

J  Shakett Creek  4,784  9,569  14,353  19,139 

K 

Knights Trail (Subarea 1)  16,368  32,735  49,103  65,476 

Knights Trail (Subarea 1)  48,903  97,806  146,709  195,630 

Knights Trail (Subarea 1)  238  476  714  953 

Knights Trail (Subarea 1)  8,776  17,552  26,328  35,108 

L  Gene Green  34,396  68,792  103,188  137,597 

1 
Knights Trail Park Area 

(Rustic Rd)  17,291  34,910  52,028  67,856 
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Table ES‐1: Scenario 1 ‐ Demand Summary (Continued) 

Existing and Potential Users 
Irrigable Demand Per Planning Year (gpd) 

2015  2020  2025  2030 

Large Potable Water Irrigation Users 

Clare Bridge Living Facility   ‐  ‐  ‐  7,071 

 Wells Fargo Bank, 1306 East 

Venice Ave   ‐  ‐  ‐  6,633 

An Existing Bulk User with 

Increased Permitted Capacity   ‐  ‐  ‐  50,526 

Total 2,900,341  3,141,010  3,461,499  3,764,686 

 

Table ES‐2: Scenario 2 ‐ Demand Summary 

Existing and Potential Users 
Irrigable Demand Per Planning Year (gpd) 

2015  2020  2025  2030 

Existing Individual Users  1,310,000  1,310,000  1,310,000  1,310,000 

Existing Bulk Users (Permitted 

Capacity)  2,536,810  2,536,810  2,536,810  2,536,810 

Parks and Medians   ‐  ‐  160,643  160,643 

Planning and JPA Areas 

I  South Laurel  219,169  438,337  657,506  876,752 

J  Shakett Creek  9,569  19,137  28,706  38,278 

K 

Knights Trail (Subarea 1)  32,735  65,470  98,206  130,952 

Knights Trail (Subarea 1)  97,735  195,613  293,419  391,260 

Knights Trail (Subarea 1)  476  953  1,429  1,905 

Knights Trail (Subarea 1)  17,552  35,105  52,657  70,215 

L  Gene Green  68,792  137,584  206,377  275,193 

1 
Knights Trail Park Area 

(Rustic Rd)  34,582  69,820  104,056  135,713 

Large Potable Water Irrigation Users 

Clare Bridge Living Facility   ‐  ‐  ‐  7,071 

 Wells Fargo Bank, 1306 East 

Venice Ave   ‐  ‐  ‐  6,633 

Total 4,327,492  4,808,830  5,449,808  5,941,426 
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RCW Storage 

While  the  regulations  are  satisfied  for  reclaimed  water  storage  with  the  current 

reclaimed  water  storage  and  disposal  system,  the  actual  operation  of  the  reclaimed 

system and ability of the City to reliably provide reclaimed water to the system’s users 

does  require  that  storage  be  provided  beyond  the minimum  regulatory  requirement. 

Therefore  the City’s system was evaluated using  the FDEP LandAp2010 water balance 

model  to  determine  the  storage  requirements  to  meet  the  ten  year  wet  weather 

recurrence  interval.  Based  on  this  analysis,  in  2011  the City  had  adequate  reclaimed 

water storage capacity.  A majority of the potential future demand is projected to come 

in planning areas  I,  J, K, L and  JPA area 1.   The storage requirements  for  these  future 

land development areas was calculated individually and assumed to be satisfied by new 

bulk user ponds within  the  respective development.   The projected additional  storage 

requirement from increased demand within all other areas was assumed to be satisfied 

by  new  ground  storage  tanks.    If  the  City  plans  to  maximize  use  of  all  available 

reclaimed water  and minimize  alternative  disposal  options,  six  new  ground  storage 

tanks would be recommended by 2015 to offset the 30.6 MG storage deficiency in 2015.  

The construction of this amount of new storage is costly and is not actually required to 

meet permit requirements but would allow greater utilization of reclaimed water.  This 

recommendation would  also  be  prefaced  on  the  projected wastewater  flow  increases 

actually  occurring  and  Sarasota  County  continuing  to  send  estimated  quantities  of 

wastewater to the City.   

Capital Improvement Program 

Table ES‐3 summarizes  the recommended reclaimed water system  improvements  that 

are  provided  on  Tables  8‐4  and  8‐5.    The  total  cost  of  all  improvements  over  the 

planning periods  is $46,334,000.   The  cost of  reclaimed water piping  improvements  is 

$6,795,000.  The  remaining  $39,539,000,  although  not  required,  pertains  to  reclaimed 

water storage. 
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Table ES‐3: Estimated Capital Improvement Costs by Phasing Period 

Type of 

Improvement 
2012‐2015  2015‐2020  2020‐2025  2025‐2030  Totals 

Reclaimed 

Water System 
$  2,578,000 $    1,596,000 $    2,541,000 $       80,000  $  6,795,000

Reclaimed 

Water Storage 
$39,539,000  $                  0 $                  0 $                0  $39,539,000

Totals  $42,117,000 $    1,596,000 $    2,541,000 $       80,000  $46,334,000
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1.0 INTRODUCTION 

1.1 Master Plan Objectives 

The City of Venice has established the goal of providing utility services that meet 

the needs of the current and future population while protecting the environment 

and supporting the City’s planning framework. The objective of this master plan 

is  to develop a guide  for  storing and distributing  reclaimed water  to meet  the 

needs  of  existing  and  future  development  and  supporting  the  water 

management needs for the Eastside WRF.  The Reclaimed Water Master Plan will 

provide  the  guide  for  developing  a  capital  improvement  program  which 

supports reclaimed water management needs. 

1.2 Methodology and Overview 

A methodology was developed  to  complete  the master planning process.   The 

first step was data collection which consisted of numerous sources of data.  Some 

of the sources were the City of Venice Comprehensive Plan, GIS data, future land 

use data, plant operating data, meter data, SCADA data, field investigations, and 

related engineering reports and studies.  A list of references used as part of this 

master plan is provided in Appendix B. 

The second step was to use the data to identify potential reclaimed water users, 

develop  the  associated  demand  projections,  and  evaluate  the  reclaimed water 

system by performing a hydraulic modeling analysis.   A field investigation was 

conducted  to  gather  pressure  and  flow  rates  at  various  locations  within  the 

system  to  calibrate  the  hydraulic  model.    Data  was  also  entered  into 

LandAp2010, a water balance program, to calculate the current and projected wet 

weather storage requirements throughout the planning period.  

The  final  step  was  to  develop  future  reclaimed  water  system  infrastructure 

requirements  based  on  the  findings.    Improvement  recommendations  were 
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completed  as  part  of  the Master  Planning  process which  consisted  of  capital 

improvement  projects,  cost  estimates,  and  the  recommended  time  period  in 

which those projects should be completed and placed into service. The impact of 

each  improvement  on  the  cost  of  providing  reclaimed  water  (potential  rate 

impact) was also calculated. 

1.3 Existing Service Area 

The City of Venice has an approximate area of 16.60 square miles and is bordered 

by unincorporated Sarasota County on the north, south, and east and the Gulf of 

Mexico  on  the  west.    The  wastewater  collection,  treatment  and  reclaimed 

distribution  system  operate  in  combination  to  produce  and  deliver  reclaimed 

water. Wastewater  is  directed  to  the  northeast  through  a  system  of  gravity 

sanitary  sewer mains  and  lift  stations.    All wastewater  flow  is  received  and 

treated at the Eastside WRF (WRF) to meet public access reclaimed water quality.  

The Eastside WRF  is  currently permitted  to  treat 6.0 mgd based on a 3 month 

average daily  flow.   Sarasota County owns 3.0 mgd of  the plant  capacity  so  it 

sends  flow  to  the  plant  on  an  as  needed  basis.    The  wastewater  connection 

between the County and City is located just upstream of the plant entrance at the 

southeast  corner  of  Laurel  Rd  East  and  Knights  Trail  Road.    The  agreement 

between the City of Venice and Sarasota County for the treatment of wastewater 

at the Venice Eastside WRF was originally approved in 1989 (Contract C89‐457). 

That agreement lays out the terms and conditions for the reservation of treatment 

capacity,  disposal  obligations  for  treated  effluent,  costs  for  construction  and 

operation of the facility, and applicable quality restrictions. That agreement was 

modified three times through Amendment 1 in 2000, Amendment 2 in 2002, and 

the Memorandum of Understanding in 2004. As a result of the Memorandum of 

Understanding the City of Venice is responsible for the disposal of all the City’s 

wastewater  contribution  and  the  first  0.5  MGD  of  the  Sarasota  County 

wastewater  treated  at  the WRF. The County  is  responsible  for  the disposal  or 
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reuse  of  the  remaining  2.5 MGD  of  the  County’s wastewater  contribution. A 

separate agreement between  the City of Venice and Sarasota County  (Contract 

99‐045)  was  entered  in  1998  for  the  construction  and  operation  of  the  reuse 

interconnection. In the reuse interconnection agreement, the City and the County 

agreed  to  construct  a metered  interconnection  between  each party’s  reclaimed 

water  system.  The  agreement  provides  for  the  transfer  of  reclaimed  water 

between the City and Sarasota County reuse systems. 

Effluent disposal  from  the WRF  is  either by  the public  access  reclaimed water 

system or through surface discharge. The surface water discharge locations are at 

Curry Creek on North Auburn Road south of Sawgrass Blvd. and at  the Water 

Treatment  Plant  Reverse  Osmosis  (RO)  concentrate  discharge  point  at  200 

Warfield Ave North.   Surface discharge at Curry Creek has only been used 12 

days  in  the  past  three  years  and  discharge  through  blending  with  the  RO 

concentrate has not occurred.  The primary means of effluent disposal is through 

the  reclaimed water  system  for delivery  to bulk users  and  individual metered 

users. The  bulk  users  include Lake Venice Golf Club, Capri  Isles Golf Course 

North,  Capri  Isles  Golf  Course  South,  Bird  Bay  Golf  Course, Waterford  Golf 

Course, and Venetian Golf and River Club.   These bulk users all have  storage 

ponds and  in  the  case of  the  first  four,  the  storage ponds are  connected  to  the 

storm drainage systems and are considered potential  intermittent surface water 

discharge points.  A summary of all discharge locations is shown in Table 1‐1.  
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Table 1‐1: Discharge Summary 

Discharge  Location  Permitted Capacity 

D‐001  Curry Creek  3.0 mgd AADF 

D‐002 
Capri Isle Golf Course North, 

Stormwater Storage Lake System 
Record Only 

D‐003 
Capri Isle Golf Course South, 

Stormwater Storage Lake System 
Record Only 

D‐004 
Bird Bay Golf Course, 

Stormwater Storage Lake System 
Record Only 

D‐005 
Island Beach (Lake Venice Golf Club) 

Stormwater Storage Lake System 
Record Only 

R‐001  City of Venice Master Reuse System  3.0 mgd AADF 

R‐002 
Sarasota County South Master Reuse 

System 
2.5 mgd AADF 

R‐003 
City of Venice RO Concentrate Disposal 

System 
1.0 mgd AADF 

 

The  existing  service  area  for  the Venice Reclaimed Water  System  is  shown  in 

Figure 1‐1. This Figure depicts the existing areas that currently receive reclaimed 

water. The ultimate reclaimed water service area  is the entire area  identified on 

the 2030 Future Land Use Map  (FLUM). The ultimate  service area  is shown  in 

Figure 1‐2.  
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2.0 POPULATION AND RECLAIMED WATER DEMAND PROJECTIONS 

2.1 Population 

As of the 2010 Census, the City’s resident population  is 20,748 which  is 5.5% of 

Sarasota County’s population.  The City has tourists and part‐time residents that 

come  in  the winter months  and  temporarily  boosts  the City  population.    The 

seasonal population is 3,645 which is 17.6% of the resident population based on 

the City’s 2010 Public Supply Annual Report.  The combined resident population 

and seasonal population are referred to as the functional population. 

2.2 Existing Flow Summary 

The Eastside WRF had an average annual daily flow of 2.71 mgd in 2011.  Of this 

flow approximately 0.78 mgd was from Sarasota County.  The historical flows to 

the Eastside WRF are summarized in Table 2‐1.  

Over the past three (3) years the WRF has only discharged water from the Venice 

Reclaimed Water  System,  132 days within  twelve  (12) different months  to  the 

Sarasota County South Reclaimed Water System, and 12 days within March and 

April  of  2010  to  Curry  Creek.    No  discharge  occurred  to  the  Venice  RO 

Concentrate System outfalls. Table 2‐2 summarizes by month the flow from the 

WRF to the effluent system.  

Table 2‐1: Historical Flow to the Eastside WRF 

Year 
Venice Eastside 

AADF (MGD) 

Sarasota County AADF 

(MGD)1 

Total AADF        

(MGD) 

2006  1.74  1.10  2.84 

2007  1.64  0.67  2.31 

2008  1.86  1.16  3.02 

2009  1.96  1.16  3.12 

2010  2.39  1.28  3.67 

2011  1.93  0.78  2.71 

1. Per FDEP DMRs and City provided flow summaries. 
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Table 2‐2: Plant Average Monthly Discharge to System 

Month‐

Yr 

R001 Venice 

RCS (mgd) 

R002 SC South 

RWS (mgd) 

R003 Venice RO 

Concentrate System 

(mgd) 

D001 Curry 

Creek (mgd) 

Jan‐09  2.895  0.0001  0.000  0.000 

Feb‐09  3.104  0.000  0.000  0.000 

Mar‐09  3.085  0.000  0.000  0.000 

Apr‐09  2.938  0.000  0.000  0.000 

May‐09  2.942  0.000  0.000  0.000 

Jun‐09  2.576  0.000  0.000  0.000 

Jul‐09  2.506  0.000  0.000  0.000 

Aug‐09  2.549  0.000  0.000  0.000 

Sep‐09  3.190  0.000  0.000  0.000 

Oct‐09  2.732  0.000  0.000  0.000 

Nov‐09  2.882  0.000  0.000  0.000 

Dec‐09  3.501  0.000  0.000  0.000 

Jan‐10  3.606  0.318  0.000  0.000 

Feb‐10  3.278  0.835  0.000  0.000 

Mar‐10  2.714  1.950  0.000  0.581 

Apr‐10  2.547  2.402  0.000  0.315 

May‐10  3.205  0.000  0.000  0.000 

Jun‐10  2.458  0.000  0.000  0.000 

Jul‐10  2.429  0.000  0.000  0.000 

Aug‐10  2.173  0.497  0.000  0.000 

Sep‐10  2.598  1.371  0.000  0.000 

Oct‐10  2.537  0.001  0.000  0.000 

Nov‐10  2.601  0.000  0.000  0.000 

Dec‐10  2.270  0.000  0.000  0.000 

Jan‐11  2.311  0.000  0.000  0.000 

Feb‐11  2.723  0.000  0.000  0.000 

Mar‐11  2.882  0.023  0.000  0.000 

Apr‐11  2.663  0.332  0.000  0.000 

May‐11  2.375  0.000  0.000  0.000 

Jun‐11  1.675  0.000  0.000  0.000 

Jul‐11  1.688  0.000  0.000  0.000 

Aug‐11  1.683  0.293  0.000  0.000 

Sep‐11  1.728  0.545  0.000  0.000 

Oct‐11  2.185  0.000  0.000  0.000 

Nov‐11  2.381  0.000  0.000  0.000 

Dec‐11  2.473  0.000  0.000  0.000 

1. The plant discharged 0.001 mgd to SC South RWS on Jan. 1, 2009. This amount is too small to 

make the average greater than 0.000. 
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2.3 Bulk User Demands and Patterns 

All  bulk  users  have  reclaimed water meters  and  are  invoiced  by  the City  for 

reclaimed water use. Based on the metered flow and invoicing records from the 

City  the  actual  annual  average  monthly  and  peak  month  demands  were 

determined and provided  in Table 2‐3. The complete data  file used  to develop 

the summary table appears in Appendix C. 

Table 2‐3: Summary Bulk User Demands and Peak Use 

Customer  Year 
Peak Month 

(mgd) 

Annual Avg. 

(mgd) 

Peak 

Factor 

Bird Bay 

2009  0.136  0.084  1.62 

2010  0.121  0.077  1.57 

2011  0.115  0.082  1.40 

Capri Isles North 

and South 

20092  0.348  0.166  2.10 

2010  0.284  0.154  1.84 

2011  0.216  0.129  1.67 

Waterford1 

2009  1.627  0.703  2.31 

2010  1.966  0.379  5.19 

2011  0.412  0.217  1.90 

Venetian Golf and 

River Club 

2009  0.636  0.313  2.03 

2010  0.776  0.410  1.89 

2011  0.505  0.301  1.68 

Lake Venice 

2009  0.500  0.295  1.69 

2010  0.589  0.374  1.57 

2011  0.555  0.345  1.61 

1. Waterford not considered when determining peak factor because flow from plant was shut 

off for the majority of 2010. 

2. For 2009 Capri Isles did not receive flow for month of December, therefore not used to 

determine peak factor. 

 

The  bulk  users  all  receive  reclaimed water  from  the  City  under  the  terms  of 

reclaimed water service agreements. These agreements combined with the WRF 

operating  permit  and  applicable  Florida  regulations  represent  the  conditions 

under which  reclaimed water  is  delivered,  stored  and  applied  for  irrigation.  

Provided  in  Table  2‐4  for  each  bulk  user  is  the  allowable  reclaimed  water 
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capacity, application area and calculated application rate for applying reclaimed 

water to the user.  

Table 2‐4: Summary of Bulk User Application Rates 

 

Customer 

Permit 

Area 

(acres) 

Capacity 

(mgd) 

Application Rate 

(In/week) 

Bird Bay  27  0.11  1.05 

Capri Isles North and 

South 
85  0.20  0.61 

Lake Venice  200  0.41  0.53 

Venetian Golf and River 

Club 
232  0.40  0.44 

Waterford  110  0.23  0.54 

 

2.4 Individual User Demands and Patterns 

In  addition  to  the bulk users,  the City provides  reclaimed water  to  individual 

users including residential units, park facilities and development master meters. 

Data was received from the City for the past three years showing the amount of 

water  used  by  individual  users.  This  data was  reviewed  and  summarized  in 

Table  2‐5  providing  information  for  the  actual  annual  average daily  demand, 

peak month demand and seasonal peak month. Annual average demand ranges 

from  1.27 mgd  to  1.31 mgd. Peak month  flow was  1.87 mgd  and  the  seasonal 

peak factor was 1.52. 

Table 2‐5: Individual Users 

Year 
Peak Month 

(mgd) 

Actual Demand Avg 

(mgd) 

Seasonal Monthly 

Peak Factor 

2009  1.47  1.27  1.16 

2010  1.87  1.23  1.52 

2011  1.72  1.31  1.32 
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2.5 Correlation to Plant Flows 

The City metered use data used for the calculations of demand identified in the 

subsections above was  summarized and  compared  to  the data  from  the actual 

flow meter record from the WRF for flow entering the reclaimed water system to 

be applied to public access reclaimed areas. This evaluation was performed as a 

check on the quality of the metered use data which came from the City Finance 

Department records. Table 2‐6 shows the results of metered data from bulk users 

and  individual  users  compared  to  the WRF  reported  flow data. As  is  evident 

from  the column  labeled “Difference”  the difference  in data  from  the  invoicing 

records  is  small  (within  6.7%  of  the WRF  reported data). This  shows  a  strong 

indication  that  the  finance  records  are  reasonably  complete, providing  a  good 

basis  for  applying  demands  across  the  system  for  future  model  and  project 

activities. 

Table 2‐6: Summary All Users vs. WRF Data 

Year 

Bulk Users 

Avg. Daily 

Flow (mgd) 

Individual 

Users Avg. 

Daily Flow 

(mgd) 

Total 

(mgd) 

WRF Reported 

Avg. Daily 

Flow (mgd) 

Difference 

(mgd) 

2009  1.561  1.270  2.831  2.908  0.077 

2010  1.394  1.230  2.624  2.701  0.077 

2011  1.074  1.306  2.380  2.191  ‐0.189 

 

2.6 Wastewater Flow Projections 

Reclaimed  water  is  a  product  of  wastewater  treatment,  and  the  projected 

wastewater flows represent an upper limit for available reclaimed water supply.  

Wastewater flow projections for the planning periods 2015, 2020, 2025, and 2030 

were determined in the City of Venice Wastewater Master Plan dated July 2012.  

The projected  flows were based on  the population growth of  Sarasota County 

and correspondingly the City of Venice as projected by the Bureau of Economic 

and Business Research, Volume 44, Bulletin 159, June 2011, Projections of Florida 
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Population by County 2010‐2040.   Development  in  the planning and  JPA areas, 

starting  in 2015, contributed a significant portion of  the  future projected  flows. 

The general methodology  for projecting wastewater  flow  in  the City of Venice 

Wastewater Master Plan was based on  the 10‐Year Water Facilities Work Plan 

(WSFWP‐10), prepared by the City of Venice Utilities and Planning and Zoning 

Departments.     A  summary  of  the Annual Average Daily  Flow  (AADF)  and 

Maximum Monthly Average Daily  Flow  (MMADF)  is  presented  in  Table  2‐7 

below. 

Table 2‐7: Wastewater Flow Projections 

Planning 

Year 
City of Venice  Sarasota County  Total 

AADF (mgd) 

20111  1,930,000  780,000  2,710,000 

2015  2,635,199  1,460,000  4,095,199 

2020  3,019,173  1,650,000  4,669,173 

2025  3,398,252  1,790,000  5,188,252 

2030  3,764,686  1,790,000  5,554,686 

MMADF (mgd) 

20111  2,366,000  1,020,000  3,386,000 

2015  5,270,399  2,540,000  7,810,399 

2020  6,038,346  2,860,000  8,898,346 

2025  6,796,504  3,100,000  9,896,504 

2030  7,529,373  3,100,000  10,629,373 

1.  Based on FDEP DMRs 

 

2.7 Reclaimed Water Demand Projections 

Reclaimed water  demand  projections  are  based  on  a  combination  of  existing 

reclaimed water users  and potential  future users.    In  2011  the  annual  average 

reclaimed water  demand, with  the  bulk  users  supplied  at  permitted  capacity, 

accounted for 138% of the annual average wastewater flow generated by the City 

of Venice.  This represents an excess of 730,000 gpd of reclaimed water demand 

that cannot be satisfied by treating wastewater flow generated only by the City.  

As discussed in Section 1‐3, the City is responsible for the disposal of the first 0.5 
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MGD of wastewater from Sarasota County, but is able to use all Sarasota County 

flow  to  satisfy demand when  available.   The City  utilizes County wastewater 

treated at the Eastside WRF to make up for the deficit of reclaimed water supply.  

Table 2‐8 summarizes reclaimed demand as a percent of wastewater  flow with 

and without wastewater flow from Sarasota County.   

 

Table 2‐8: Reclaimed Water Percent of Wastewater Flow ‐ 2011 

City Reclaimed 

Water  Demand 

(gpd) 

City 

Wastewater 

Flow (gpd) 

Sarasota County 

Wastewater 

Flow (gpd) 

Total 

Wastewater 

Flow 

Demand as 

Percent of 

WW Flow 

2,660,000  1,930,000  0  1,930,000  138% 

2,660,000  1,930,000  780,000  2,710,000  98% 

 

Projections  of  future  reclaimed water  demand were  developed  based  on  two 

scenarios.  Scenario  1  assumes  that  only wastewater  generated  by  the  City  is 

available  for reclaimed water supply.   This approach  is conservative given  that 

wastewater flow from Sarasota County could potentially decrease or stop due to 

an  operational  change  by  the  County  to  serve  additional  County  population 

centers.    Should  this  happen  the  amount  of  available  reclaimed water would 

decrease along with the potential revenue from the sale of that reclaimed water. 

This  scenario  allows  the  relationship  between City  generated  reclaimed water 

and  projected demands  to  be  evaluated.    Scenario  2  assumes  that wastewater 

flow from Sarasota County will continue to be treated at the Eastside WRF at the 

projected flow rates provided in Table 2‐7.  This scenario represents the potential 

maximum quantity of  reclaimed water generated at  the Eastside WRF and  the 

increased demands that will be necessary for the beneficial reuse of the reclaimed 

water.    Reclaimed  water  demands  based  on  Scenario  2  were  used  in  the 

hydraulic  analysis  discussed  in  Section  7  since  they  represent  the maximum 

demands the system is projected to experience during the planning period. 
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Projections of future reclaimed water demand were based on irrigation rates for 

the  land  use  type  and  acreage  of  the  property  being  analyzed.    The  irrigable 

percentage  is  a  measure  of  the  net  land  area  which  would  be  irrigated  by 

reclaimed water.   This measure  takes  into  account buildings,  roads,  sidewalks 

and non‐irrigated acreage  typical  for each  land use category.   Table 2‐9 shows 

the  irrigable percentages and application  rates  that were used  in  the  reclaimed 

water demand projections.  Application rates vary by location and are influenced 

by  soil‐plant  relationships  and  other  hydrogeologic  conditions.    Chapter  62‐

610.423 of the F.A.C. recommends a maximum application rate of two inches per 

week with higher rates requiring an engineering report  for  justification.   Based 

on application  rates previously determined  for Manatee and Charlotte County, 

an application rate of 0.5‐inches per week and 1‐inch per week were assumed to 

be  representative  of  low  and  moderate  application  rates  within  the  City  of 

Venice.   The application rate of 0.5‐inches per week was used  for Scenario 1  to 

represent the low end of projected reclaimed water demand and 1‐inch per week 

was  used  for  Scenario  2  to  represent  a  moderate  projected  reclaimed  water 

demand.  The maximum application rate of 2‐inches per week was not used since 

it  is  not  a  conservative  number  for master  planning  and  given  the  lower  site 

specific rates determined for neighboring Counties. 

 

Table 2‐9: Reclaimed Water Demand by Land Use Type 

Land Use Type 
Irrigable 

Percentage 

Scenario 1 

Application Rate 

Scenario 2 

Application Rate 

Residential/ 

Commercial 
60%  0.5 in/week  1.0 in/week 

Parks1  Varies  0.5 in/week  1.0 in/week 

Medians  100%  0.5 in/week  1.0 in/week 

Bulk Users 
Permitted 

Acreage3 
Varies2  1.0 in/week 

1.  Irrigable percentage was estimated for each individual park  

2. Application rate based on bulk user reclaimed water agreements.  See Table 2‐4. 

3. Irrigable acreage specified in reclaimed water agreement.  See Table 2‐4. 
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A  detailed  summary  of  the  projected  reclaimed water  user  demands  for  each 

scenario during  the associated planning year  is shown  in Tables 2‐10 and 2‐11.  

Demand from future development was allocated by the projected percent build 

out as discussed  in Section 4.3.4.   Parks and medians were not projected  to be 

required  until  2025  due  to  the  projected  excess  of  reclaimed  water  demand 

although due to their relativity small demand they may be supplied earlier.  The 

projected future users of reclaimed water are shown on Figure 2‐1.  

Table 2‐10: Scenario 1 ‐ Demand Summary 

Existing and Potential 

Users 

Irrigable Demand Per Planning Year (gpd) 

2015  2020  2025  2030 

Existing Individual Users  1,310,000  1,310,000  1,310,000  1,310,000 

Existing Bulk Users 

(Permitted Capacity)  1,350,000  1,350,000  1,350,000  1,350,000 

Parks and Medians  ‐   ‐  80,322  80,322 

Planning and JPA Areas 

I  South Laurel  109,584  219,169  328,753  438,376 

J  Shakett Creek  4,784  9,569  14,353  19,139 

K 

Knights Trail  

(Subarea 1)  16,368  32,735  49,103  65,476 

Knights Trail  

(Subarea 1)  48,903  97,806  146,709  195,630 

Knights Trail  

(Subarea 1)  238  476  714  953 

Knights Trail  

(Subarea 1)  8,776  17,552  26,328  35,108 

L  Gene Green  34,396  68,792  103,188  137,597 

1 
Knights Trail Park 

Area (Rustic Rd)  17,291  34,910  52,028  67,856 

Large Potable Water Irrigation Users 

Clare Bridge Living 

Facility   ‐  ‐  ‐  7,071 

 Wells Fargo Bank, 1306 

East Venice Ave   ‐  ‐  ‐  6,633 

An Existing Bulk User 

with Increased Permitted 

Capacity   ‐  ‐  ‐  50,526 

Total 2,900,341  3,141,010  3,461,499  3,764,686 
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Table 2‐11: Scenario 2 ‐ Demand Summary 

Existing and Potential 

Users 

Irrigable Demand Per Planning Year (gpd) 

2015  2020  2025  2030 

Existing Individual Users  1,310,000  1,310,000  1,310,000  1,310,000 

Existing Bulk Users   2,536,810  2,536,810  2,536,810  2,536,810 

Parks and Medians  ‐   ‐  160,643  160,643 

Planning and JPA Areas 

I  South Laurel  219,169  438,337  657,506  876,752 

J  Shakett Creek  9,569  19,137  28,706  38,278 

K 

Knights Trail 

(Subarea 1)  32,735  65,470  98,206  130,952 

Knights Trail 

(Subarea 1)  97,735  195,613  293,419  391,260 

Knights Trail 

(Subarea 1)  476  953  1,429  1,905 

Knights Trail 

(Subarea 1)  17,552  35,105  52,657  70,215 

L  Gene Green  68,792  137,584  206,377  275,193 

1 
Knights Trail Park 

Area (Rustic Rd)  34,582  69,820  104,056  135,713 

Large Potable Water Irrigation Users 

Clare Bridge Living 

Facility   ‐  ‐  ‐  7,071 

 Wells Fargo Bank, 1306 

East Venice Ave   ‐  ‐  ‐  6,633 

Total 4,327,492  4,808,830  5,449,808  5,941,426 
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Figure 2‐2 shows the projected reclaimed water demand, as provided in Tables 

2‐10  and  2‐11,  and  the  projected wastewater  flow,  as  provided  in  Table  2‐7, 

during  the planning period.   The  shape of  the  reclaimed water demand  curve 

intentionally converges on the City’s wastewater generation curve in an effort to 

align  reclaimed water  demand with wastewater  generation.   Reclaimed water 

demand is projected to account for 100 percent of total wastewater flow by 2030 

in Scenario 1 and 107% in Scenario 2 (See Tables 2‐12 and 2‐13).  Detail regarding 

the potential users and application sites discussed above  is provided  in Section 

4.0. 

 

Table 2‐12: Scenario 1 ‐ Reclaimed Water Percent of Wastewater Flow – 

Planning Years 

Year 
City Reclaimed Water  

Demand (gpd) 

City Wastewater 

Flow (gpd) 

Demand as Percent of 

WW Flow 

2015  2,900,341  2,635,199  110% 

2020  3,141,010  3,019,173  104% 

2025  3,461,499  3,398,252  102% 

2030  3,764,686  3,764,686  100% 

 

 

Table 2‐13: Scenario 2 ‐ Reclaimed Water Percent of Wastewater Flow – 

Planning Years 

Year 

City Reclaimed Water  

Demand (gpd) 

City and County 

Wastewater Flow 

(gpd) 

Demand as Percent of 

WW Flow 

2015  4,327,492  4,095,199  106% 

2020  4,808,830  4,669,173  103% 

2025  5,449,808  5,188,252  105% 

2030  5,941,426  5,554,686  107% 
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3.0 RECLAIMED WATER SYSTEM COMPONENTS 

The  reclaimed  water  distribution  system  consists  of  storage  and  pumping 

facilities  located at  the WRF,  the piping system  to deliver  the  reclaimed water, 

the delivery control system at  the end user  locations, and the bulk user storage 

ponds. The reclaimed water system and all the system components are shown in 

Figure 3‐1.   Each major component of  the system  is described  in  the  following 

subsections. 

3.1 Water Reclamation Facility 

The City  of Venice  owns  and  operates  the Eastside WRF  located  at  3510 East 

Laurel Road  in Venice, FL which  treats domestic wastewater received  from  the 

City and Sarasota County. The  facility has a capacity of 6.0 million gallons per 

day  (mgd)  on  a  3‐month  rolling  average. A  general  site plan  of  the  facility  is 

shown in Figure 3‐2. 

The  facility  consists  of  preliminary  treatment  followed  by  dual  five‐stage 

Bardenpho process  trains,  four clarifiers,  three dual media automatic backwash 

traveling bridge filters, and three chlorine contact chambers fitted with a sodium 

hypochlorite  system  and  the  option  to  provide  aeration  in  the  event  surface 

water discharge is necessary. Sludge is processed by four aerated holding tanks 

and dewatered using two belt filter presses prior to being transported by contract 

haulers for stabilization and final disposal. 

A process schematic is provided in Figure 3‐3. 
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Reclaimed water  is  stored  in  either  a  3 million  gallon  above‐ground  concrete 

storage  tank or a 35‐million gallon on‐site  lined storage pond. The City has  the 

option to filter and disinfect the water stored in the pond by returning flow to the 

beginning of  the biological process prior  to sending  it  into  the reclaimed water 

distribution system.  Water is returned from the pond for treatment because the 

algal content of RCW can be substantial and cause problems in the downstream 

irrigation  system  if  not  removed.    For  disposal,  the  City  has  two  permitted 

reclaimed water  systems and  two  surface water discharge points. Substandard 

effluent  is diverted  to a 6 million gallon clay‐lined  reject pond where  it can be 

returned  to  the plant  lift  station via gravity. The main  reclaimed water  system 

elements in the WRF are; the reclaimed water pumps (high service), the ground 

level  storage  tank,  the  lined  reclaimed water  storage pond,  and  the  reclaimed 

water pond return pumps. These facilities are shown in Table 3‐1. 

Table 3‐1: Eastside WRF Equipment 

Equipment  Quantity  Size/Type 

RCW Pumps  4  Flowserve 9LR14A 2,780 gpm each 

Covered Tank  1  3 MG 

Lined Pond  1  35 MG 

Pond Return Pumps  2  Hydromatic S4L 500 gpm each 

 

The City operates the WRF under a permit issued by the Florida Department of 

Environmental  Protection,  Permit Number  FL0041441.    The  new WRF  permit 

was  issued on December 12, 2011 and has an expiration date of December 11, 

2016.  A copy of the permit is provided in Appendix D.   

The  reclaimed  water  storage  tank  supplies  the  high  service  reclaimed  water 

pump  station which  can  discharge  into  the  reclaimed water  system  and  bulk 

stormwater  storage  lakes  (ponds)  or  the  surface  water  discharge  locations 

summarized in Table 1‐1. 
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3.2 Reclaimed Water Distribution Piping System 

The piping system that delivers the reclaimed water is a series of pipes ranging 

in  size  from 24  inches down  to 2  inches. For purposes of  the Master Plan,  the 

reclaimed water system pipes that are over 4 inches and part of the distribution 

system backbone are  incorporated  into  the system hydraulic model  to evaluate 

the system at its current capacity and under future flow scenarios. Pipe size and 

quantity information on the main, or backbone, system is provided in Table 3‐2. 

Table 3‐2: Piping Information 

Pipe Size (in.)  Pipe Length (ft.)  Contribution (%) 

4  12,442  5.04 

6  51,240  38.85 

8  31,586  14.39 

10  8,473  0.72 

12  14,378  7.19 

16  20,018  12.95 

18  8,390  9.35 

20  37  0.72 

24  17,749  10.79 

 

3.3 Reclaimed Water Delivery Control Devices 

At each major exit point from the reclaimed water system, a control device exists. 

These  control devices allow  for  the maintenance of acceptable pressures  in  the 

system while  allowing  reclaimed water  to  flow  to  either  a bulk user,  Sarasota 

County’s  reclaimed  water  system,  or  a  surface  water  discharge  location. 

Individual  users,  or  those  communities  behind  bulk meters  that  do  not  have 

storage ponds, operate at available  line pressure where the control  is the actual 

irrigation  system  controls  for  the  sprinkler  assemblies. Table  3‐3  identifies  the 

bulk delivery system control devices and indicates the type equipment as well as 

the presence of telemetry for monitoring specific conditions.  
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Table 3‐3: Delivery System Control Devices 

Bulk User  Control Devices 

Bird Bay 

• Pressure Sustaining Valve (Below Grade) 

• Mechanical Flow Meter 

• Mechanical High Level Shut Off Float 

• Solar Powered Telemetry for storm pond 

overflow level 

Capri Isles North and 

South 

• Pressure Sustaining Valve (Below Grade) 

• Mechanical Flow Meter 

• Mechanical High Level Shut Off Float 

• Solar Powered Telemetry for storm pond 

overflow level 

Lake Venice 

• Pressure Sustaining Valve (Above Grade) 

• Magnetic Flow Meter 

• Mechanical High Level Shut Off Float 

• Telemetry for flow, pressure and pond overflow     

level 

Venetian Golf and 

River Club 

• Pressure Sustaining Valve (Above Grade) 

• Mechanical Flow Meter 

• Mechanical High Level Shut Off Float 

• No Telemetry 

Waterford 

• Pressure Sustaining Valve (Below Grade) 

• Mechanical Flow Meter 

• Mechanical High Level Shut Off Float 

• No Telemetry 

Curry Creek Surface 

Discharge 

• Pressure Sustaining Valve (Below Grade) 

• Magnetic Flow Meter 

• Manually Close Discharge Valves 

• Telemetry for stream flow rate, pressure, chlorine 

level, and redox level 

• Sulfur Dioxide Cylinder During Discharge 

Sarasota County 

Interconnect 

• 2 Motorized Valves 

• 2 Magnetic Flow Meters 

• 2 Isolation Valves 

• Telemetry for flow and pressure 

RO Concentrate 

Discharge Connection 

• Pressure Sustaining Valve (Above Grade) 

• Magnetic Flow Meter 

 Telemetry 

 Pressure, chlorine level, and redox level 
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3.4 Bulk User Storage Ponds 

The  reclaimed water system bulk user ponds  include ponds  that appear  in  the 

City WRF permit and isolated ponds at the bulk user locations. There are a total 

of six (6) ponds for a volume of 39.5 million gallons of user storage. These ponds 

are  identified  in  Table  3‐4.  Ponds  labeled with  an  asterisk  in  the  Table  have 

storm system overflow structures that, under times of heavy precipitation, would 

flow into the central storm drainage system resulting in a surface discharge.  

Table 3‐4: Bulk User Ponds 

Storage Type  Name  Volume (mg) 

Unlined Pond  Lake Venice Golf Course1  6.8 

Unlined Pond  Venetian Golf and River Club  14.6 

Unlined Pond  Waterford Golf Course  7.7 

Unlined Pond  Capri Isle Golf Course North1  5.4 

Unlined Pond  Capri Isle Golf Course South1  4.5 

Unlined Pond  Bird Bay Golf Course1  0.5 

1. Pond discharges to Surface Waters of the State 

 

3.5 System Evaluation 

The  effluent  storage  components,  major  pumping  components  and  delivery 

system  components  are  summarized with  their  relative  ages  (where  available) 

and  general  conditions  in  Tables  3‐5  and  3‐6.  Photographs  of  each  major 

component are provided in Appendix E. 
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Table 3‐5: Effluent Storage 

Unit  Qty. Capacity  Year Installed  Life Expectancy 

RCW GST  1  3 mg  1990  50 

RCW Lined Pond  1  35 mg  1990  50 

Reject Lined Pond  1  6 mg  2001  50 

 

 

Table 3‐6: Effluent Pumping Major Equipment Summary 

Unit  Qty. Mfg  Model 

Flow 

(gpm/

each) 

Head 

(ft) 
Year

Life 

Exp 

(years)

RCW Pumps 

(High Service) 
4 

Ingersoll‐

Dresser 
8LR14A  2,780  150  2002 20 

Effluent 

Transfer 

Pumps 

3 
Ingersoll‐

Dresser 

18 

ENH‐1 
1,200  54  2002 20 

Storage Pond 

Recycle Pumps 
2  Hydromatic S4L  500  ‐  2002 20 

 

The effluent pumping mechanical equipment has been  listed  to be  in a “Good” 

general condition  in  the  latest O&M Report.  It should be noted  that  the City  is 

not able to take the 3 MG ground storage tank out of service without taking the 

complete reuse system off‐line. As such, the City is considering the installation of 

a second ground storage  tank with a capacity of 7.5 MG. Recently  the City had 

the ground storage tank  inspected by the original manufacturer. The  inspection 

recommended routine repairs both externally and internally to the tank. The City 

had the external repairs completed as they could be undertaken without taking 

the  tank  out  of  services. Once  the  second  ground  storage  tank  is  completed, 

interior work  on  the  existing  tank  can  be  completed. Due  to  requirement  for 

system reliability, the second ground storage tank is recommended. Data on the 

age of the bulk user delivery systems was not available for this analysis.  

The systems were installed in many cases with the initial developments and their 

irrigation  system  improvements.  Record  plans were  not  available  and, when 
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contacted,  the owners  agents were not  able  to provide  additional  information. 

These systems are relatively similar to each other with the main differences being 

location above grade or below, and the degree of telemetry at the sites. General 

statements  regarding  the  delivery  system  and  their  condition  are  provided  in 

Table 3‐7.  

Table 3‐7: Delivery System Devices Conditions Summary 

User  Location  Equipment  Condition 

Bird Bay 

Underground  

(in vault) 

 

Above ground 

Pressure Sus. 

Valve 

Mechanical Meter 

Mechanical Float 

Telemetry  

Poor 

Poor 

Good 

Good 

Capri Isles North 

Underground 

(in vault) 

 

Above ground 

Pressure Sus. 

Valve 

Mechanical Meter 

Mechanical Float 

Telemetry 

Poor 

Poor 

Good 

Good 

Capri Isles South 

Underground 

(in vault) 

 

Above ground 

Pressure Sus. 

Valve 

Mechanical Meter 

Mechanical Float 

Telemetry 

Poor 

Poor 

Good 

Good 

Lake Venice  Above ground 

Pressure Sus. 

Valve 

Magnetic  Meter 

Mechanical Float 

Telemetry 

Good 

Good 

Good 

Good 

Venetian Golf & 

River Club 

 

Above ground 

 

Pressure Sus. 

Valve 

Mechanical Meter 

Mechanical Float 

Telemetry

Good 

Good 

Good 

Good 

Waterford 
Underground 

(in vault) 

Pressure Sus. 

Valve 

Mechanical Meter 

Mechanical Float 

Poor 

Poor 

Good 
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Table 3‐7: Delivery System Devices Conditions Summary (Continued) 

User  Location  Equipment  Condition 

Curry Creek 

Surface Discharge 

Underground 

(in vault) 

Above ground 

 

Pressure Sus. 

Valve 

Mechanical Meter 

Chem. feed 

system 

Telemetry 

Good 

Good 

Good 

Good 

Sarasota County 

Interconnection 

Above ground 

 

Press Sus. Valves 

Magnetic  Meters 

Isolation Valves 

Telemetry 

Good 

Good 

Good 

Good 

RO Concentrate 

Discharge 

Connection 

Above ground 

Pressure Sus. 

Valve 

Magnetic  Meter 

Chem Feed 

System  

Telemetry 

Good 

Good 

Good 

Good 

 

Reported  poor  conditions  generally  relate  to  the  equipment  being  located  in 

below grade vaults subject  to  flooding and continuous exposure  to water. This 

equipment will have significantly reduced life and possess potential safety issues 

due  to need  for  confined  space  entry  to make  repairs  and  in  some  cases  read 

mechanical meters.  
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4.0 POTENTIAL RECLAIMED WATER USERS AND APPLICATION SITES 

4.1 Individual and Bulk Users 

Existing  users  of  reclaimed  water  consist  of  individual  and  bulk  users.  

Individual  users  include  residential  units,  commercial  and  industrial  facilities, 

and  development  master  meters.    In  2011  individual  user  annual  average 

demand  was  1.31  mgd.    Individual  user  demands  was  assumed  to  be  held 

constant at this flow throughout the planning period with growth coming from 

new users as discussed in Section 4‐3. 

The bulk users are golf course  facilities  that appear  in  the City’s Eastside WRF 

operating permit along with the isolated ponds at the bulk user locations.  There 

are  a  total  of  6 ponds  for  a  volume  of  39.5 million  gallons  of  system  storage.    

The  annual  average  demand  from  the  bulk  users  are  provided  in  Table  4‐1 

below.  All bulk users received less flow than the permitted capacity in 2011.  The 

unused capacity averaged 276,000 gpd.  It was assumed the flow provided to the 

bulk  users  will  equal  their  permitted  capacity  in  future  planning  periods  in 

Scenario 1. 

Table 4‐1: Available Bulk User Capacity 

Customer  Year 

Permitted 

Capacity 

(gpd) 

Annual Average 

Reclaimed Water 

Provided (gpd) 

Unused 

Capacity 

(gpd) 

Bird Bay  2011  110,000  82,000  28,000 

Capri Isles North 

and South 
2011  200,000  129,000  71,000 

Waterford  2011  230,000  217,000  13,000 

Venetian Golf and 

River Club 
2011  400,000  301,000  99,000 

Lake Venice  2011  410,000  345,000  65,000 

Total  1,350,000  1,074,000  276,000 
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The permitted  irrigation application  rate  for each bulk user varies as shown  in 

Table  4‐1.    All  but  Bird  Bay  are  permitted  for  less  than  1‐inch  per  week.  

Modifying the application rate to 1‐inch per week for all bulk users will produce 

an additional 1,186,810 gpd of reclaimed water demand as shown on Table 4‐2.  

A  site  specific  feasibility  study  is  recommended  to confirm use of a 1‐inch per 

week  application  rate  and  determine  the  actual maximum  rate  each  site  can 

accept.  Even on a site by site basis the potential increase in demand from a single 

bulk  user  site  is  significant.    All  of  the  bulk  users  except  Waterford  have 

historically used groundwater wells to augment the RCW supply.   

The  reclaimed  water  generated  by  incoming  wastewater  flow  from  Sarasota 

County was assumed  to be used  to support  the  increased demands  from  these 

bulk users as  specified  in Scenario 2.   The additional  reclaimed water demand 

from the bulk users is not anticipated to be fully met by the current and projected 

levels of wastewater flow received from Sarasota County as shown on Figure 2‐2.  

Scenario  2  could  be modified  to  allow  the City  to  phase  increased  reclaimed 

water  to bulk users based on  the  amount of wastewater provided by  Sarasota 

County.    A  potential  negative  to  this  scenario  is  that  wastewater  flow  from 

Sarasota County could potentially decrease or stop due to an operational change 

by the County.  
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Table 4‐2: Bulk User Capacity 

 

Bulk Users 

Permitted  Potential Revised Permit 

Application Rate 

(in/week) 

Capacity 

(gpd) 

Application 

Rate (in/week) 

Capacity 

(gpd) 

Bird Bay  1.05  110,000  1.00  104,731 

Capri Isles 

North and South 
0.20  200,000  1.00  329,708 

Lake Venice  0.41  410,000  1.00  775,783 

Venetian Golf 

and River Club 
0.40  400,000  1.00  899,908 

Waterford  0.23  230,000  1.00  426,681 

Total  2.29  1,350,000  5.00  2,536,810 

 

4.2 Potential Reclaimed Water Users 

Future  reclaimed water  demand  is  anticipated  to  be  heavily weighted  in  the 

northeast area of the City within the planning and JPA areas.  Smaller areas, such 

as  parks  and medians,  are  not  projected  to  use  large  quantities  of  reclaimed 

water but were identified due to the benefits they provide to the general public at 

large.   The  goal  of  identifying potential  future users was  to provide  a mix  of 

these general public beneficial uses of reclaimed water while meeting the City’s 

future reclaimed water disposal needs. 

4.2.1 Parks 

The City of Venice park system consists of 42 total parks as shown in Figure 4‐1.  

Seventeen of these parks are County maintained and 5 are neighborhood pocket 

parks.    Only  parks maintained  by  the  City  of  Venice were  considered  to  be 

candidates  for potential  reclaimed water users.   Pocket parks were  eliminated 

due  to  their  small  size  and  limited  cost  effectiveness  for  utilizing  reclaimed 

water.   Parks  immediately adjacent or  relatively  close  to  an  existing  reclaimed 
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water main were  identified  as  potential  users.   There  are  several  segments  of 

abandoned  force  main  and  reclaimed  water  main  “dry  lines”  of  various 

diameters that could potentially be connected and converted  into the reclaimed 

water  system.   Parks adjacent  to  the dry  lines were also  identified as potential 

users.  A total of 13 parks were selected as future potential reclaimed water user 

sites and are shown in Figure 4‐2 and summarized in Table 4‐3 along with their 

projected  reclaimed  water  demand.    Medians  and  other  public  lands  are 

discussed in the following sections but shown on Figure 4‐2.  

Table 4‐3: Scenario 1 ‐ Park Demand Summary  

(0.5‐Inches/Week Application) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Park  Irrigable Demand (gpd) 

Prentiss French Park  4,005 

Heritage Park  5,220 

City Hall Park  1,794 

John Nolen Park  4,047 

West Blalock Park and Arboretum  5,997 

East Blalock Park  6,135 

Venezia Park  6,762 

Ponce De Leon Park  167 

Centennial Park  2,253 

Dr. Fred Albee Park  603 

Michael Biehl Park  178 

Ruscelletto Park  698 

Venetian Waterway Park  30,954 

Total 68,814 
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• Dr. Fred Albee Park, 245 Saint Augustine Ave., is a pocket 
park tucked in between Nassau Street and St. Augustine Ave.,
featuring shaded benches and statues. (16)

• East Blalock Park, 300 S. Nokomis Ave., is known as the 
Cultural Campus because it is the site of Venice Public Library,
Venice Community Center, Venice Art Center and the 
Triangle Inn, a museum and archive of Venice history. (3)

• East Gate Park, 1221 Poplar Ave., is a neighborhood park 
with a playground. (13)

• Fountain Park,  West Miami, Ponce de Leon and Nokomis
avenues, is a pocket park featuring an Italian cast-iron 
fountain. (17)

• Graser Park, 740 Barcelona Ave., has overflow parking for 
the beach, dolphin fountain, landscaping and benches. (30)

• Hecksher Park, 450 W. Venice Ave, features the Lechlitner
tennis and basketball courts, a children’s playground, and 
shuffle board courts, all with lighting for night play. 
Restrooms available. (1)

• Heritage Park runs down the center of West Venice Avenue
from Avenida des Parques to The Esplanade. It has historic
displays, commemorative plaques, benches and a pedestrian
walkway. (15)

• Higel Marine Park, 1330 Tarpon Center Drive, has a picnic 
area and boat ramp. Restrooms available. (10)

• Humphris Park (South Jetty), 2000 Tarpon Center Road, is a
natural area known for fishing and surfing. 
Restrooms available. (18)

• John Nolen Park, 425 Palmetto Ct., has handicap accessible
playground, picnic area, and walking trail lined with signs 
telling the city's history. (6)

• Legacy Trail has nearly 20 miles of bicycling and walking
concrete trails that are easily accessible at the Historic Venice 
Train Depot, 301 W. Venice Ave. (36)

• Marina Park, 301 East Venice Ave., offers boat launching into
the Intracoastal Waterway. It is adjacent to the Historic Venice 
Train Depot. Restrooms available. (2)

• Maxine Barritt Park, 1800 S. Harbor Dr., has walking trails 
and plenty of parking. It is adjacent to Paw Park on one side, 
and the Venice Fishing Pier on the other. Its large pavilion 
affords one of the most beautiful gulf views anywhere. 
Restrooms available. (31)

• Michael Biehl Park, 100 W. Tampa Ave., offers landscaping,
benches, fountain and mural. (28)

• Mundy Park, 830 Groveland Ave., has a basketball court, 
softball field and a handicap accessible picnic area and
playground. (9)

• Brohard Park, 1600 S Harbor Dr., encompasses 22 acres
between Beach Road and Caspersen Beach.  It includes 
several park facilities and the Fishing Pier. 
Restrooms available. (12)

• Centennial Park, 200 W. Venice Ave., is located in the heart 
of downtown between West Venice Avenue and West Tampa 
Avenue. It includes the Gazebo, where many entertainment 
events take place, and the Interactive Fountain. 
Restrooms available. (8)

• Chauncy Howard Park, 601 The Esplanade North, is a beach
access that  features a boardwalk with wheelchair 
accessibility. (22)

• Chuck Reiter Park, 250 Fort Street, has four lighted
baseball fields and is the home of Venice Little League. 
The 11-acre park also has a playground for small children. 
Restrooms available. (11)

• City Hall Park, 401 W. Venice Ave. The grounds surrounding
Venice City Hall include picnic table and benches. (29)

• Curry Creek Preserve, 1075 Albee Farm Road, is owned and
operated by Sarasota County. It is a natural setting along the
creek, much as the Curry pioneer family found it in the 1800s. 
As part of Sarasota County's environmentally sensitive lands
protection program, it is a wonderful place to observe wild 
animals and native plants. (37)

• Patriots Park, 800 Venetia Bay Blvd., is a tribute to veterans 
of world wars, the fallen of 9/11 and heroes everywhere.
Restrooms available. (21)

• Pinebrook Park, 1251 Pinebrook Road, has picnic facilities,
recreational and fitness trail. (34)

• Ponce De Leon Park, is nestled in the corner where 
Ponce De Leon and Pedro streets come together.  It features
statues and shady places to sit. (19)

• Prentiss French Park, 500 Manatee Court, has a handicap
accessible playground, picnic area, and walking trail. (5)

• Ruscelletto Park, 115 N. U.S. 41 Bypass, has a sidewalk for
walking and biking around a pond that is home to numerous 
water birds and other wildlife. Shaded picnic area, benches, 
and limited parking spaces. (33)

• Sawgrass Park, 301 N. Auburn Road, is the site of a future 
public park. (26)

• Service Club Park, 1190 S. Harbor Drive, is 7 acres, built with 
city funds and the volunteer efforts from area service clubs. It 
features a children’s playground, picnic areas, beach access 
and is habitat for scrub jays. Restrooms available. (20)

• South Brohard Beach Park, 1900 S. Harbor Drive, is the 
southern most part of the City of Venice, just east of 
Venice MunicipalAirport.  Left in its natural state, it is a
wonderful beach to collect shells and discover pre-historic 
sharks' teeth. Restrooms available. (25)

• South Brohard Beach Paw Park, 1600 S. Harbor Dr., is the 
only beach in the county where dogs are allowed. It is open 
daily, 7 a.m.- dusk.  Restrooms available. (24)

• Venetian Waterway Park, along both sides of the Intracoastal
Waterway, is an 8-foot concrete path for bicycling, walking and
running.  Trailheads are near the west side of Hatchett Creek
Bridge, in Caspersen Beach Park, at the Historic Venice Train
Depot and Shamrock Park. Restrooms available. (23)

• Venezia Park, 450 Nassau St., has a playground, picnic area 
and shade trees. (4)

• Venice Beach, 101 N. The Esplanade, at the west end of 
West Venice Avenue, has picnic areas, a snack shop and 
pavilion, beach volleyball and lifeguards on duty during the 
day.  Restrooms available. (7)

• Venice Fishing Pier, 1600 S. Harbor Drive, has a bait shop, 
terrific views of the sunset and is a favorite spot for fishing.
Restrooms available. (32)

• Venice Myakka River Park, 7501 E. Laurel Rd., has a walking 
trail, canoe and kayak floating launch, and picnic pavilion. 
Restrooms available. (27)

• Wellfield Park, 1251 Pinebrook Road, hosts the city’s youth 
soccer and Pop Warner football fields, tennis and basketball 
courts, softball and baseball fields, croquet court and a 
playground. Restrooms available. (14)

• West Blalock Park and Arboretum, 200 W. Turin St., has 
many species of palm trees with identifying signs. (35)
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11 Michael Biehl Park
12 Ruscelletto Park
13 Venetian Waterway Park
14 Venice Municipal Airport
15 Venice Ave Median - Island
16 Venice Ave Median - Bridge to City Limits
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Table 4‐4: Scenario 2 ‐ Park Demand Summary 

(1‐Inch/Week Application) 

Park  Irrigable Demand (gpd) 

Prentiss French Park  8,010 

Heritage Park  10,440 

City Hall Park  3,589 

John Nolen Park  8,094 

West Blalock Park and Arboretum  11,993 

East Blalock Park  12,271 

Venezia Park  13,525 

Ponce De Leon Park  334 

Centennial Park  4,507 

Dr. Fred Albee Park  1,206 

Michael Biehl Park  356 

Ruscelletto Park  1,396 

Venetian Waterway Park  61,907 

Total 137,628 

 

4.2.2 Medians 

The East Venice Avenue median  is along a major roadway within  the City and 

observed by  residents as well as  tourists.   The beautification of  the median by 

providing  irrigation  with  reclaimed  water  was  identified,  by  City  staff,  as  a 

priority  for  the benefit of  the  overall public.   The  areas  of  the Venice Avenue 

median identified to be irrigated with reclaimed water consist of three segments: 

Venice Island, Venice Bridge to the eastern City limit, and from the eastern City 

limit east  to  Jacaranda Circle.   These  three areas are  shown on Figure 4‐2 and 

summarized in Tables 4‐5 and 4‐6.  
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Table 4‐5: Scenario 1 ‐ Median Demand Summary 

(0.5‐Inches/Week Application) 

Median Segment 
Irrigable Acreage 

(sf) 

Reclaimed Water 

Demand (gpd) 

Venice Island  49,000  2,200 

Venice Bridge to City Limits  145,900  6,500 

City limits to Jacaranda Circle  63,700  2,900 

Total  258,600  11,600 

 

 

Table 4‐6: Scenario 2 ‐ Median Demand Summary  

(1‐Inch/Week Application) 

Median Segment 
Irrigable Acreage 

(sf) 

Reclaimed Water 

Demand (gpd) 

Venice Island  49,000  4,400 

Venice Bridge to City Limits  145,900  13,000 

City limits to Jacaranda Circle  63,700  5,800 

Total  258,600  23,200 

 

4.2.3 Large Potable Irrigation Users 

Users of potable water for irrigation were investigated to determine the number 

of users, location and demands.  Table 4‐7 lists the total potable water irrigation 

demand from 2009 to 2011.   The demands have increased on average 10.5% per 

year during this three year period.  Meter data for 2011 was sorted to identify the 

users  with  the  most  demand  and  determine  their  location  within  the  City.  

Figure 4‐3 shows the locations of the potable water irrigation meters and lists the 

users with  AADF  greater  than  2,000  gpd.    Switching  potable water  users  to 

reclaimed  water  provides  the  additional  benefit  of  reducing  potable  water 

demand.   Review of Figure 4‐3 shows  that  the  irrigation meters are  fairly well 

spread  out  throughout  the City  and  not  particularly  concentrated  in  any  one 

area.   Because of this, only the 7 users with AADF greater than 2,000 gpd were 

targeted to connect to the reclaimed water system.  Users with smaller flows are 
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less cost effective but opportunities to switch large groups of users from potable 

to  reclaimed  water  irrigation  remains  as  a  possibility.    There  appears  to  be 

several  potable water  irrigation meters  immediately  adjacent  to  existing RCW 

mains.  Some of these users may be subject to conversion to RCW irrigation since 

the City of Venice Code Section 74‐196(b) makes it unlawful to use potable water 

for irrigation purposes after RCW is available.  None of these small potable water 

irrigation users were assumed to contribute to future demands but the City may 

want  to  investigate  their  conversion  to RCW.   Based on  the  close proximity of 

large potable water irrigation meters to an existing or proposed reclaimed water 

main, only  two  large potable water  irrigation users were  identified as potential 

reclaimed water users.  The locations and demands of these users are provided in 

Figure 2‐1 and Table 2‐11 respectively.    

 

Table 4‐7: Historical Potable Water Irrigation Demand 

Year  Total Usage (gal/mo)  Total Usage (gpd)  Total Rainfall (in) 

2009  42,875,369  1,409,947  57.8 

2010  46,759,922  1,535,348  52.0 

2011  52,497,146  1,727,541  46.0 

Average  47,377,479  1,557,612  51.9 
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ID Address  Yearly Demand (gal) ADF (gpd)
1 1200  AVENIDA DEL CIRCO 2,580,759 7,071
2 1306 E VENICE AV 2,421,180 6,633
3 624  FLAMINGO DR 1,125,770 3,084
4 811 N THE ESPLANADE 1,048,343 2,872
5 700  GRANADA AV 995,622 2,728
6 1205  TARPON CENTER DR 767,564 2,103
7 1100  TARPON CENTER DR 757,940 2,077
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4.2.4 Future Land Development Areas 

Future  reclaimed water  demand  is  anticipated  to  be  heavily weighted  in  the 

northeast area of the City, within the planning and JPA areas, where a majority 

of the City’s future growth  is  located.   Supplying reclaimed water to the future 

land development  areas  is  anticipated  to be more  economical  than  retrofitting 

existing  developed  areas  within  the  City.      Per  the  City  of  Venice  Code  of 

Ordinances, development in these areas will be required to connect to the City’s 

reclaimed water system if it is available.  Availability is defined as within 100 feet 

of the property.   

Planning area  I,  J, K, and L and  JPA area 1 were  identified as potential  future 

reclaimed water users based on  their proximity  to  the existing reclaimed water 

main (See Figure 4‐4).  The rate of development within these planning areas was 

assumed  to be  in accordance with  the City of Venice Wastewater Master Plan.  

Table 4‐8 summarizes the percent developed by planning period.  The irrigation 

demands for each planning period were therefore determined by applying these 

percentages  to  the  irrigable  acreage  at build out  then  applying  the  application 

rate  of  0.5‐inches  or  1.0‐inch  per week  based  on  the  applicable  scenario  (See 

Table 4‐9 and 4‐10). 

Table 4‐8: Development Percentage per Planning Year 

Area 
Planning Year 

2015  2020  2025  2030 

Planning Areas  35.1%  37.3%  39.4%  41.3% 

JPA Areas  3.0%  6.1%  9.2%  11.9% 
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Table 4‐9: Scenario 1 ‐ Planning and JPA Area Potential Irrigation Demand Summary 

Planning and JPA Areas1 

Irrigable Demand Per Planning Year (gpd) 

2015  2020  2025  2030 

I  South Laurel  109,584  219,169  328,753  438,376 

J  Shakett Creek  4,784  9,569  14,353  19,139 

K 

Knights Trail (Subarea 1)  16,368  32,735  49,103  65,476 

Knights Trail (Subarea 1)  48,903  97,806  146,709  195,630 

Knights Trail (Subarea 1)  238  476  714  953 

Knights Trail (Subarea 1)  8,776  17,552  26,328  35,108 

L  Gene Green  34,396  68,792  103,188  137,597 

1 
Knights Trail Park Area (Rustic 

Rd) 
17,291  34,910  52,028  67,856 

Total  240,341  481,010  721,177  960,134 

1. City of Venice planning and JPA area designations 

 

 

Table 4‐10: Scenario 2 ‐ Planning and JPA Area Potential Irrigation Demand Summary 

Planning and JPA Areas1 
Irrigable Demand Per Planning Year (gpd) 

2015  2020  2025  2030 

I  South Laurel  219,169  438,337  657,506  876,752 

J  Shakett Creek  9,569  19,137  28,706  38,278 

K 

Knights Trail (Subarea 1)  32,735  65,470  98,206  130,952 

Knights Trail (Subarea 1)  97,735  195,613  293,419  391,260 

Knights Trail (Subarea 1)  476  953  1,429  1,905 

Knights Trail (Subarea 1)  17,552  35,105  52,657  70,215 

L  Gene Green  68,792  137,584  206,377  275,193 

1 
Knights Trail Park Area (Rustic 

Rd) 
34,582  69,820  104,056  135,713 

Total  480,610  962,019  1,442,356  1,920,268   

1. City of Venice planning and JPA area designations 
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4.3 Alternative Disposal Sites 

The City of Venice has  several options  for disposing of  reclaimed water other 

than the existing and potential users discussed previously.   These options were 

not projected for the disposal of reclaimed water for planning purposes but they 

remain as viable disposal options should they be required.   

Reclaimed water up to the 2.5 mgd may be sent to the County in accordance with 

the Eastside WRF operating permit and interagency agreement.  This capacity is 

generally  reserved  for  cases  of  unusually  high  adverse weather  related  flow.  

Reclaimed water sent  to Sarasota County  is understood  to generally be sent  to 

the Venice Gardens Deep  Injection Well.     The Eastside WRF operating permit 

also allows for blending reclaimed water with RO concentrate, up to 1 mgd, prior 

to discharge at the outfall and the Curry Creek surface discharge location may be 

used,  up  to  3.0 mgd,  as  long  as  effluent  is  treated  to  advanced  wastewater 

treatment  levels.    These means  of  disposal  provide  the  City  with  significant 

capacity throughout the entire planning period. 
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5.0 REGULATORY REVIEW 

5.1 Reclaimed Water System Permit 

The Venice Reclaimed Water System operates under a section of the WRF facility 

permit.  The  permit  specifies  that  the  existing  Venice  reclaimed water  system 

capacity is 3 mgd of slow‐rate public access within the boundaries of the City of 

Venice.  The  uses  are  described  as  residential  lawns,  golf  courses,  parks  and 

playgrounds, highway medians, rights‐of‐way and  landscape areas. The permit 

also  specifies  the City’s  capacity  is  2.5 mgd  through discharge  to  the  Sarasota 

County  South Master  Reuse  System  under  an  interagency  agreement.  These 

capacities are shown in Table 5‐1. 

Table 5‐1: Reuse Disposal 

Location  Capacity 

Venice Reclaimed Water System  3 mgd 

Sarasota County South Master Reuse System  2.5 mgd 

 

 

The City has a surface water discharge at Curry Creek where treated wastewater 

flow can travel through the reclaimed water system to the location of the Curry 

Creek  discharge.  To  discharge  to  surface water  the  effluent  is  required  to  be 

treated  to  advanced wastewater  treatment  levels. The  reclaimed water  system 

also has several storage ponds that are considered stormwater storage lakes.  The 

storage ponds are  indicated as  intermittent discharge due  to  the presence of a 

stormwater overflow structure in the storage pond that would allow water from 

the  pond  to  flow  into  the  County  stormwater  drainage  system  which  is 

considered  a  surface  discharge.  Treatment  levels  for  discharge  to  these  lakes 

must meet  the public  access  reclaimed water  standard. The  surface discharges 

are shown in Table 5‐2. 

 



     

 
Reclaimed Water Master Plan  Final Report 

City of Venice                                             October 2012                                                                Page 52 

 

 

 

Table 5‐2: Surface Water Discharge 

Location  Capacity 

Curry Creek    3.0 mgd 

Capri Isles Golf Course South  Intermittent overflow 

Capri Isles Golf Course North  Intermittent overflow 

Bird Bay  Intermittent overflow 

Island Beach  Intermittent overflow 

 

The  permit  specifies  an  additional  discharge  point  which  is  identified  as  an 

internal  outfall.  The  internal  outfall  is  the  Venice  RO  concentrate  disposal 

system.  This  is  the  outfall  for  the water  plant  reject  concentrate.  The  permit 

allows the blending of the reclaimed water with the RO concentrate as indicated 

in Table 5‐3. 

Table 5‐3: Internal Outfall 

Location  Capacity 

Venice RO Concentrate Disposal System  1 mgd 

 

Each of these discharge locations is required to meet specific effluent quality. A 

summary of  the main water quality requirements  is shown  in  the Table 5‐4  for 

Public Access Reclaimed Water (Venice RWS and Sarasota South RWS), Table 5‐

5 for surface water (Curry Creek), and the RO concentrate discharge. A detailed 

list of all monitoring requirements  is provided  in the WRF permit  in Appendix 

D. 
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Table 5‐4: Public Access Reclaimed Water Limits 

(Venice RWS and Sarasota South RWS) 

Parameter  Units  Limit 

BOD, Carbonaceous, 5 day  mg/l, annual average  20 

Total Suspended Solids  mg/l, single sample  5 

Nitrogen  mg/l, single sample  Report 

Phosphorus, Total P  mg/l, single sample  Report 

pH  mg/l, single sample  6.0 – 8.5 

Coliform, Fecal  mg/l, single sample  25 

Total Chlorine Residual  mg/l, single sample  1.0 

Turbidity  NTU, single sample  Report 

 

 

Table 5‐5: Surface Water Discharge Limits 

(Curry Creek and Venice RO Concentrate) 

Parameter  Units  Limit 

BOD, Carbonaceous, 5 day  mg/l, annual average  5 

Total Suspended Solids  mg/l, single sample  5 

Nitrogen  mg/l, annual average  3 

Phosphorus, Total P  mg/l, annual average  1 

pH  mg/l, single sample  6.0 – 8.5 

Coliform, Fecal  mg/l, single sample  25 

Total Chlorine Residual  mg/l, single sample  1.0 

Total Chlorine Residual  mg/l, single sample  0.01 

Oxygen, Dissolved (DO)  mg/l, single sample  7 

 

A review of the WRF permit and the pertinent permit conditions was conducted 

to determine if any conditions or schedules were present that would impact long 

term planning for the reclaimed water system. No conditions or schedules were 

found  that would have such  impacts. The permit conditions are routine  for  the 

City reclaimed water system and require applicable monitoring and compliance. 
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5.2 Groundwater Monitoring Plan 

The  requirements  for  groundwater  monitoring  are  provided  in  the  WRF 

operating  permit  Section  III  GROUND  WATER  REQUIREMENTS.  The 

requirements  are  for  the  installation  and monitoring  of  groundwater wells  at 

specific  large  user  sites.  The wells  generally  include  an  up‐gradient well  for 

establishing background groundwater quality, an intermediate well, and a down 

gradient well  located 100 feet from the application site representing the edge of 

the zone of dilution of discharge for compliance monitoring. The intention of the 

monitoring  program  is  to  assure  the  groundwater  down  gradient  from  the 

application  site meets  compliance  limits. The wells  required by  the permit  are 

identified in Table 5‐6. 

Table 5‐6: Groundwater Monitoring Wells 

Monitoring 

Well ID 

Alternate Well Name and/or 

Description of Monitoring 

Location 

Depth 

(feet) 

Aquifer 

Monitored 

New or 

Existing 

MWC‐05  Capri Isles Golf Course  13  Surficial  Existing 

MWI‐01  Capri Isles Golf Course  23  Surficial  Existing 

MWI‐06  Capri Isles Golf Course  21  Surficial  Existing 

MWC‐06  Capri Isles Golf Course  17.5  Surficial  Existing 

MWC‐09  Capri Isles Golf Course  15.1  Surficial  Existing 

MWC‐07  Capri Isles Golf Course  15.5  Surficial  Existing 

MWB‐02  Lake Venice Golf Course  22  Surficial  Existing 

MWI‐07  Lake Venice Golf Course  20  Surficial  Existing 

MWI‐08  Lake Venice Golf Course  22  Surficial  Existing 

MWC‐08  Lake Venice Golf Course  15  Surficial  Existing 

MWB‐03  Curry Creek Park  17  Surficial  Existing 

MWI‐05  Bay Indies Subdivision  17  Surficial  Existing 

MWC‐04  Bay Indies Subdivision  17  Surficial  Existing 

 

 

The compliance parameters for the groundwater compliance wells are shown in 

Table 5‐7. If the natural groundwater quality, as reported from results of testing 
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the  background  well,  is  higher  than  the  limits  in  Table  5‐7,  the  natural 

groundwater quality shall be the limitation for compliance. 

Table 5‐7: Groundwater Quality Limits 

Parameter  Permit Level 
Sample 

Type 

Monitoring 

Frequency 

Water Level Relative to NGVD  Report  In‐Situ  Quarterly 

Nitrogen, Nitrate, Total (as N)  10 (mg/L)  Grab  Quarterly 

Solids, Total Dissolved (TDS)  500 (mg/l)  Grab  Quarterly 

Arsenic, Total Recoverable  10 (ug/l)  Grab  Quarterly 

Chloride (as Cl)  250 (mg/l)  Grab  Quarterly 

Cadmium, Total Recoverable  5 (ug/l)  Grab  Quarterly 

Chromium, Total Recoverable  100 (ug/l)  Grab  Quarterly 

Lead, Total Recoverable  15 (ug/l)  Grab  Quarterly 

Coliform, Fecal  4 (#/100ml)  Grab  Quarterly 

pH  6.5 to 8.5  In‐Situ  Quarterly 

Sulfate, Total  250 (mg/l)  Grab  Quarterly 

Turbidity  Report  In‐Situ  Quarterly 

Sodium, Total Recoverable  160 (mg/l)  Grab  Quarterly 

Specific Conductance  Report  In‐Situ  Quarterly 

Temperature (C), Water  Report  In‐Situ  Quarterly 

Oxygen, Dissolved  (DO)  Report  In‐Situ  Quarterly 

 

A  review  of  the  groundwater  monitoring  data  was  conducted  to  assess 

compliance with water quality parameters. The data  evaluated was  from  2009 

through the third quarter of 2011. Due to changes in the monitoring well system 

through  the  installation of new wells  and  abandonment of old wells,  the data 

before 2009 was not considered. The analysis identified monitoring well locations 

that  indicate  levels of water quality parameters above  the allowable  limits. The 

associated  reclaimed water  sites,  the parameters with exceeding  limits and  the 

number of excedences are presented in Table 5‐8.  
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Table 5‐8: Groundwater Quality Excedences 

Location  Parameter  Times Exceeded 

Lake Venice 

Total Dissolved Solids 

pH 

Total Sulfate 

Arsenic 

Nitrate (N) 

11 

11 

11 

4 

4 

Bay Indies 

Chloride 

Sodium 

pH 

1 

1 

4 

Capri Isles 

Arsenic 

Chloride 

pH 

2 

1 

2 

 

These apparent excursions may be due to salt water intrusion in the case of Lake 

Venice and may be the result of grounds keeping activities at the Capri Isles golf 

course  and  the Bay  Indies  residential  area. With  the  exception  of  nitrates,  the 

parameters  of  concern  are  not  present  in  the  wastewater  and  would  not  be 

expected to impact down gradient groundwater quality.  

5.3 Reclaimed Water Management 

Reclaimed  water  management  consists  of  complying  with  the  WRF  permit 

related  to  Reuse  and  Land  Application  sections,  complying with  Section  62‐

610.320 Operation  and Maintenance Requirements  and Operating  Protocols, 

and  proper  management  of  the  reclaimed    storage,  pumping  system,  and 

distribution  systems.    The  WRF  has  a  good  record  of  compliance  with  all 

applicable permit requirements.  

The  operation  and maintenance  requirements  for  the  reclaimed water  system 

include: 

 Land  application  systems  shall  be  operated  and maintained  to  achieve 

wastewater  treatment  requirements  before  final  release  of  reclaimed 

water to the environment. Where permittee provides reclaimed water to 
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another party a binding agreement is required to assure all requirements 

are met. 

 Groundwater  monitoring  shall  be  established  and  conducted  in 

accordance with the permit requirements 

 Permittee shall be responsible for making facilities safe in terms of public 

health and safety at all times.  

 An  Operation  and Maintenance Manual  shall  be  provided  either  as  a 

separate  section  of  the  WRF  manual,  or  as  a  stand‐alone  instruction 

booklet  for  all  reuse  and  land  application  systems.  The  operation  and 

maintenance  instructions  shall  provide  the  operator with  an  adequate 

description and schedule of routine effluent application rates and cycles, 

operational procedures during adverse climatic conditions, maintenance 

of  equipment, groundwater monitoring procedures  and  listing of  spare 

parts to have on hand. 

 Operating Protocols. To be covered in Section 5‐4. 

The City reclaimed water system is mainly serviced by the City personnel all of 

whom are  trained and skilled  technicians. The City maintains  the system up  to 

and including the pressure sustaining valves at each bulk user facility. As such, 

the  City  has  the  trained  staff  and  required  parts  for  operation  and  repair. 

Reclaimed  water  application  rates  at  the  major  users  (predominantly  golf 

courses) are controlled by the turf experts at each facility.  

The City’s ability to send water to various users is somewhat limited by a lack of 

adequate  reclaimed  water  supply,  particularly  during  the  season  of  highest 

demand. This is evident from the previous section of the report showing that on 

only  a  few  occasions did  the City use  the  Sarasota County  Interconnection  to 

dispose  of  excess  reclaimed  water.  Those  events  occurred  during  periods  of 

unusually heavy rainfall.  
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Flow to the ponds  is currently controlled by a pressure sustaining valve and  in 

most cases a mechanical pond level float.  In order to better control the amount of 

flow to the bulk users, it is recommended that a delivery management system at 

the  bulk  ponds  consisting  of  a  pressure  sustaining  valve,  magnetic  meter, 

automated valve, and telemetry be installed at each bulk user’s reclaimed water 

delivery point.  This delivery management system will enable the City to adjust 

system pressure at opportune times to facilitate reclaimed water delivery to the 

bulk ponds,  fine  tune pressure  sustaining valve  settings  for optimum delivery 

and while maintaining system pressure, actively monitor water use and allow for 

a valve to close once reclaimed water reaches permitted limits. 

5.4 Operating Protocol 

The City has a formal Reuse Operating Protocol to assure compliance with FDEP 

Rule 62‐610 F.A.C. This protocol  is provided on Appendix F. The requirements 

for the operating protocol are specified under 62‐610.320 (6) Operating Protocols. 

The operating protocol is required to address the following: 

 Set points for parameters measured by on‐line equipment 

 Physical steps and procedures when substandard water is produced 

 Physical steps and procedures when treatment returns to normal 

The  protocol  must  be  periodically  reviewed  and  revised,  as  appropriate,  to 

ensure satisfactory system performance. The protocol must be submitted  to  the 

FDEP with every permit renewal and when any revision occurs.  

A  review  of  the  City’s  Reuse  Operating  Protocol  was  conducted  and  all 

applicable  requirements  indicated  above  were  found  to  be  present  in  the 

document. 
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5.5 Reclaimed Water Ordinance 

The City Code of Ordinances specifically addresses the Reclaimed Water System 

under Chapter  74  – Utilities‐ Article  IV  –RECLAIMED WATER  SYSTEM. The 

ordinance specifies issues of;  intent, availability of service, connection to system, 

requirement  for  new  projects,  easement  dedications,  responsibility  for 

construction, meters,  fees,  cross  connection  control,  construction  specifications, 

inspections,  right‐of‐entry,  responsibilities  and  other  pertinent  measures  for 

connection  and  use  of  the  reclaimed  water  system.  The  following  is  a  brief 

summary of the relevant sections: 

Intent  of  Article:  The  City  intends  to  make  reclaimed  water  available  for 

irrigation purposes and other authorized uses where the City Council determines 

that construction of the distribution system is practical and economical. 

Availability  of  Service:   Available means  that  a  functioning  reclaimed water 

distribution system is within 100 feet of the property or that it is cost effective for 

the City to extend the system to within 100 feet of the property. 

Connection to system:  

 Customers  in  designated  areas  may  connect  to  the  reclaimed  water 

system  when  service  is  available  and  upon  submission  of  proper 

application and compliance with all requirements. 

 Existing irrigation systems using potable water for irrigation are required 

to  connect  to  the  reclaimed water  system within  90 days of  the  system 

becoming available. 

 Customers using  irrigation wells may continue  to use  the wells  for  that 

purpose  after  reclaimed water  is  available. The City  shall prohibit new 

irrigation wells when reclaimed water is available. 
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 All  new  irrigation  systems  constructed  after  the  effective  date  of  the 

ordinance shall be required  to connect  to  the reclaimed water system at 

the  earlier  of;  when  reclaimed  water  is  not  available  at  the  time  of 

construction  the  connection  will  be  required  within  90  days  of  it 

becoming  available,  if  reclaimed water  is  available upon  completion  of 

construction. 

Prerequisites for connection:  No connection to the reclaimed water system shall 

be permitted without a written reuse agreement or a completed application with 

the City.  

Cross connection control:  In all premises where reclaimed water is provided the 

public  or  private  water  supply  shall  be  protected  by  an  approved  backflow 

prevention device. No cross connection shall be permitted. 

Construction specifications: The ordinance  lists specific specifications covering 

prohibition of reclaimed water  in a structure, no above ground hose bibs, clear 

identification of hose bib connection, prohibition of connection  to  fire hydrants 

and fire sprinkler system. 

5.6 Future Regulations Evaluation 

No  specific  reclaimed water  regulations were  identified  that would  impact  the 

future  planning  for  the  Venice  RWS.  The  issue  of  effluent  numeric  nutrient 

limitations  has  the  potential  to  impact  any  surface  water  discharge  or  any 

application  of  effluent  that would  potentially  result  in  a  discharge  to  surface 

waters. This issue does not currently directly impact the reclaimed water system 

as much as it would impact the operation of the wastewater treatment plant and 

its surface water discharge points. Currently the issue is in litigation and the full 

impact of the final rule may not be known for some time.  
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5.7 Existing Bulk User Agreements 

The City has agreements will all bulk users of the reclaimed water system. These 

agreements  are  required  by  FDEP  to  be  binding  and must  assure  compliance 

with  applicable  F.A.C.’s.  The  following  are  excerpts  from  the  required 

regulations: 

62‐610.320 Operation and Maintenance Requirements and Operating Protocols. 

 (b) Where the wastewater treatment plant permittee reuses reclaimed water or disposes 

of  effluent  using  property  owned  by  another  party,  a  binding  agreement  between  the 

involved  parties  is  required  to  ensure  that  construction,  operation, maintenance,  and 

monitoring meet the requirements of Chapters 62‐600, 62‐620 and 62‐610, F.A.C. Such 

binding agreements are required for all reuse or disposal sites not owned by the permittee. 

The  permittee  shall  retain  primary  responsibility  for  ensuring  compliance  with  all 

requirements of the Florida Administrative Code. 

62‐610.468 Access Control and Advisory Signs. 

(1) No provisions for access control are needed. 

(2) The public shall be notified of the use of reclaimed water. This shall be accomplished 

by  the posting of advisory signs designating  the nature of  the reuse project area where 

reuse is practiced, notes on scorecards, or by other methods. 

Examples of some of  the notification methods which may be used by permittees  include 

posting of advisory signs at entrances to residential neighborhoods where reclaimed water 

is used  for  landscape  irrigation and posting of advisory  signs at  the  entrance  to a golf 

course and at the first and tenth tees. 

(3) Use of purple as a prominent color on advisory signs and written notices related to a 

reuse project is recommended, but shall not be required. 

(4) Advisory  signs  shall  include  the  following  text  in English  and  Spanish:  “Do  not 

drink” together with the equivalent standard international symbol. 
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(5) Advisory  signs  shall  be  posted  adjacent  to  lakes  or  ponds  used  to  store  reclaimed 

water that are not located at the domestic wastewater treatment facilities. Advisory signs 

shall be posted at decorative water  features that use reclaimed water. Advisory signs at 

storage ponds or decorative water features shall include the following text in English and 

Spanish:  “Do  not  drink”  and  “Do  not  swim”  together with  the  equivalent  standard 

international symbols. 

(6)  The  permittee  shall  ensure  that  users  of  reclaimed  water  are  informed  about  the 

origin, nature,  and  characteristics  of  reclaimed water;  the manner  in which  reclaimed 

water can be safely used; and  limitations on  the use of reclaimed water. Notification  is 

required at the time of initial connection to the reclaimed water distribution system and 

annually  after  the  reuse  system  is  placed  into  operation.  The  details  of  the  public 

notification program  shall  be  included  in  the  engineering  report  and with  each permit 

application. A description of ongoing public notification activities shall be included in the 

annual  reuse  report  required  by  Rule  62‐610.870(3),  F.A.C.  The  public  notification 

program shall include details on written public notification activities, activities related to 

the news media, use of advisory signs, and other public notification activities 

The  following  is  a  summary  of  the  relevant  points  in  the  reclaimed  water 

agreements  concerning  references  to  the  applicable  regulations,  as  well  as 

specific responsibilities of all parties regarding ownership and maintenance.  

Capri Isles Golf Course 

 The  City  shall  own,  operate  and  maintain  the  reclaimed  water 

distribution  system upstream of  the point(s) of delivery. The User  shall 

own,  operate  and  maintain  all  works  downstream  of  the  point(s)  of 

delivery. 

 The  City  agrees  to  pay  for  the  costs  associated  with  providing 

transmission piping  to  the storage pond and  the  installation of a device 



     

 
Reclaimed Water Master Plan  Final Report 

City of Venice                                             October 2012                                                                Page 63 

 

 

which  will  automatically  valve  off  the  delivery  pipe  when  the 

receiving/storage pond reaches a certain level. 

 Exhibit B, Section E, the user shall post signs at points designated by the 

City in areas using reclaimed water. 

 The  agreement does not  specifically  reference  requirements of FAC  62‐

610.468. 

Bird Bay Golf Course 

 The  City  shall  own,  operate  and  maintain  the  reclaimed  water 

distribution  system upstream of  the point(s) of delivery. The User  shall 

own,  operate  and  maintain  all  works  downstream  of  the  point(s)  of 

delivery.  

 The  City  agrees  to  pay  for  the  costs  associated  with  providing 

transmission piping  to  the storage pond and  the  installation of a device 

which  will  automatically  valve  off  the  delivery  pipe  when  the 

receiving/storage pond reaches a certain level. 

 Exhibit B, Section E, the user shall post signs at points designated by the 

City in areas using reclaimed water. 

 The  agreement does not  specifically  reference  requirements of FAC  62‐

610.468. 

Lake Venice Golf Course 

 Section 44, Part A,  the user  shall post  signs at points designated by  the 

City in areas using reclaimed water. 

 The  agreement does not  specifically  reference  requirements of FAC  62‐

610.468. 
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Venetian Golf and River Club 

 The  City  agrees  to  pay  for  the  costs  associated  with  providing 

transmission piping  to  the storage pond and  the  installation of a device 

which  will  automatically  valve  off  the  delivery  pipe  when  the 

receiving/storage pond reaches a certain level. 

 Exhibit B, Section E, the user shall post signs at points designated by the 

City  in  areas  using  reclaimed  water.  The  signs  will  contain  the 

international  symbol  for both do not drink and do not  swim and must 

meet regulatory approval (FAC 62‐610.468). 

Waterford 

 Upon completion of construction and acceptance by the City, the Owner 

(Waterford) shall convey title to the reclaimed water distribution system 

downstream  to  the  individual  property  lines  by  good  and  sufficient 

instruments along with such utility easements as may be necessary for the 

proper maintenance and operation of same by  the City. Waterford shall 

transfer to the City a one year warranty from all contractor and suppliers. 

The distribution system shall be  in good operating condition at the time 

of  turnover  to  the  City.  The  City  shall  then  assume  operational  and 

maintenance responsibilities for the system up to the individual property 

lines. 

 From Exhibit A: 

 Venice owns and maintains: residential irrigation distribution system (up 

to  residential meter),  feeder  line  to  isolated  retention  pond  and  pump 

stations. 

 Waterford  owns  and maintains: Golf  course  irrigation  system,  isolated 

retention pond, emergency spillway, and manhole. 
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 The equipment within the manhole is owned by the City. 

 For improved properties, potable water use for irrigation is prohibited. 

 Exhibit  C,  Section  3,  Signs,  Waterford  shall  post  signs  at  points 

designated by the City in areas using reclaimed water. 

 The  agreement does not  specifically  reference  requirements of FAC  62‐

610.468 

Willow Chase 

 Exhibit B, Section E, the user shall post signs at points designated by the 

City  in  areas  using  reclaimed  water.  The  signs  will  contain  the 

international  symbol  for both do not drink and do not  swim and must 

meet regulatory approval (FAC 62‐610.468). 
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6.0 RECLAIMED WATER STORAGE 

6.1 Introduction to Storage Requirements 

The Chapter 62‐610 of the F.A.C specifies the requirements for storage related to 

slow‐rate land application systems. The City of Venice Reclaimed Water System 

is a public access reclaimed water system and is specifically regulated under the 

requirements  of  section  62‐610.464.  These  requirements  are  summarized  as 

follow: 

 System storage is not required where another permitted reuse or effluent 

disposal system  is available. If storage  is not required, flow equalization 

or  reclaimed  storage  to  match  diurnal  demand  patterns  must  be 

evaluated. 

 Unless  exempt,  as  indicated  above,  system  storage  ponds  shall  have 

sufficient capacity  to assure  retention of  reclaimed water under adverse 

weather conditions, maintenance of equipment, or other conditions  that 

would preclude land application. 

 System storage shall be established by determining the volume of storage 

required  for  a  ten‐year  recurrence  interval  using  representative  area 

weather data. 

 Minimum storage capacity shall be three times the average daily flow of 

the  reclaimed  system  for  which  no  alternative  disposal  system  is 

permitted. 

 Analytical means (water balance calculations such as the FDEP LANDAP 

program) shall be used to determine system storage needs. 

 A minimum of 20 years of climatic data shall be used in storage volume 

determinations.  
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 Reclaimed water storage ponds do not have to be lined. 

6.2 Current Reclaimed System Storage Capacity Evaluation 

The City’s Reclaimed Water System has a combination of facilities for the storage 

of  reclaimed water.   These  include  a  ground  storage  tank  and  a  lined  storage 

pond at  the Eastside WRF and numerous  storage ponds or  lakes at  the  site of 

bulk users.   The existing reclaimed water system storage facilities are  identified 

in Table 6‐1.   These storage facilities allow  the reclaimed water system to meet 

peak demands and store water during low demand periods. They also reduce the 

need  to discharge  effluent  to  surface water discharge points during periods of 

high wastewater flow and low irrigation demand. The operating strategy for the 

City’s Reclaimed Water System  is to provide maximum utilization of reclaimed 

water. 

Table 6‐1: Existing Reclaimed Water Storage 

Storage Type  Name  Volume (MG) 

Ground Storage Tank 
Eastside WRF Ground Storage 

Tank 
3 

Lined Pond 
Eastside WRF Reclaimed 

Storage Pond 
35 

Unlined Pond  Lake Venice Golf Course  6.8 

Unlined Pond  Venetian Golf and River Club  14.6 

Unlined Pond  Waterford Golf Course  7.7 

Unlined Pond  Capri Isle Golf Course North  5.4 

Unlined Pond  Capri Isle Golf Course South  4.5 

Unlined Pond  Bird Bay Golf Course  0.5 

Total Storage  77.5 
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The City WRF has four main methods of disposal for treated effluent. They are; 

surface water discharge to Curry Creek (3 MGD), reuse system land application 

(3 MGD City of Venice System, 2.5 MGD Sarasota County South Master Reuse 

System),  and  internal  outfall  (1 MGD)  –  Venice  reverse  osmosis  concentrate 

disposal system. The existence of surface water discharge capacity and Sarasota 

County reuse system capacity which exceeds the City’s WRF capacity means that 

the City’s Reclaimed Water System  is exempt  from  the  requirement  to provide 

wet weather storage meeting a ten year wet weather recurrence event. The City’s 

existing 3 MG ground storage tank and 35 MG lined storage pond at the Eastside 

Facility  more  than  satisfy  the  diurnal  flow  requirements  of  the  regulations.  

However,  the City does not have  the ability  to service  the ground storage  tank 

without  interrupting  the operation of  the  reclaimed water distribution  system.  

The City currently has plans to install a second 7.5 million gallon ground storage 

tank which will resolve the situation. 

While  the  regulations  are  satisfied  for  storage,  the  actual  operation  of  the 

reclaimed  system  and  ability  of  the  City  to  provide  reclaimed  water  to  the 

systems  users  does  require  that  storage  be  provided  beyond  the  minimum 

regulatory  requirement.  Therefore  the  City’s  system was  evaluated  using  the 

FDEP LandAp2010 water balance model  to determine  the storage requirements 

to meet the ten year wet weather recurrence interval. Satisfying this requirement 

assures  that  the majority of  the  reclaimed water generated by  the City will be 

applied beneficially  to  the reclaimed water system users and not  lost to surface 

discharge.  

LandAp2010  is  a  water  balance  tool  used  to  determine  wet  weather  storage 

requirements  and wet‐weather discharges  for  permitted  systems. LandAp2010 

calculates a monthly water balance using inputs of monthly rainfall, temperature 

(which  is  used  to  determine  reference  evapotranspiration),  crop‐specific 

evapotranspiration  coefficients,  site  hydrologic  characteristics,  and  reclaimed 
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water hydraulic loading rates to determine storage volume requirements or wet 

weather discharges. The City’s existing operating parameters for 2011 were input 

in  the  model  to  assess  the  current  adequacy  of  the  system  reclaimed  water 

storage capacity.  Table 6‐2 provides the results of the model output.  In 2011 the 

City had a 0.37 MG deficit of reclaimed water storage capacity.  The small deficit 

shows that the existing reclaimed water storage capacity was adequate based on 

2011 flows.  Since the City of Venice is responsible for the disposal of the first 0.5 

MGD  of  the  Sarasota  County  wastewater  treated  at  the  WRF  and  has  the 

remaining flow available for reuse, inflow from Sarasota County was considered 

in calculating the potential amount of storage to optimize use.  

Table 6‐2: 2011 Reclaimed Water Storage Analysis 

Parameter  Units  Value 

Reclaimed Flow Available  MGD  2.71 

Total Application Area  Acres  1608 

LANDAP Recommended Storage  MG  77.87 

Existing System Storage Capacity  MG  77.50 

Excess/ Deficient Capacity  MG  0.37 (Deficit) 

 

As summarized in Table 6‐1, 38 MG of the total reclaimed water system storage 

is at  the Eastside WRF.   Bulk user ponds  consist of  the  remaining 39.5 MG of 

storage. In order to evaluate the adequacy of the 38 MG of storage at the Eastside 

WRF,  an  alternative  2011  scenario  was  calculated  using  LandAp2010.    This 

scenario subtracts the bulk user demands from the LandAp2010 calculation since 

their  storage volume  is not applicable  to  this  scenario.   Table 6‐3 provides  the 

results of the model output.   The City had a 9.91 MG deficit of reclaimed water 

storage capacity based on  this scenario.   This shows  that  the existing reclaimed 

water  storage  capacity  is  technically  not  adequate  for  seasonal  storage  in  the 

absence of the bulk user ponds.  The planned addition of a new 7.5 MG storage 

tank at the WRF would meet the majority of the additional storage requirement. 



     

 
Reclaimed Water Master Plan  Final Report 

City of Venice                                             October 2012                                                                Page 70 

 

 

 

Table 6‐3: 2011 Reclaimed Water Storage Analysis Alternative Scenario 

Parameter  Units  Value 

Reclaimed Flow Available  MGD  1.61 

Total Application Area  Acres  1608 

LANDAP Recommended Storage  MG  47.9 

Existing System Storage Capacity  MG  38 

Excess/ Deficient Capacity  MG  9.91 (Deficit) 

 

6.3 Future System Storage Capacity Requirements 

Using  the methodology  discussed  in  Section  6.2,  the  storage  system  capacity 

requirements were  determined  for  the  future  planning  years.    The  reclaimed 

water flow available was based on the wastewater flow projections provided  in 

the Section 2.6.  The future irrigable acreage was added to the existing irrigable 

acreage  to  arrive  at  the  total  irrigable  acreage  and  corresponding  required 

storage capacity for each planning year (See Table 6‐4).   

Table 6‐4: Irrigable Acreage 

Existing and Potential Users 

Irrigable Acreage Per Planning 

Year (Acres) 

2015  2020  2025  2030 

Individual Users  964  964  964  964 

Bulk Users (Permitted Capacity)  644  644  644  644 

Parks and Medians  0  0  41  41 

Future Development 

South Laurel  192  204  215  226 

Shakett Creek  8  9  9  10 

Knights Trail (Subarea 1)  29  30  32  34 

Knights Trail (Subarea 2)  86  91  96  101 

Knights Trail (Subarea 3)  0  0  0  0 

Knights Trail (Subarea 4)  15  16  17  18 
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Table 6‐4: Irrigable Acreage (Continued) 

Existing and Potential Users 

Irrigable Acreage Per Planning 

Year (Acres) 

2015  2020  2025  2030 

Gene Green  60  64  68  71 

Knights Trail Park Area  (JPA Area 1)  9  18  27  35 

Large Potable Water Irrigation Users 

Clare Bridge Living Facility, 1200 Avendia 

Del Circo 
0  0  0  2 

Wells Fargo Bank, 1306 East Venice Ave  0  0  0  1 

Airport  0  0  0  26 

Total Acreage  2,008  2,041  2,115  2,173 

 

 

A majority of the potential future demand is projected to come in planning areas 

I,  J,  K,  L  and  JPA  area  1.    The  storage  requirements  for  these  future  land 

development areas was calculated  individually and assumed  to be  satisfied by 

new bulk user ponds.   The  remaining volume was assumed  to be  satisfied by 

new  ground  storage  tanks.   Tables  6‐5  and  6‐6  summarize  the  future  system 

storage capacity requirements with and without wastewater flow from Sarasota 

County respectively.   The results show  that additional reclaimed water storage 

would  be desirable  to meet  all  seasonal  storage  requirements when  reclaimed 

water  generated  by  County  wastewater  flow  is  included  in  the  calculation.  

Ground  storage  tanks  to  meet  the  seasonal  storage  requirements  and  their 

potential sites are discussed in the following section.  
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Table 6‐5: LandAp2010 Future Storage Requirements  

with Flow from Sarasota County 

ID  Parameter  2015  2020  2025  2030 

A  Reclaimed Water Flow Available (MGD)  4.10  4.67  5.19  5.55 

B  TOTAL Irrigable Acreage  2,008  2,041  2,115  2,173 

C 
Required Storage from LandAp2010 

(MG)  121.2  140.6  157.6  169.6 

D  Total Storage in System (MG)2  77.5  77.5  77.5  77.5 

E 
Additional System Storage Needed 

(MG)  43.7  63.1  80.1  92.1 

F 

Required Storage from LandAp2010 ‐ 

Future Development Areas Only‐ New 

Bulk Ponds (MG)  13.1  27.8  44.3  61.0 

I  Storage Balance (MG)1   30.6  35.3  35.8  31.1 

1. Equals E‐F=I (Positive =Required Additional Storage, Negative=Excess Storage) 

 

 

 

Table 6‐6: LandAp2010 Future Storage Requirements 

City of Venice Wastewater Inflow Only 

ID  Parameter  2015  2020  2025  2030 

A  Reclaimed Water Flow Available (MGD)  2.64  3.02  3.40  3.76 

B  TOTAL Irrigable Acreage  2,008  2,041  2,115 2,173 

C 
Required Storage from LandAp2010 

(MG)  75.7  86.8  97.6  108.4 

D  Total Storage in System (MG)2  77.5  77.5  77.5  77.5 

E 
Additional System Storage Needed 

(MG)  ‐1.8  9.3  20.1  30.9 

F 

Required Storage from LandAp2010 ‐ 

Future Development Areas Only‐ New 

Bulk Ponds (MG)  13.1  27.8  44.3  61.0 

I  Storage Balance (MG)1   ‐14.9  ‐18.5  ‐24.2  ‐30.1 

1. Equals E‐F=I (Positive =Required Additional Storage, Negative=Excess Storage) 
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6.4 Potential Reclaimed Water Storage Tank Sites 

If the City plans to maximize use of all available reclaimed water and minimize 

alternative  disposal  options,  six  new  ground  storage  tanks  would  be 

recommended by 2015 to offset the 30.6 MG storage deficiency in 2015 as shown 

in Table 6‐7.  The construction of this amount of new storage is costly and is not 

actually  required  to  meet  permit  requirements  but  would  allow  greater 

utilization of reclaimed water.  This recommendation would also be prefaced on 

the projected wastewater flow increases actually occurring and Sarasota County 

continuing to send estimated quantities of wastewater to the City.  Each ground 

storage  tank was assumed  to be 5 MG  for purposes of  this master plan.   Given 

the City’s capacity for reclaimed water disposal, additional ground storage tanks 

for  reclaimed  water  storage  are  optional  and  based  on  the  City’s  percent 

utilization goals of reclaimed water.   In addition  to  the six new ground storage 

tanks  a  second  7.5 MG  ground  storage  tank  at  the  Eastside WRF  is  currently 

planned to be constructed prior to 2015.  Four of the six ground storage tanks are 

anticipated to be located in Wellfield Park as shown on Appendix A.  The other 

two  ground  storage  tanks  are projected  to  be  located  at  the Venice Municipal 

Airport to provide system storage at the south end of the City’s system.   
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Table 6‐7: LandAp2010 Future Storage Requirements 

ID  Parameter  2015  2020  2025  2030 

A 
Reclaimed Water Flow Available 

(MGD)  4.10  4.67  5.19  5.55 

B  TOTAL Irrigable Acreage  2,008  2,041  2,115  2,173 

C 
Required Storage from LandAp2010 

(MG)  121.2  140.6  157.6  169.6 

D  Total Storage in System (MG)2  77.5  77.5  77.5  77.5 

E 
Additional System Storage Needed 

(MG)  43.7  63.1  80.1  92.1 

F 

Required Storage from LandAp2010 ‐ 

Future Development Areas Only‐ New 

Bulk Ponds (MG)  13.1  27.8  44.3  61.0 

G 
Number of New Ground Storage 

Tanks  6  0  0  0 

H 
New Ground Storage Tank Volume 

(MG)3  37.5  37.5  37.5  37.5 

I  Storage Balance (MG)1   6.9  2.2  1.7  6.4 
1. Equals F+H‐E (Positive =Excess Storage, Negative=Required Additional Storage) 

2. Existing ground storage tank accounted for in total. 

3. Proposed 7.5 MG ground storage tank is accounted for in total. 
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7.0 HYDRAULIC ANALYSIS 

7.1 Base Scenario Development 

The hydraulic modeling software selected for the Venice reclaimed water system 

model  is  InfoSWMM  software,  an  Innovyze  product.   InfoSWMM  was 

recommended  because  the  City  currently  utilizes  Innovyze  software  for  their 

water distribution system and wastewater collection system models and the user 

interface  will  be  similar  between  the  two  products.   InfoSWMM  is  fully 

integrated with ESRI ArcGIS giving the modeler the ability to use tools available 

within the GIS for more complex evaluation and reporting options.   

Model development started with  the City’s existing GIS  information.   The City 

provided GIS shapefiles for the existing reclaimed water system which consisted 

of transmission and distribution pipes.  This information formed the basis of the 

model.    The model was  constructed  to  only  include  the  backbone  pipelines.  

Backbone  pipelines were  identified  as  3‐inch  diameter  and  larger.   Also  non‐

essential pipelines were discussed with the City and not included as part of the 

backbone.    Non‐essential  pipes  were  generally  characterized  as  distribution 

pipes  internal  to  a  residential  community.    This  information  along  with  the 

following  are  the  basis  of  the  system model:  bulk  user  ponds,  lined  storage 

ponds, ground storage tank, and high service pumps (See Appendix G).  

The  model  was  analyzed  under  steady‐state  conditions  which  is  an 

instantaneous  snapshot of  the  system.   As discussed  in Section  2‐7,  reclaimed 

water demands based on Scenario  2 were used  in  the hydraulic analysis  since 

they  represent  the maximum  demands  the  system  is  projected  to  experience 

during  the  planning  period.    An  average  annual  daily  flow  condition  and  a 

maximum month peak hour flow condition were evaluated as part of Scenario 2.    

The average annual daily flow is based on the demands provided in Table 2‐11.  
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The maximum month  peak hour  flow  is  the  demands provided in Table 2‐11 

multiplied by the peaking factors discussed in Section 7.2. 

Meter  data  was  geocoded  based  on  parcel  information  where  available  and 

based on addresses where the parcel information did not match.  Demands were 

assigned to a node on either end of the pipe by weighted average of the distance 

along the pipe. 

The high  service pumps at  the Eastside WRF are on variable  frequency drives 

(VFDs).   The head generated by  the pumps was  simulated as a  fixed  reservoir 

since  the model  is  steady  state.   Based  on  the  SCADA data,  the  average high 

service pump discharge pressure is 55 psi and the maximum is 70 psi.  70 psi was 

used for the two scenarios.   The bulk user ponds were modeled as a node with a 

demand.   

7.2 Peak Factors 

Based on field testing, the flow rate to four bulk user ponds was measured.  This 

flow rate replaced  the calculated  flow rate  that was previously entered  into  the 

model.   Also since  the  flow rate  to  fill  the pond varies by system pressure and 

not by actual demand at the bulk user ponds, a peaking factor was not applied to 

the bulk ponds.  The modification to the AADF scenario was a peaking factor of 

2.0 was applied to individual users, parks, medians, and future development to 

simulate  the  flow  rates  associated  with  an  assumed  12  hour  daily  delivery 

window.    Reclaimed  water  flow  from  Sarasota  County  was  assumed  to  be 

returned  over  a  24 hour period during  the AADF  scenario.    For  the MMADF 

scenario, the individual user peaking factor of 1.52 was applied to the parks and 

medians  since  they were  assumed  to  have  similar  peak  demands.    Table  7‐1 

summarizes the peak factors used in the hydraulic model. 
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Table 7‐1: Peak Factors 

Peak Factors  ADF  MMADF  Comment 

Individual Users  2.0  3.04  Assumes 12 hr delivery 

Bulk Users  N/A  N/A  N/A 

Parks  2.0  3.04  Assumes 12 hr delivery 

Medians  2.0  3.04  Assumes 12 hr delivery 

Future Development  2.0  3.04  Assumes 12 hr delivery 

Sarasota County Interconnect  1.0  1.73  Assumes 24 hr delivery 

 

7.3 Hydraulic Model Standards 

As  part  of  the  hydraulic modeling  of  the  reclaimed water  system,  hydraulic 

standards were utilized  as  criteria  for  evaluating  the  adequacy  of  the  existing 

transmission and distribution pipes and sizing proposed  improvement projects.  

The hydraulic model standards are shown in Table 7‐2. 

Table 7‐2: Hydraulic Model Standards for the Reclaimed Water System 

Description  Standard  Comments 

Maximum Design Velocity  7 fps  All Pipes 

Minimum Pipeline Pressure  40 psi  All Pipes 

Hazen Williams Friction Coefficient 

(C) 

120  All Pipes 

Max Headloss (psi/1000 LF)  8 psi  All Pipes 

 

7.4 Model Calibration 

The hydraulic model was calibrated using two sets of data.  First, a field test was 

conducted  to  gather  pressure  and  flow  rates  at  various  locations  within  the 

system.  Pressure readings were taken at Bird Bay, Capri Isle South, Lake Venice, 

and Venetian Golf  and River Club bulk ponds  as well  as  the Sarasota County 

Interconnect  and  Wellfield  Park  Fire  Hydrant.    A  series  of  four  tests  were 

performed with  a  single  bulk  pond  filling  during  each  test while  the  system 

pressures were recorded.  Table 7‐3 summarizes the results of the field test. 
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Table 7‐3: Field Calibration Results 

 

 

 

The  four  bulk  user  pond  flow  rates  recorded  from  this  test were  used  in  the 

hydraulic model.  Capri Isle North, which was not tested, was assumed to have 

the same flow rate as Capri Isle South given their relatively close proximity.  The 

flow rate at Waterford was assumed to be 500 gpm which is similar to the flow at 

Capri  Isle  South  and  Venetian  Golf  and  River  Club.    The  field  tests  were 

simulated  in  the  hydraulic  model  to  compare  to  the  field  test  results.    The 

pressures recorded at Capri Isle South and the Wellfield Park fire hydrant were 

Location  Test  Flow (gpm)  Pressure (psi) 

Bird Bay 

1  289 41.5 

2  ‐ 63.8 

3  ‐  63.8 

4  ‐  63.8 

Capri Isle South 

1  ‐ 62.6 

2  458 46.6 

3  ‐ 64.1 

4  ‐ 64.2 

Lake Venice 

1  ‐  51.8 

2  ‐  50.9 

3  1220 22.3 

4  ‐ 52.1 

VGRC 

1  ‐ 60.4 

2  ‐ 60.3 

3  ‐  60.5 

4  448  50.9 

Eastside WRF 

1  708 60 

2  885 60 

3  1,922 60 

4  989 60 

Sarasota County 

Interconnect 

1  ‐  65.6 

2  ‐  64.8 

3  ‐ 64.2 

4  ‐ 64.9 

Wellfield Hydrant 

1  ‐ 64.6 

2  ‐ 50.8 

3  ‐  63.3 

4  ‐  63.4 



     

 
Reclaimed Water Master Plan  Final Report 

City of Venice                                             October 2012                                                                Page 79 

 

 

lower  than expected while  flowing at Capri  Isle South.   The  results are  in  line 

with a preliminary  investigation by  the City  that pipe element P715 dead ends 

east of Pinebrook Road;  reducing  the benefits of  the  loop  from  the west.   The 

pressure recorded at Lake Venice was in general 13 psi lower than the simulated 

pressure.  Potential causes are a faulty pressure gauge or a partially closed valve 

in the transmission main supplying Lake Venice.  

The  second  set  of  data  used  for  calibration  was  the  Eastside  WRF  effluent 

SCADA data.  The objective was to evaluate the average and maximum effluent 

flow  rates,  as  recorded  by  SCADA,  to  see  how  they  compared  to  the 

instantaneous  flow  rates  used  in  the  hydraulic  model  steady  state  analysis.  

Table 7‐4  shows SCADA data  from  the  last 12 months and  compares  it  to  the 

existing  instantaneous demands  inputted  into  the model.    It was assumed  that 

the  SCADA  AADF  is  indicative  of  individual  user  demands  only  with  the 

maximum flows representative of times when there are both individual and bulk 

user demands on the system.   The results show that the modeled instantaneous 

flow rates are a reasonable representation of historical flows. 

 

 

 

 

. 
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Table 7‐4: SCADA Data Summary 

Date 
Pump Flowrate (gpm) 

Average  Max 

10‐Jun  1,687  6,333 

Jul‐10  1,854  5,429 

Aug‐10  2,756  6,740 

Sep‐10  1,762  6,110 

Oct‐10  1,803  5,735 

Nov‐10  1,571  4,868 

Dec‐10  1,601  4,720 

Jan‐11  1,894  5,695 

Feb‐11  1,979  5,631 

Mar‐11  2,080  5,535 

Apr‐11  1,651  7,838 

May‐11  1,307  5,592 

SCADA Average 1,842  5,808 

Individual Users Only‐Simulated  1,819  ‐ 

Individual Users and Bulk Users 

Combined‐Simulated
‐  5,192 

 

7.5 Model Assumptions 

Where  there was an absence of data, assumptions were made  for generation of 

the model.  The elevations for pipe nodes were imported using 2‐ft GIS contours.  

The  existing  conditions  model  also  assumes  that  the  interconnect  with  the 

County is closed and that there are no discharges to Curry Creek.   

7.6 Hydraulic Model Results and Improvement Recommendations 

Ten scenarios were evaluated; AADF and MMADF for planning years 2010, 2015, 

2020,  2025,  and  2030.    The  deficiencies  and  recommended  improvements  are 

discussed below. 

Review of  the pipe velocities and headloss during  the 2010 AADF scenario did 

not indicate any system problems.  The 2010 MMADF scenario indicated several 

pipe  segments  with  velocity  greater  than  6  fps  and  headloss  greater  than  8 

psi/1,000  LF.    The  segments  with  high  headloss  dropped  system  pressure 
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significantly  during  the MMADF  scenario  as  shown  in  Figure  7‐1.    The  low 

pressure  areas  are  concentrated west  of Capri  Isle Boulevard.     Review  of  the 

system  reveals  the  system  lacks  looping with  the  larger diameter  transmission 

main as the system flows west toward Bird Bay.   Several loop alternatives were 

evaluated to boost system pressure.   Among them was a 500 LF  interconnect at 

Cherry Street and East Venice Avenue to loop the 18‐inch reclaimed water main 

with the existing 6‐inch on Cherry Street.  This interconnect provided a moderate 

increase  in  pressure  but  alone  was  not  adequate  to  increase  pressure  in  the 

lowest pressure zone areas to 35 psi.  It is recommended that a 12‐inch reclaimed 

pipeline  be  installed  from  the  intersection  of US  41  and Albee  Farm  Road  to 

connect the existing 18‐inch reclaimed water pipe to the existing 6‐inch reclaimed 

water pipe at  the  intersection of Albee Farm Road and West Lucaya Ave.   This 

loop  backfeeds  the  west  side  of  the  City’s  reclaimed  water  system  and  was 

simulated in 2015 to boost pressure to a satisfactory level as shown in Figure 7‐2.  

It’s also recommended to loop the pipeline through the Bird Bay development by 

extending  a new  8‐inch pipeline  along Bird Bay Drive  and  south down Albee 

Farm Road back  to Bird Bay Drive South.   The existing 8‐inch reclaimed water 

mains (model element P261 and P105) should also be upsized from 8‐inch to 16‐

inch  to  accommodate  the  future  demands  in  the  projected  planning  and  JPA 

areas east of I‐75.  Based on the demand projections this improvement should be 

made by 2015 to maintain pressure of at least 40 psi during MMADF.  A new 8‐

inch water main  (model  element  P1075)  is  recommended  along Knights  Trail 

Road north of the intersection with Rustic Road along with a new 12‐inch water 

main (model element P1099) west along Rustic Road to accommodate the future 

demands in the projected planning areas.  A new 16‐inch reclaimed water line is 

recommended  along  Airport  Avenue  to  serve  the  two  high  demand  potable 

water  irrigation users, supply water  to  irrigate  the shoulder of Airport Avenue 

and tie into new ground storage tanks and a booster pump station located within 

the Venice Municipal Airport. 



I75

CEN TER

PI
NE

BR
OO

K

JA
CA

RA
ND

A

VENICE

SH
AM

RO
CK

HARBOR

TAMIAM I

AU
BU

RN

LAUREL

VE
NI

CE
 E

AS
T

BAFFIN

BORDER

NO
KO

MI
S

LUC AYA

COLONIA

EDM ONDSON

SIESTA

GOLF

PO
RT

IA

GLEN OAK

RUSTIC

BASE

SEMINOLE

KN
IG

HT
S 

TR
AI

L

KIN
GS

NA
SS

AU

RANCH

QU
EE

N

GU ILD

GENTIAN

SKLAR

BANYAN

HATCHET CREEK

AIRPORT

RIDGEW OOD

KUN ZE

BAILEY

BRIARWOOD

VE
NE

TO

RA
VE

NN
A

KILPATR IC K

GU LF

IN
DU

S

MIAM I

TANAGER

JE
SS

IC
A

RI
VE

R

FIELD

SHIRE

OL
YM

PI
A

GE
NE

VA

CO
RT

IN
A

STERLING

ALTAIR

RED WOOD

PINELAND

FIE
ST

A

LIE
SL

PA
DO

VA

MYRTLE

TAMPA

DATURA

CYPRESS

OLD

MOHA
W

K

ARGUS

KIM
BA

LL

VA
LE

NC
IA

GR OVELAND

MILAN

SC
EN

IC

PIE
DM

ONT

SU
NS

ET
 B

EA
CH

PARK

EW IN G

HER MITAGE

SECOR

JA
MAIC

A

SEABOARD

GU LF COAST

AR
M

AD
A

ALBEE

LAKESIDE

GR OVE

CA
PR

I I
SL

ES

QU IN CY

BEVERLY

DONA

TUSCAN Y

MACKINTOSH

LE
EW

AR
D

CURRY

DARW IN

VIA VENETO

ENGLEWOOD

TH
E 

RI
AL

TO

US 41 BYPASS

VILLAS

VILLAGE

DER BYSHIRE

ROSLYN

GENE GR EEN

ROMA

ZEPHYR

FA
UN

GR EEN

PO
ME

LO

CO
CK

R I
LL

FIR EN ZE

FLORENCE

TURIN

VASTO

NA
NTU

CK
ET

BACK NINE

PE
AC

H

AL
GI

ER
S

AL
BE

E 
FA

RM

BA
VE

NO
BR

IS
TO

L

RIGEL

CA
LU

SA
 LA

KE
S

SUN RISE

CH
IC

KA
DE

E

DE
VO

N

BA
Y

BIRD BAY

CERVINA

FIR

MANGO

CASTLE

GR ANT

MORNINGSID E

BAYVIEW

MISSION VALLEY

EA
ST

 G
AT

E

GOND OLA

GR ANADA

BUR KE

TO
CO

BA
GA

SUN NYSIDE

COLLIN S

RI
NG

TA
IL

BA
HA

MA

MI
ST

Y 
PI

NE

KILRUSS

MESTR E

NIPP
INO

PADU A

STAY N PLAY

WARF IELD

SWEETLAND

LIV
E 

OA
K

BRADENTON

RU
BY

SA
W

GR
AS

S 
BR

ID
GE

HILLVIEW

FREDER IC K

TRIPLE D IAMOND

ALHAMBRA

SHORE

MUSTANG

EV
ER

ES
T

IN DIES

FIESOLE

PO
CO

NO

LO
BE

LI
A

IN DIAN HILLS

PORT

SONOMA

AL
SA

CE

TIH AM I

NIGH TIN GALE

IR
EN

E

BEACH

SE
RA

TA

GARDENIA

PAPAYA

AUBUR N LAKES

SI
ER

RA

GR OU SE

IBIS

SHERIDAN

CAREFREE

FO
RE

ST

CO
OP

ER

CAD IZ

FOX LEA

GU LFBREEZ E

RA
M

SE
Y

SU
NS

ET
 LA

KE

RIMINI

MUSKOGEE

PALMETTO

BARCELON A

BA
MBO

O

RI
VE

RV
IE

W

PINTO

SH
AD

E

SU
SS

EX

HIALEAH

PE
AR

L

MADRID

POPLAR

VE
NE

TI
AN

AQ
UI

LA

VALLEY

MO
NT

EL
LU

NA

MA
RS

H 
CR

EE
K

DA
VI

S

ROSEDALE

SHETLAN D

CONSTAN CE

SEA GRAPE

MORGAN

AL
TO

N

1S
T

MAPLE

DORAL

NASH

BA
L H

AR
BO

UR

WOODMERE PARK

PESARO

SPUR

PI
NE

 N
EE

DL
E

DURIAN

RESERVE

MARTELLAGO

TEN NYSON

LAKEVIEW

PI
NE

NO
CT

UR
NE

JAM ES

NEPONSIT

PECAN

CL
EM

AT
IS

CRANE

HO
PE

BA
Y 

IN
DI

ES

TR
UM

AN

SAN MARCO

CA
PR

I

IN
NE

R

AVALON

SILK OAK

EL
AI

NE

CITRUS

DORCHESTER

CASTILE

GINGER

BARD

PINE T REE

AN
CO

RA

KING

TER RAPIN

EL
M

ADR IATIC

PEPPERTREE

NORTHWAY

DUCHESS

ARGYLE

SPENCER

CO
BI

A

IN LETS

PINEVIEW

HILLCREST

WHITE FEATH ER

ORANGE

OL
IV

E

LO
RR

AI
NE

SC
HO

OL

PAVONIA

BELLAIRE

ODESSA

CL
ER

M
ON

T

PA
LM

CEIL

WIST ERIA

MAHON

KING ARTHUR

CAPTIVA

ARROW
HEAD

OU
TE

R

SANIBEL

CH
ER

RY

RED START

RAN DOLPH

CORAL

OTTER CR EEK

VERMEER

ASTEY

ONEIDA

TW
IN

 LA
UR

EL

OR
AN

GE
 G

RO
VE

PAMETO

JASPER

NARVAEZI

OG
DE

N

SUF FOLK

BROW NS

HA
NC

HE
Y

OL
D 

AL
BE

E 
FA

RM

VENETIA

JU
NO

ALLIG
ATOR

IN
NI

SB
RO

OK

KE
NW

OO
D

CO
MM

ER
CI

AL

CIELO

LAGUNA

VE
RO

NA

BAINBRIDGE

BL
UE

 C
RA

NE

QU
AI

L L
AK

E

HO
OV

ER

TEC HNOLOGY

HI
BI

SC
US

VIRGINIA

LUC ILLE

SLEEPY HOLLO
W

TROTTER

SH
AD

YL
AW

N

OXFORD

JO
LA

ND
A

SUBSTATION

YAWL

DA
W

N

MA
NO

R

PRECISION

GOLF CLU B

KI
TT

IW
AK

E

LA GORCE

SPADARO

BLUEBELL

FA
IRWAY

ROBBINS

OC
AL

A

CA
LL

E 
CE

NT
RA

L

TREVISO

NORWOOD

POPPY

BI
MI

NI

LIL
LI

AN

GOLDEN BEACH

ARBORVIEW

WOODMERE

CAD BU RY

PA
RK

 LA
NE

KAPOK

LIS
BO

N

LOCARNO

IN AGUA

WATERWAY

MENEN DEZ

MEADOW RUN

BAYNARD

CLOVER

PENSAC OLA

BAYSH OR E

SAN SILVESTRO

SO
RR

EN
TO

 W
OO

DS

IN
DR

A

SNYDER

PALAM IN O

FALKLAND

AUSTER

EM
ER

AL
D

PEDRO

WHIPPOORWILL

GR
AN

D 
OA

K

DR
AK

E

PACER

SALERNO

IN DIAN

LESLIE

SORRENTO RANCHES

CONCORD

HI
GH

LA
ND

 G
RE

EN
S

DA
GO

N

LAKE

ES
TI

L

SAGO

ALBA

FOXGLOVE

CAPISTRANO

RIO TERRA

TURF

FE
LL

SM
ER

E

DEARD ON

RA
LL

US

GU
AR

DI
AN

L PAVIA

MI
SS

IO
N

RI
NG

LIN
G

MA
NF

IE
LD

CAMELOT

ROSEAU

JACINTO

DAR LING

CONRAD

SU
NC

RE
ST

DE
R I

AN

ACC ESS

LEISUR E

W
AT

ER
SI

DE

SUNSET

ACACIA

BAYCREST

EL
LIS

GA
YL

E

SU
M

ME
RT

RE
E

OR CHID

LOGAN

CU
MBE

RL
AN

D

ANT IGUA

OS
AG

E

AN
GE

LA

PRIVATE

LA
RC

HW
OO

D

CAM BR ID GE

TU
RN

BE
RR

Y

FL
OW

ER

BONAIRE

EL
BA

PRINCESS

FORT

KE
TC

H

PI
NE

W
OO

D

SAN CARLOS

SORRENTO

AUR OR A

BI
RC

H

MOON
YUCCA

BE
LF

RY

9T
H

GA
LIO

T

PARKVIEW

CR
OT

ON

BU
EN

A 
VI

ST
A

KENNEDY

AR
NO

DRAGON

8T
H

PL
UM

BARBAR A

VISTA

AZALEA

W
OR

DS
W

OR
TH

PERCH ERON

CA
RI

SS
A

TE
RR

A 
CO

VE

MANTUA

PO
ND

 W
ILL

OW

KAREN

HO
ME

 PA
RK

WATER FOR D

DATE PALM

FAIRWAY ISLES

TRENTO

HAU SER

BO
CA

 C
IE

GA

EVERGLADES

HU
DS

ON

HA
M

LIN

CA
RM

IN
E

BE
CK

LE
Y

HER MESPRIM ROSE

SAN TROVASO

GR
AD

O

MICA
NO

PY

CORPORATION

RO
BE

RT
A

COMMERCE

BOB O LINK

MOBIL
E

RI
VI

ER
A

TR
OP

EZ

TIMUCUA

VAND ERBILT

TW
IN

 LA
KE

S

MA
LV

ER
N

FA
LL

OW

MANATEE

BONITO

AM OR A

ALJOHN

KATHY

BROOKSH IR E

RE
DF

ER
N

PINE GROVE

DO
GW

OO
D

COLUM BINE

SHASTA

BOGIE

AN
DR

OS

BL ISS

PINEWOOD LAKE

EIDER

LO
NG

W
OO

D

RUTLAN D

COMO

VE
NE

ZI
A

CROWN POIN T

PONCE DE LEON

BASS

SAN YSIDRO

AC
AD

IA

HAM MOCK

EX
EC

UT
IV

E

BA
YO

U

SANDHURST

CI
NC

Y

RU
ISD

AE
L

GU
AV

A

ASPEN

HO
RS

E 
AN

D 
CH

AI
SE

CROCUS

FU
ND

Y

DE
LA

CR
OI

X

ORLANDO

MO
HE

GA
N

AN
DE

RS
ON

LANDFALL

TAPLOW

TROJAN

DART MOOR

BERKSH IR E

TURTLEBACK

CL
AW

DOLPHIN

HIGH LAND

HE
MIN

GW
AY

W
AY

FO
RE

ST

TIZIANO

AUTUMN CHASE

SLATE

PA
LA

ZZ
O

EG
RE

T W
AL

K

CIRCLE

ALLEY

PEBBLE BEACH

LANCER

UNDERWOOD

FIR ETR EE

SCOTT

TE
RN

MARTHA

MY
AK

KA

ROBERTS BAY

GR
AH

AM

ME
XI

CA
LI

FRED

THISTLE

CA
M

EL
LIA

10
TH

ZACAPA

11
TH

DOG LEG

MORSE

BURANO

SAN LINO

PEARY

OLEAND ER

COQU IN A

PA
RA

DI
SE

MOUNT VERN ON

SOVRANO

CHESTN UT

OR
IO

LE

WOODVALE

MARS

AP
PI

AN

TUNDR A

TIN
AM

OU

WOODROSE

JENNY

PALER MO

SPANISH  LAKES

RE
EF

2N
D

CE
DA

R

RAVINIA

AV
EN

ID
A 

DE
L C

IR
CO

SCH OONER

VA
LE

NC
IA

 LA
KE

S

MARLIN

HA
W

TH
OR

NE

MATLAND

DEER

UNICORN

WOODINGHAM

LIN
DE

N

CYPRESS POIN T

DRIFT
WOOD

MOUNT PLEASANT

PADD IN GTON

COLONY

LESIA

SPRUC E

ASHW OOD

CH
UR

CH

VERDI

PATTON

SA
ND

PI
PE

R

3R
D

LEXINGTON

LILAC

BITTNER

BR
EN

NE
R 

PA
RK

SUN SH IN E

DUNBAR

BRIAN

HU
NT

RI
DG

E

HAITI

TARPON

PELLEGR IN

BLACKWOOD

JASMINE

MA
RC

US

CENTRAL

SE
RP

UL
A

BRIDLE OAKS

VENICE PALMS

ARABIAN

LAKE OF THE W
OODS

SHADY PINE

ER
SK

IN
E

SEVILLA

YBOR

LEWIS

LISCOURT

HE
RC

UL
ES

VICTORIA

MAGN OLIA

SILVER LAKE

MALLOW

CO
CO

NU
T

LAUREL LAKE

GA
RL

AN
D

BE
AC

H 
PA

RK

GA
LL

EO
N

SHORT

TRIAN O

FLAMBOYANT

W
HI

TE
 P

IN
E 

TR
EE

MACAW

AVENIDA LA PALMA

MOSSY CR EEK

4T
H

TACONIC

SAW
GRASS

DI
SC

OV
ER

Y

GU LF MANOR

DAN TE

COCOA

PO
IN

SE
TT

IA

AM
AL

FI
E

CARDINAL

SA
PP

HI
RE

STARBOARD

RO
AN

OKE

LAFITTE

CH
AT

HA
M

CO
NN

EM
AR

A

THE C OR SO

GU ILFORD

SANDLEWOOD

STYMIE

J W

BROOKSIDE

FRINGED  ORCHID
GR

EY
W

IN
G

BE
CK

ER

RYAN

AN
CH

OR
AG

E

MA
RL

AN
D

SYLVIA

JELKS

EISEN HOWER

OAK H ER ITAGE

MATTAMY

EAGLE POINT

JOH NSON

JANICE

LAKESCENE

DOUGLAS

ASHLEY

W
ILL

OW
IC

K

AMARYLLIS

PLAYW ELL

BELFIORE

CAN ARY ISLAN D

SHANN ON

PA
RK

SI
DE

PA
RK

 E
ST

AT
ES

AS
TI

WAND A

W
YE

TH

FA
LL

S 
OF

 V
EN

IC
E

RO
BE

RT

W
HI

SP
ER

IN
G

GLENEAGLES

MA
X

SA
ND

Y

BE
LM

ON
T

AVENIDA DE LA ISLA

FLAMINGO

ASTON GARDENS

SIERRA VISTA

CE
DA

RW
OO

D

PINEAPPLE

GR ASSY OAKS

MOSS

JUNIPER

AV
EN

UE
 D

ES
 P

AR
QU

ES

STR ADA D  ORO

CAM ION

ARISTOCRAT

ALFRED

CO
CO

 PA
LM

TAMARIND

IXORIA

CLYDESDALE

AVENIDA DE BAHIA

MALIBU

OAK TR EE

JEROM E

BAYSIDE

SANDH ILL
ALBINO

LA COSTA

PL
AZ

A M
AY

OR
REINA

VENETIA BAY

SQUIRE

FEN WICK

PA
RK

DA
LE

SUMMERFIELD

BALD  EAGLE

DONA BAY

HA
RB

OR
 T

OW
N

MAGGIORE

OAK

WILLIAM  PENN

SH
AK

ET
T C

RE
EK

TH
OR

EA
U

HATCHETT CREEK

VISTA DEL LAGO

W
ELLFIELD

MALER

OW
LS NEST

ALLAMANDA

EXUMA

MANESS

SANTA MAR IA

CAN AL

SH
OA

LS

VESTAVIA

HO
LL

OW
OO

D

GL
EN

DA
LE

TUCKAWAY

CHANDLER

NEC TAR

PO
ND

 L
ILY

BA
RN

ES

SAINT AUGUSTINE

5T
H

QU ESTA

BAYPORT

FLORINDA

PR
ES

ER
VE

W
AD

IN
G 

BI
RD

BLUE W ING

WH
ITN

EY

LORETO

KILLDEER

CALA

ADONIS

OR
AN

GE
 B

LO
SS

OM

CAYM AN

MILLAY

ROSS

XANADU

RAINT REE

BOLANZ A

HARRIER

PO
ND

 C
YP

RE
SS

SUGARWOOD

CO
VE

Y

BAY POINT

KENOMA

BEATRICE

WALNUT

TO
RI

NO

TAMARAC K

CALLE DE OR O

SILVER SPR AY

CLU BVIEW

R AND F RANCH

NOGOYA

EDGEWOOD

SAINT CLAIR

MICHIGAN

EN
DE

AV
OR

AVENUE OF  QUEENS

CATALINA ISLES

BETSY

JACANA

PELIC
AN

JUAN ITA

FOU NTAIN VIEW

OR IN OC O

TA
NG

EL
O

PELICAN MOORINGS

PEBBLE CREEK

PIAZZA DI LUN A

SANDR IFT

JOYCE

SA
ND

 P
IN

E

COVE POINTE

HAZ ELWOOD

FE
AT

HE
RB

ED

SARASOTA

BOXWOOD

LYCHEE

CALLE DEL SOL

TER RAC E

POSAD AS

SWALLOW

LA
UR

EL
 P

IN
ES

CA
LL

E 
LA

ES
CU

EL
A

VIVIEND A W EST

SAND CAY

BERMU DA ISLES

POMPANO

LANDOR

CA
NEL

ET
TO

COMMUN ITY CENTER

ESTERO

GERTRU DE

MONTEGO

NORWALK

DESIRADE

CHEROKEE

POINCIANA

KIN
G PA

LM

VI
KK

I

HO
ST

ET
LE

R

VINCENT

TA
NG

ER
IN

E

FIELDSTONE

BL
UE

GR
AS

S

REC LINATA

CAL
LE

 DEL P
AR

AD
ISO

NET TUNO

POWERS

MISTI

CO
CO

AN
UT

THREE LAKES

OS
CE

OL
A

OA
K 

PO
IN

T

LIBERTY

PL
UM

OS
A

IXORA

CORAL LAKE

SPINDRIFT

GO
ND

OL
A P

AR
K

TRINIDAD

AVACADO

OLGA

ROSEWOOD

ESTUARY CR EEK

HAN OVERIAN

PALM HILL
BURNING OAK

LYNBROOK

CORNWELL ON  TH E GULF

WATER

AVENUE OF  KINGS

CLEARBROOK

W
ES

T 
GA

TE

HY
AC

IN
TH

ELEU THERA

HU
NT

ER

BE
UL

AH

AUBUR N WOODS

PINEHUR ST

ST
EV

EN

ARON

UPPAKRIK

HILDA
COUNTRY C LUB

PENDLETON

SPOON BILL

BONITAS

LA PALMA

IR
ON

WO
OD

JON ES

WINDEMERE

HER ON  SHORES

DOMINICA

MIRABELLA

MA
ND

AR
IN

FL
OR

ID
A CA

SA
 D

EL
 LA

GO

CONNEMARAL

SANTE JOSEPH

FREEPORT

MARSH  LANDING

RIVER OAKS

CO
CK

AT
OO

OSPREY

EQUESTRIAN

CO
RA

L S
AN

DS

UPLANDS

JAKE

TR
UN

E

LA
KE

SI
DE

 W
OO

DS

JELLICO

FLAMETREE

ROYALTY

SOUTH LAKE

CO
LO

NI
AL

 B
AY

AVENIDA ESTAN CIA

TURNER

HO
NE

Y

CLU B HOUSE

HE
RO

N  
CO

VE

PE
LH

AM

NEW  FOREST

GANGE

FR
AN

CI
NE

MONT
ICE

LL
O

TYSON

LIL
Y

GR EENW OOD LAKE

LAMBET H

SHANE

HAR RIS

BU
RC

H

FLATW OOD

LONDRA

W
ILL

OW SE
ND

A 
PL

AT
A

IS
OL

A 
BE

LL
A

EN
TE

RP
RI

SE

CALLE DE TORO

LONGPOINTE

PINE FOREST

TROUT

GREY
 HER

ONWAXWING

AVENUE OF  BARONS

OA
KW

OO
D

AVENUE OF  DUKES

CA
RI

BB
EA

N

WILLOW SPRINGS

PERIWINKLE

GU ADELOU PE

KNOLLCREST

PARKMERE

SEAW
IND

SAXON

BE
AC

H 
MA

NO
R

LERIDA

LIM
EB

ER
RY

SC
AR

SD
AL

E

HIDER BU RG

KILBERRY

AS
HL

AN
D

SENDA ORO

GASPARILLA

TAM O SHANTER

VI
LL

A 
CA

PR
I

BLAC KBEAR D

KINGSTON

SIMM ON S

HEATH ERW OOD

SARANAC LAKE

ARDRY

CAPTAIN KID D

TORTOISE

WALLACE

CALAIS

CH
ER

YL

PHEASANT RUN

W
ESTCHESTER

GREENFIELD

OA
KR

ID
GE

AU
BU

RN
 C

OV
E

CART INA

SA
IL 

PO
IN

TE

FREDER IC K

PA
RK

LILAC

CYPRESS

ELEU THERA

JACARANDA

WAXWING

GARDENIA

PINE

PALM

KAREN

GU LF MANOR

TA
MI

AM
I

WATER

CHURCH

CO
UN

TR
Y 

CL
UB

GU ADELOU PE

PECAN

DONA

PELICAN

DESIRADE

GU LF

1S
T

MO
UN

T 
VE

RN
ON

FOR EST

PALM

MA
PL

E

VENICE

VERONA

PRIVATE

CL
ER

M
ON

T

SUN SET

AC
CE

SS

LA
KE

SIL
K O

AK

JACARANDA

DA
GO

N

TAMIAM I

LA
KE

 O
F T

HE
 W

OO
DS

GA
RD

EN
IA

GROVE

YBOR

THE C OR SO

OR ANGE

CL
ER

M
ON

T

HIBISCUS

W
EL

LF
IE

LD

NA
SS

AU

PA
RK

BA
SS

WINDEMERE

HO
ME

 PA
RK

TARPON

RA
VE

NN
A

SEABOARD

EW ING

PA
RK

ALBA

CO
OP

ER

PINE

PR
IV

AT
E

W
ILL

OW
 S

PR
IN

GS

CU
RR

Y

FREEPORT

IR
ON

W
OO

D

2N
D

GR
OV

E

VA
LE

NC
IA

HAM MOCK

SHORT

PO
IN

SE
TT

IA

QU ESTA

AUR OR A

RUBY

SUN RISE

CHURC H

PRINC ESS

BA
Y

PRIVATE

AC
CE

SS

AU
BU

RN

PRIVATE

AUR OR A

RI
VI

ER
A

POSAD AS

CORAL

PI
NE

AP
PL

E

BANYAN

I75

XANADU

BAY

W
AD

IN
G 

BI
RD

CAYM AN

DRIFTWOOD

TRINIDAD

GROVE

GRADO

SU
NS

ET

BAHAMA

WATER SIDE

VENICE

KINGS

RA
VE

NN
A

ACC ESS

SC
HO

OL

VALENCIA

CA
LL

E 
CE

NT
RA

L

CO
RT

IN
A

PINE

NEC TAR

LAUREL

ME
ST

RE

TA
MI

AM
I

UPLANDS

VINCENT

LILAC

LAUREL

PRIVATE

SANDPIPER

OR IN OC O

PARK

SOVRANO

BAY

MONTEGO

KI
LL

DE
ER

KENOMA

NOGOYA

PINE T REE

DRIFTWOOD

PARK

PALM

DA
W

N

TARPON

IN
NE

R

HANCHEY

DONA BAY

BANYAN

MYRTLE

MANGO

PINE

SUNSET

MACAW

VILLAGE

BA
YV

IE
W

AZ
AL

EA

ALLIGATOR

HAITI

VALEN CIA

MAGN OLIA

SAND CAY

P941

P3
9

P6
21

P6
57

P249

P2
21

P9
85

P245

P6
53

P1
95

P29

P1
07

1

P933

P2
61

P6
77

P987

P937

P105

P651

P1
06

7

P1
97

P783

P673

P9
63

P935

P96
5

P929

P9
69

P777

P715

P975

P983

P91

P1011

P9
89

P301

P8
99

P917

P1
06

5

P953

P7
89

P2
55

P961

P6
69

P991

P5
31

P2
73

P907

P277

P43

P9
13

P1
07

3

P33

P3
79

P1017

P1
08

9

P201

P1
83

P9
73

P8
97

P585

P895

P9
57

P1015

P753

P157

P681

P959

P9
71

P1
7

P1001

P795

P901

P883

P37P951

P909

P771

P8
09

P271

P8
01

P947

P781

P7
85

P6
07

P455

P9
79

P1
07

9

P75
7

P9
43

P9
19

P7
87

P9
77

P625

P1023

P25

P763

P903

P9
23

P967

P1
04

3

P7
97

P1077

P949

P945

P5
43

P387

P1
03

9

P481 P925

P799

P775

P927

P1
06

9

P119

P807

P893

P7
65

P9
55

P603

P6
79

P9
31

P2
81

P999

P5
37

P1081

P915

P1047

P1029

P981

P3
03

P485

P769

P41

50

55

45

5

0

40
35

30

60

25

20

10

15

30

45

25

30
45

40

45

45

25

10

50

60

15

60

60

25

45

30

45

25
20

50

35

60

35

35

40

40

60

40

50

Legend
Model Junction
Model Pipe
Reuse Storage
City Boundary

0 psi
5 psi

10 psi
15 psi
20 psi
25 psi
30 psi

35 psi
40 psi
45 psi
50 psi
55 psi
60 psi

µ Figure 7-1
Pressure Contours

Max Month Peak Hour Demand
Existing Conditions

Eastside WRF 
(3.0 MG 

Storage Tank)

Unlined Pond
Venetian Golf &

River Club 
(14.6 MG)

Unlined Pond
Waterford Golf 

Course (7.7 MG)

Unlined Pond
(North-5.4 MG)

Unlined Pond
(South-4.5 MG)

Lined Pond
Eastside WRF
(35.0 MG)

Curry Creek
Discharge

Sarasota County
Interconnection

Unlined Pond
Bird Bay Golf 

Course(0.5 MG)

Unlined Pond
Lake Venice Golf Course
(6.8 MG)

Capri Isle
Golf Course

RO Concentrate
Outfall



44

5650

48

52

46

42

54

58

60

40
38

40

48

44

38

42

58

42

46

48 46

40
46

44
60

46

42

44

48

40
38

P941

P3
9

P6
21

P6
57

P249

P2
21

P9
85

P245

P6
53

P1
95

P29

P1
07

1

P933

P2
61

P6
77

P987

P937

P105

P651

P1
06

7

P1
97

P783

P673

P9
63

P935

P96
5

P929

P9
69

P777

P715

P975

P983

P91

P1011

P9
89

P301

P8
99

P917

P1
06

5

P953

P789

P2
55

P961

P6
69

P991

P5
31

P2
73

P907

P277

P43

P9
13

P1
07

3

P33

P3
79

P1017

P1
08

9

P201

P1
83

P9
73

P8
97

P585

P895

P9
57

P1015

P753

P3
25

P157

P681

P959

P9
71

P1
7

P1001

P795

P9
01

P883

P37P951

P909

P771

P80
9

P271

P8
01

P947

P781

P7
85

P91
1P6
07

P455

P3
97

P9
79

P7
57

P9
43

P9
19

P7
87

P9
77

P625

P1023

P25

P763

P903

P9
23

P967

P1
04

3

P4
45

P7
97

P1077

P949

P945

P5
43

P387

P1
03

9

P481 P925

P799

P7
75

P19

P927

P465

P1
06

9

P119

P807

P9
21

P893 P891

P7
65

P9
55

P9
05

P603

P10
83

P759

P6
79

P9
31

P2
81

P999

P3
57

P6
49

P3
73

P803

P53
7

P1047

P1029

P981

P595

P769

P41

Legend
Model Junction
Model Pipe
Reuse Storage
City Boundary

30 psi
32 psi
34 psi
36 psi
38 psi

40 psi
42 psi
44 psi
46 psi
48 psi

50 psi
52 psi
54 psi
56 psi
58 psi
60 psi

µ Figure 7-2
Pressure Contours

Max Month Peak Hour Demand
with Improvements
Planning Year 2015

Eastside WRF 
(3.0 MG 

Storage Tank)

Unlined Pond
Venetian Golf &

River Club 
(14.6 MG)

Unlined Pond
Waterford Golf 

Course (7.7 MG)

Unlined Pond
(North-5.4 MG)

Unlined Pond
(South-4.5 MG)

Lined Pond
Eastside WRF
(35.0 MG)

Curry Creek
Discharge

Sarasota County
Interconnection

Unlined Pond
Bird Bay Golf 

Course(0.5 MG)

Unlined Pond
Lake Venice Golf Course
(6.8 MG)

Capri Isle
Golf Course

RO Concentrate
Outfall



     

 
Reclaimed Water Master Plan  Final Report 

City of Venice                                             October 2012                                                                Page 84 

 

 

The pressure contours  for  the 2020 MMADF  scenario are  shown  in Figure 7‐3.  

The  projected  2020  demand  in  the  planning  and  zoning  areas  increase  the 

headloss in the reclaimed water pipe along Laurel Road and drops the pressure 

below  40  psi.    It  is  therefore  recommended  the  8‐inch  reclaimed water  pipes 

(model  element  P987  and  P941)  be  upsized  to  16‐inch  to maintain  40  psi  or 

greater at Venetian Golf and River Club and the South Laurel and Knights Trail 

planning areas.  Upsizing this reclaimed water pipe will also facilitate providing 

flow  to  development  in  Planning  Area  I  in  correlation  with  the  potential 

extension of Jacaranda Boulevard north to Laurel Road.  The additional demand 

north  along Knight’s  Trail  also  justifies  increasing  the  8‐inch  reclaimed water 

pipe  (model  elements P255, P1067  and P1071)  to  16‐inch diameter  in  the  2020 

planning year. 

As the projected demands in the planning and zoning areas increase by 2025, the 

existing 8‐inch reclaimed water pipe along Knights Trail Road, near Gene Green 

Road  and  further  north  is  projected  to  have  increased  headloss  reducing 

available  pressure.    The  8‐inch  reclaimed  water  pipe,  represented  by  model 

elements P1069 and P1073, is recommended to be upsized to 16‐inches.  In 2025 

the  demands  from  the  parks  and  median  are  projected  to  be  required  as 

previously discussed.   8‐inch and 4‐inch reclaimed water pipe was simulated to 

extend  reclaimed  water  service  to  the  median  along  West  and  East  Venice 

Avenue and to the 13 parks previously identified.  Although not modeled in this 

master plan, a new reclaimed water main along Salerno Street would connect the 

existing “dry lines” located in the vicinity of West Venice Avenue.  Following an 

evaluation of the dry line condition, since pipe gaskets have the potential to fail 

after  long  periods  of  being  dry,  the  dry  lines  in  this  area  could  be  used  to 

supplement the new reclaimed water supply piping.  The dry lines could provide 

additional  tie‐in  locations  to  feed  the West Venice Avenue median,  supply  the 

high potable water  irrigation user  located at 700 Granada Ave, and be utilized 

for future reclaimed water delivery within the island.   
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The 2025 pressure contours are shown  in Figure 7‐4.   A new 12‐inch reclaimed 

water pipe along Pinebrook Road between  the  intersections of Lucaya Avenue 

and East Venice Avenue will facilitate water from the proposed ground storage 

tanks and booster pump station at Wellfield Park to feed the 24‐inch mainline on 

East Venice Avenue. 

In 2030  the additional demand  from  two high demand potable water  irrigation 

users were  simulated  in  2030  and  found  to  not  require  improvements  to  the 

existing  system.   The  capacity of  the high  service  effluent pump  station at  the 

Eastside WRF was determined  to have adequate capacity  to meet  the projected 

MMADF demands in 2030.  The 2030 pressure contours are shown in Figure 7‐5. 

The  improvements  to the reclaimed water system east of I‐75 are driven by  the 

rate  and  nature  of  the development within  the  planning  and  JPA  areas.    It  is 

recommended  that  the  hydraulic model  be  updated  as  specific  development 

plans  are  reviewed  by  the  City  to  update  the  timing  and  extent  of  the 

improvements previously discussed. 
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8.0 CAPITAL IMPROVEMENT PROGRAM 

8.1 Cost Factors 

The  cost  factors  used  to  estimate  the  reclaimed  water  system  improvement 

project costs are presented  in Table 8‐1 and 8‐2.   All of  the cost  factors  include 

design,  administrative,  construction,  and  contingency.    Table  8‐3  shows  the 

percentages of construction cost used to estimate the overall cost of the projects.  

The pipe cost estimates were derived from the contractor bids from 2009 through 

2011.     

Table 8‐1: Pipe ‐ Project Cost Estimates 

Pipe Size & Material  Installed Cost (2012‐$/LF) 

6ʺ PVC  $54 

8ʺ PVC  $63 

10ʺ PVC  $81 

12ʺ PVC  $90 

14ʺ PVC  $108 

16ʺ PVC  $144 

18ʺ PVC  $180 

20ʺ PVC  $216 

24ʺ PVC  $252 

 

Table 8‐2: Directionally Drilled Pipe ‐ Project Cost Estimates 

Directional Drill  

Pipe Size 

Equivalent  

Pipe Size 

Installed Cost  

(2012‐$/LF) 

6” HDPE  4” PVC  $90 

8” HDPE  6” PVC  $135 

10” HDPE  8” PVC  $180 

12” HDPE  10” PVC  $216 

14” HDPE  12” PVC  $225 

16” HDPE  14” PVC  $235 

18” HDPE  16” PVC  $378 

20” HDPE  18” PVC  $422 

24” HDPE  20” PVC  $468 

30” HDPE  24” PVC  $617 
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Table 8‐3: Pipeline Project Costs  

Assumed Percentage of Construction Cost 

Item  Percent of Construction 

Engineering  20% 

City Administrative  10% 

Valves and Fittings  20% 

Contingency  30% 

 

8.2 Project Costs and Recommended Phasing Improvements 

Tables 8‐4 and 8‐5  summarize  the  cost of each  recommended  reclaimed water 

system  improvement project discussed  in Section 7.     The  improvements  listed 

have been assigned a project identification “R” number.  The first digit of the “R” 

number corresponds to the phase in which it is recommended.  The number one 

(1) is associated with planning year 2015, two (2) with planning year 2020, three 

(3) with planning year 2025, and  four  (4) with planning year 2030.   Figure 8‐1 

shows  the  locations  of  all  recommended  CIP  improvements  organized  by 

planning year. 

A rate impact analysis based on project capital cost assuming a 20 year bonding 

rate @ 5%  interest was performed and  included  in Table 8‐4 and 8‐5.   The rate 

impact identifies the charge per 1,000 gallons of reclaimed water consumed that 

would be required to recover the capital expenditure. 
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Table 8‐4: Recommended Reclaimed Water System Improvements 

Project 

ID 
Project Description  2015  2020  2025  2030 

Rate 

Impact 

$/1,000 

gallons 

R‐100 

Construct 3,296 LF 

of 12ʺ pipe to create 

system loop. 

$    567,000        $        0.037

R‐101 

Construct 1,829 LF 

of 8ʺ pipe to create 

system loop. 

$    187,000        $        0.012

R‐102 

 

Construct 2,146 LF 

of 16ʺ pipe to 

replace existing 8ʺ 

pipe. 

$    310,000        $        0.002

R‐104 

Construct 2,564 LF 

of 8‐inch pipe to 

extend service to 

future development. 

$    162,000        $        0.011

R‐105 

Construct 3,902 LF 

of 12‐inch pipe to 

extend service to 

future development. 

$    352,000        $        0.023

R‐106 

Construct 1,726 LF 

of 16ʺ to replace 

existing 8‐inch pipe 

supplying future 

development. 

$    249,000        $        0.016

R‐107 

Installation of 

reclaimed water 

management system 

for all bulk ponds. 

$    250,000        $        0.016

R‐110 

Construct 3,479 LF 

of 16‐inch pipe for 

Airport irrigation 

and future ground 

storage tank. 

$    501,000        $        0.033

R‐200 

Construct 5,209 LF 

of 16ʺ to replace 

existing 8‐inch pipe 

supplying future 

development. 

  $    751,000      $        0.038
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Table 8‐4: Recommended Reclaimed Water System Improvements (Continued) 

Project 

ID 
Project Description  2015  2020  2025  2030 

Rate 

Impact 

$/1,000 

gallons 

R‐201 

Construct 5,863 LF 

of 16ʺ to replace 

existing 8‐inch pipe 

supplying future 

development. 

  $    845,000      $        0.042

R‐300 

Construct 2,186 LF 

of 16ʺ pipe to 

replace existing 8‐

inch pipe supplying 

future development. 

    $    315,000    $        0.014

R‐301 

Construct 650 LF of 

12‐inch pipe to 

connect existing dry 

lines to the 

reclaimed water 

system. 

    $      90,000    $        0.004

R‐303 

Construct 661 LF of 

8‐inch pipe to 

supply East Venice 

Ave median. 

    $      80,000    $        0.004

R‐304 

Construct 5,376 of 8‐

inch pipe to supply 

East Venice Ave 

median. 

    $    339,000    $        0.015

R‐305 

Construct 5,016 LF 

of 8‐inch pipe to 

supply Venetian 

Waterway Park. 

    $    317,000    $        0.014

R‐306 

Construct 3,731 LF 

of 8‐inch pipe to 

supply West Venice 

Ave median and 

Heritage Park. 

    $    672,000    $        0.030

R‐307 

Construct 338 LF of 

4‐inch pipe to 

supply Michael 

Biehl Park. 

    $      60,000    $        0.003

R‐308 

Construct 703 LF of 

4‐inch pipe to 

supply Dr. Fred 

Albee Park. 

    $      90,000    $        0.004
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Table 8‐4: Recommended Reclaimed Water System Improvements (Continued) 

Project 

ID 
Project Description  2015  2020  2025  2030 

Rate 

Impact 

$/1,000 

gallons 

R‐309 

Construct 826 LF of 

4‐inch pipe to 

supply Prentiss 

French Park. 

    $      80,000    $        0.004

R‐310 

Construct 892 LF of 

8‐inch pipe to 

supply John Nolen 

Park. 

    $    161,000    $        0.007

R‐311 

Construct 576 LF of 

8‐inch pipe to 

supply West Blalock 

Park and Arboretum 

and East Blalock 

Park 

    $      75,000    $        0.003

R‐312 

Construct 731 LF of 

4‐inch pipe to 

supply Venezia 

Park. 

    $      75,000    $        0.003

R‐313 

Construct 2,073 LF 

of 12‐inch pipe to 

create loop for 

Wellfield Park 

storage tank. 

    $    187,000    $        0.008

R‐400 

Construct 370 LF of 

8‐inch pipe to 

supply high demand 

potable water 

irrigation user. 

      $   80,000  $        0.003

Total  $ 2,578,000  $ 1,596,000  $ 2,541,000  $   80,000  $        0.364
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Table 8‐5: Recommended Reclaimed Water Storage Improvements 

Project 

ID 
Project Description  2015  2020  2025  2030 

Rate 

Impact 

$/1,000 

gallon 

R‐103 

Construct 7.5 MG 

RCW storage tank at 

the Eastside WRF. 

$  7,500,000        $         0.488

R‐108 

Site hydraulic 

capacity feasibility 

study for all bulk 
$     125,000        $         0.008

R‐109 

Construct four 5 MG 

of RCW storage tank 

with booster pump 

station and 12‐inch 

pipe at the Wellfield 

Park Site. 

$20,842,000        $         1.357

R‐111 

Construct two 5 MG 

RCW storage tank 

with booster pump 

station at the Venice 

Municipal Airport. 

$11,072,000        $         0.721

Total  $39,539,000  $                0  $                0  $            0  $         2.574

 

8.3 Cost Summary 

It is important to note that the summary of capital costs include over 41 million 

dollars in storage tank additions.  These additional tanks are not required based 

on the existing permitted systems for disposal of reclaimed water in wet weather 

events.   The decision  to  include  some or all of  these  tanks will depend on  the 

developing  needs  of  reclaimed  water  customers,  potential  for  cost  recovery 

through  increased  reclaimed  water  sales  and  charges,  the  realization  of  the 

increases in wastewater flow as predicted in the planning section of this master 

plan, and  the continued use by Sarasota County of  the Venice Eastside WRF at 

the projected rates.   These storage  tank projects and some of  the piping system 

expansion projects should be evaluated at least every 5 years to adjust the City’s 
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capital  improvement  program  to  reflect  actual  needs  as  growth  develops  and 

other factors are considered.   

Table 8‐6 summarizes the recommended reclaimed water system improvements 

that were provided on Tables 8‐4 and 8‐5.   The  total of all  improvements over 

the planning periods is $42,117,000.  The cost of improvements not including the 

nonessential storage tanks is $6,795,000. 

 

Table 8‐6: Estimated Capital Improvement Costs by Phasing Period 

Type of 

Improvement 
2012‐2015  2015‐2020  2020‐2025  2025‐2030  Totals 

Reclaimed 

Water System 
$  2,578,000  $  1,596,000  $  2,541,000  $      80,000  $  6,795,000

Reclaimed 

Water Storage 
$39,539,000  $                0  $                0  $               0  $39,539,000

Totals  $42,117,000  $  1,596,000  $  2,541,000  $      80,000  $46,334,000
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9.0 OTHER CONSIDERATIONS 

9.1 Irrigation at Venice Municipal Airport 

Based  on  the  total  estimated  irrigable  area  and  an  application  rate  of  0.5 

inches/week,  the demand at  the Venice Municipal Airport could be as  large as 

638,479  gpd.    This  potential  quantity  of  reclaimed water  demand makes  the 

airport a significant disposal option. 

The increased demand was entered into the 2030 AADF and MMADF scenarios 

to  evaluate  the  system  impacts.   During AADF  the  system  pressure  does  not 

drop below 40 psi  in  the pipeline  supplying  the airport.   During MMADF  the 

combination  of  bulk  users  and  max  month  peak  hour  peaking  factors  was 

simulated  to  drop  the  system  pressure  to  zero  at  the  airport.    The  existing 

reclaimed water pipeline is undersized and would require an upsized or parallel 

pipe to satisfy these increased demands.  

 



 

 

 

 

APPENDIX A 

CIP Improvement Summaries
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A 7.5 MG RCW GST would provide additional RCW storage during normal operation and provide operational flexibility should a GST need 

to be out of service for maintenance.  A protocol can be put into place where the new GST tank is to be drained during the early period of a 

reject event.  Once emptied, the tank would be available for reject storage. 

 

The associated cost with this project is estimated at $7,500,000, which includes engineering, contingency, and administration cost. 
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Definitions 

 

10‐States 
Recommended Standards for 

Wastewater Facilities 

3‐MADF  3‐Month Rolling Average Daily Flow 

AADF  Average Annual Daily Flow 

ADF  Average Daily Flow 

BEBR  Bureau of Economic Research 

C  Celsius 

CAR  Capacity Analysis Report 

CIP  Capital Improvement Project 

City  The City of Venice 

Cl  Chlorine   

County  Sarasota County 

D  Diameter of Pipe 

DMR  Daily Monitoring Report 

DO  Dissolved Oxygen 

FAC  Florida Administrative Code     

FDEP  Florida Department of Environmental Protection 

FLUM  Future Land Use Map     

fps  Feet per Second 

ft  Feet 

ft/s  Feet per Second 

gal  Gallons 

gal/mo  Gallons/Month 

GIS  Geographic Information System 

gpcpd  Gallons per Capita per Day 

gpd  Gallons per Day 

gpm  Gallons per Minute 

GST  Ground Storage Tank 

HDPE  High Density Polyethylene 

hp  Horse Power 

hr  Hour 

in  Inches 

in/week  Inches per Week 

IR  Internal Recycle 

J  Junction (Model Elements) 



JPA  Joint Planning Agreement 

JPA/ILSBA  Joint Planning and Interlocal Service Boundary Agreement 

LF  Linear Foot 

M&C  McKim and Creed, Inc. 

MDF  Max Daily Flow 

MG  Million Gallons 

mg/l  Milligram per Liter 

MGD  Million Gallons per Day 

MMADF  Max Month Average Daily Flow 

MTMADF 
Max 3‐Month Average Daily 

Flow 

NGVD 
National Geodetic Vertical 

Datum 

O&M  Operation and Maintenance     

P  Pipe (Model Elements) 

PDF  Peak Day Flow 

psi  Pounds per Square Inch 

PVC  Polyvinyl Chloride 

Qty.  Quantity 

R&R 
Refurbished and/or 

Replaced 

RCW  Reclaimed Water 

RO  Reverse Osmosis 

RWS  Reclaimed Water System 

SC  Sarasota County 

SCADA  Supervisory Control and Data Acquisition 

sf  Square Feet 

SWFWMD  Southwest Florida Water Management District 

TDS  Total Dissolved Solids 

TSS  Total Suspended Solids 

USEPA  United States Environmental Protection Agency 

VFD  Variable Frequency Drive 

WRF  Water Reclamation Facility 

WSFWP‐10  10‐Year Water Supply Facilities Work Plan 

WW  Wastewater 
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Bulk User Demands and Application Rates / Individual User 

Demands 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Month‐yr Bird Bay

Capri Isles North 

and South Lake Venice

Venetian Golf 

and River Club Waterford

May‐08 0.16 0.28 0.16 0.25 0.05

Jun‐08 0.08 0.04 0.13 0.29 0.25

Jul‐08 0.05 0.09 0.15 0.35 0.56

Aug‐08 0.09 0.11 0.18 0.46 0.59

Sep‐08 0.06 0.06 0.22 0.34 0.68

Oct‐08 0.08 0.15 0.17 0.55 0.00

Nov‐08 0.13 0.20 0.26 0.35 0.32

Dec‐08 0.11 0.17 0.21 0.46 0.43

Jan‐09 0.12 0.22 0.16 0.41 0.00

Feb‐09 0.13 0.24 0.19 0.56 0.67

Mar‐09 0.14 0.35 0.28 0.41 0.51

Apr‐09 0.11 0.30 0.00 0.20 0.80

May‐09 0.05 0.20 0.31 0.26 0.98

Jun‐09 0.07 0.14 0.40 0.16 0.79

Jul‐09 0.07 0.12 0.41 0.15 0.36

Aug‐09 0.06 0.10 0.31 0.20 0.47

Sep‐09 0.06 0.03 0.30 0.43 1.40

Oct‐09 0.07 0.16 0.50 0.15 0.39

Nov‐09 0.09 0.14 0.47 0.20 0.44

Dec‐09 0.06 0.00 0.21 0.64 1.63

Jan‐10 0.05 0.05 0.13 0.73 1.76

Feb‐10 0.07 0.07 0.15 0.40 1.97

Mar‐10 0.04 0.11 0.19 0.53 0.68

Apr‐10 0.07 0.16 0.46 0.54 0.00

May‐10 0.10 0.29 0.55 0.52 0.00

Jun‐10 0.09 0.23 0.58 0.12 0.00

Jul‐10 0.05 0.13 0.38 0.31 0.00

Aug‐10 0.06 0.11 0.33 0.38 0.00

Sep‐10 0.09 0.10 0.28 0.78 0.00

Oct‐10 0.07 0.20 0.46 0.18 0.11

Nov‐10 0.11 0.22 0.59 0.19 0.04

Dec‐10 0.12 0.18 0.38 0.23 0.00

Jan‐11 0.08 0.13 0.25 0.46 0.04

Feb‐11 0.12 0.19 0.40 0.51 0.37

Mar‐11 0.11 0.22 0.38 0.36 0.34

Apr‐11 0.08 0.16 0.41 0.49 0.00

May‐11 0.06 0.12 0.49 0.16 0.24

Jun‐11 0.04 0.01 0.44 0.00 0.01

Jul‐11 0.06 0.04 0.22 0.41 0.13

Aug‐11 0.05 0.07 0.41 0.04 0.41

Sep‐11 0.07 0.11 0.26 0.31 0.34

Oct‐11 0.11 0.15 0.32 0.42 0.33

Nov‐11 0.10 0.18 0.54 0.22 0.22

Dec‐11 0.09 0.02 0.21 0.00 0.16

Bulk User Demands (mgd)

Table 5.1



Month‐Yr Bird Bay
Capri Isles North and 

South Lake Venice
Venetian Golf & 

River Club Waterford
May‐08 1.59 0.89 0.29 0.28 0.12
Jun‐08 0.77 0.13 0.22 0.33 0.62
Jul‐08 0.46 0.29 0.26 0.40 1.47
Aug‐08 0.94 0.35 0.31 0.53 1.56
Sep‐08 0.56 0.18 0.37 0.38 1.71
Oct‐08 0.75 0.46 0.30 0.64 0.00
Nov‐08 1.22 0.60 0.44 0.39 0.80
Dec‐08 1.09 0.53 0.37 0.53 1.14
Avg‐08 0.92 0.43 0.32 0.44 0.93
Jan‐09 1.21 0.69 0.28 0.47 0.00
Feb‐09 1.17 0.69 0.31 0.59 1.58
Mar‐09 1.34 1.09 0.50 0.47 1.33
Apr‐09 1.05 0.92 0.00 0.23 2.02
May‐09 0.44 0.62 0.54 0.30 2.58
Jun‐09 0.67 0.41 0.69 0.18 2.00
Jul‐09 0.65 0.37 0.73 0.17 0.94
Aug‐09 0.58 0.31 0.54 0.22 1.24
Sep‐09 0.58 0.08 0.50 0.48 3.56
Oct‐09 0.67 0.51 0.88 0.18 1.03
Nov‐09 0.86 0.42 0.80 0.22 1.12
Dec‐09 0.56 0.00 0.37 0.73 4.27
Avg‐09 0.82 0.51 0.51 0.35 1.81
Jan‐10 0.54 0.16 0.23 0.85 4.61
Feb‐10 0.59 0.21 0.24 0.42 4.66
Mar‐10 0.43 0.33 0.34 0.62 1.77
Apr‐10 0.70 0.48 0.78 0.60 0.00
May‐10 0.97 0.91 0.97 0.60 0.00
Jun‐10 0.83 0.68 1.00 0.14 0.00
Jul‐10 0.49 0.40 0.67 0.36 0.00
Aug‐10 0.59 0.35 0.59 0.43 0.00
Sep‐10 0.83 0.31 0.48 0.87 0.00
Oct‐10 0.71 0.62 0.81 0.21 0.29
Nov‐10 1.03 0.66 1.01 0.21 0.10
Dec‐10 1.19 0.57 0.67 0.26 0.00
Avg‐10 0.74 0.47 0.65 0.46 0.95
Jan‐11 0.81 0.42 0.43 0.53 0.10
Feb‐11 1.03 0.53 0.64 0.53 0.88
Mar‐11 1.12 0.68 0.67 0.41 0.90
Apr‐11 0.72 0.49 0.70 0.55 0.00
May‐11 0.63 0.39 0.87 0.18 0.63
Jun‐11 0.41 0.02 0.75 0.01 0.02
Jul‐11 0.64 0.13 0.39 0.47 0.34
Aug‐11 0.53 0.21 0.73 0.05 1.08
Sep‐11 0.65 0.35 0.45 0.35 0.86
Oct‐11 1.06 0.48 0.57 0.48 0.86
Nov‐11 0.97 0.56 0.95 0.25 0.58
Dec‐11 0.92 0.49 0.00 0.25 0.43
Avg‐11 0.79 0.40 0.59 0.34 0.56

Monthly Application Rates (in/week)
Table 5.2



Month‐Yr Total Usage (mgd) Total Usage (gpm) Avg Monthly Usage (mgd)

Jan‐09 1.37 1896.68

Feb‐09 1.32 1831.74

Mar‐09 1.07 1481.11

Apr‐09 1.30 1810.57

May‐09 1.47 2046.17

Jun‐09 1.06 1470.64

Jul‐09 1.44 2004.92

Aug‐09 1.16 1616.90

Sep‐09 1.26 1753.38

Oct‐09 1.21 1675.28

Nov‐09 1.25 1729.60

Dec‐09 1.33 1842.53 1.27

Jan‐10 0.77 1074.41

Feb‐10 0.77 1065.16

Mar‐10 0.70 967.35

Apr‐10 1.03 1429.96

May‐10 1.30 1808.98

Jun‐10 1.87 2590.77

Jul‐10 1.39 1931.92

Aug‐10 1.51 2104.05

Sep‐10 1.23 1702.45

Oct‐10 1.33 1844.18

Nov‐10 1.39 1926.88

Dec‐10 1.48 2053.19 1.23

Jan‐11 1.10 1523.02

Feb‐11 1.38 1922.95

Mar‐11 1.14 1579.90

Apr‐11 1.13 1573.58

May‐11 1.41 1954.39

Jun‐11 1.72 2395.65

Jul‐11 1.21 1679.59

Aug‐11 1.18 1632.45

Sep‐11 1.43 1992.61

Oct‐11 1.32 1835.33

Nov‐11 1.33 1842.17

Dec‐11 1.32 1839.84 1.31

Individual Usage

Table 6.1
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Eastside WRF Operating Permit 
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Field Conditions Photos 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MEMORANDUM 

                           

 

TO:  File 

 

FROM:  Joe Greeley 

 

DATE:  12/ 21/ 2011 

 

RE:  City of Venice Reclaimed Water Master Plan 

 

PROJECT#:  058830002 

                         

 

 

 

 

Meeting with Jim Petrosky in the WRF office prior to field visits: 

 

1. Reviewed the PDF’s of missing pipe diameters and connectivity issues 

2. Asked about the Atlas maps for Reclaimed water. Jim said Damian would have 

them. 

3. Control valve locations. They are adjacent to pond shut‐off valves. Probably not 

available in GIS 

4. SCADA tags. We need to provide them what we need and they will provide 

names. In subsequent e‐mails, Brian provided the points but Dan said he would 

look at the SCADA download and see if the naming convention was intuitive.  

5. Level of telemetry at each location: 

a. Capri Isles North, Capri Isles South, and Bird Bay – Level only 

b. Island Pond ‐ Flow rate, pressure, and valve control. 

c. Waterford does not have telemetry, but it will be added in the future. 

d. County Interconnection ‐ Flow rate, Pressure, Flow direction, valve 

control. 

e. Curry Creek – Flow rate, creek flow rate, pressure, (not currently used 

but can monitor – chlorine level upstream, Redox level prior to discharge) 

f. RO Concentrate point – Flow, pressure, chlorine level 

6. General information regarding set points – Shut off point for feeding reclaimed 

water to ponds is 8” below pond overflow weir elevation. 

7. March and April of 2010 were very high flow months and they did discharge to 

Curry Creek for a few days during that period. 

 

 

 



 

 

Field Inspections 

 

Venetian Golf and River Club  

 

Pressure guage at 52 psi when we arrived, no flow to pond. Plant pressure guage was 40 psi. 

Operations increased system pressure to 60 psi and clay valve opened at 60 psi on site of pond. 

 

Jim P indicated that this was an isolated pond at the golf club and was not in the City permit. 

 

Delivery system included above ground isolation valve, flow meter (mechanical), clay valve 

and pond level valve. The Golf club typically over rides the pond level float and controls based 

on their irrigation system controls.  

 
 

 

 

 



 
Venetian Golf and River Club Pressure Sustaining Valve, Flow Meter, and Pressure Gauge 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Waterford Community 

 

This system is in an underground vault. Jim P. indicates that the pond is not part of their 

permit. No pressure reading available. The system includes shot off valve, mechanical flow 

meter, 8” clay valve and a mechanical high level shut‐off float. There may be improvements in 

the near future to the system including telemetry and sensors for pressure, control of the clay 

valve and addition of a level sensor at the pond weir overflow point. Telemetry may be in two 

places, at the clay valve pit and at the remote storm pond overflow. The remote system would 

be solar powered and relay information to the clay valve telemetry unit.  

When the City has insufficient water for the reclaimed customers, Waterford is shut off 

manually. They have the ability to draw from their other ponds for irrigation. 

 
 



 
Waterford Vault 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Curry Creek Surface Discharge 

 

This is the surface discharge location for the Wastewater Treatment Plant. There is a control and 

chemical feed system shed. There is telemetry for stream flow rate, pressure, chlorine level, and 

redox level. The clay valve and magnetic flow meter is in a pit below grade. They bring sulfur 

dioxide cylinder there when they are going to discharge. There is a clay valve to maintain 

pressure in the system, but they manually close discharge valves so discharge only occurs when 

they have excessive reclaimed water for disposal. 

 



 
Curry Creek Pressure Sustaining Valve 



 
Curry Creek Magnetic Flow Meter 

 



 
Curry Creek Control and Chemical Feed System Shed 



 
Curry Creek Magnetic Flow Transmitter 

 

 

 

 

 

 

 

 

 

 



 

Island Pond 

 

At the Island pond there is a shut off valve, 12” clay valve, magnetic flow meter, pressure 

sensor and pond level indicator. The installation is above grade. The pressure at the valve was 

20 psi when we arrived. Jim P had the plant push up the pressure and the clay valve was 

flowing at 22 psi. There is telemetry at this location. 

 
 



 
Island Pond Magnetic Flow Meter, Pressure Sensor 



 
Island Pond Pressure Sustaining Valve 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Bird Bay Pond 

 

The system is the typical, shut off valve, flow meter (mechanical) 6” cla valve and a float shut 

off controlling the clay valve. Jim had the plant up the pressure. Once the plant pressure was 40 

psi, the local pressure was 35 psi and the clay valve opened. There is telemetry at the pond 

overflow weir. This telemetry is solar powered. 

 



 
Bird Bay Pressure Sustaining Valve, and Pressure Gauge 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Capri Isles South Pond 

 

The system is the same Bird Bay, below ground pit. At 39 psi there was no flow. When the WRF 

increased the pressure the valve opened at 40 psi. There is a 6” clay valve and a solar powered 

telemetry at the storm overflow weir (level only). 

 



 
Capri Isles South Pressure Sustaining Valve, and Pressure Gauge 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Capri Isles North Pond 

 

The system is the same Bird Bay, below ground pit. The pressure gauge was broken. There is a 

6” clay valve and a solar powered telemetry at the storm overflow weir (level only). 

 



 
Capri Isles North Pressure Sustaining Valve 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sarasota County Interconnection 

 

The interconnection is an above ground system with telemetry. There are two sets of magnetic 

flow meters, pressure gauges, clay valves and isolation valves. They have the ability to set the 

flow rate in either direction, to the County or from the County. The reading on the Venice 

pressure gauge was 42.408 psi and the reading on the Sarasota County pressure gauge was 

43.490 psi. 

 



 
Interconnection City of Venice Control Assembly 



 
Interconnection Sarasota County Pressure Gauge 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Water Reclamation Facility 

 

Visited the WRF and inspected the ground storage tank, the reclaimed water storage pond, high 

service pumps and storage pond recycle pumps.  All facilities were in good condition.  

 

 

 
Eastside WRF Reclaimed Water 3 MG Storage Tank 



 
Eastside WRF Reclaimed Water 35 MG Storage Pond 



 
Eastside WRF Reclaimed Water High Service Pumps 



 
Eastside WRF Reclaimed Water Storage Pond Recycle Pumps 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RO Discharge 

 

Visited RO plant and inspected the point where reclaimed water is discharged. The set up in the 

dechlorination house is the same as Curry Creek, however, this has never been used. There was 

a magnetic meter that was disconnected, a cla valve, and a pressure gauge. They bring sulfur 

dioxide cylinder there when they are going to discharge.  

 



 
RO Plant Reclaimed Water Discharge Pressure Sustaining Valve 



 
RO Plant Reclaimed Water Discharge Magnetic Flow Meter, and Pressure Gauge 



 
RO Plant Reclaimed Water Discharge Control and Chemical Feed System Shed 
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Reuse Operating Protocol 
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CITY OF VENICE WATER RECLAMATION FACILITY 

REUSE OPERATING PROTOCOL 
 
 

The purpose of this protocol is to assure that the requirements contained in Florida 
Department of Environmental Protection Rule 62-610 F.A.C. are maintained in the 
reclaimed water system operated by the City of Venice Water Reclamation Facility. 
 
This rule requires that wastewater treatment facilities producing effluent (reclaimed 
water) for slow-rate land application of areas that are accessible to the public, such as 
residential lawns, golf courses, cemeteries, parks etc.  meet at a minimum, secondary 
treatment and high level disinfection.  High level disinfection is defined as not more than 
5 mg/L of suspended solids prior to the application of the disinfectant and less than 
1/100ml fecal coliform after disinfection. 
 
To ensure the above criteria are met in the treated effluent, 62-610.463 F.A.C. requires all 
the agencies operating treatment facilities to include effluent quality monitoring systems 
and a back up effluent disposal system in the design of wastewater facilities which use 
effluent for irrigation of publicly accessible areas.  Specific items required by the 
regulations are summarized as follows: 
 

1. A monitoring device for continuous on-line monitoring for turbidity of the         
treated and filtered effluent. 

 
2. A monitoring device for continuous on-line monitoring of chlorine residual in 

the final reclaimed water. 
 

3. Facilities for temporary storage of substandard effluent (effluent which 
doesn’t meet turbidity, pH or chlorine residual limits) for subsequent 
additional treatment or other permitted alternate effluent disposal system. 

 
4. Development of DEP approved operating protocol of the effluent reuse 

system. 
 
The City of Venice Water Reclamation Facility is a 6 MGD advanced wastewater 
treatment plant with high level disinfection.  Wastewater effluent flows from the re-
aeration basin (Process 70) to the clarifier splitter box, where alum can be added to aid in 
TSS/turbidity removal, when required. From there, effluent is distributed to the clarifiers 
(Process 80) and then flows through the filters (Process 100) before entering the chlorine 
contact chamber(s). Finished reclaimed water from the chlorine contact chamber(s) 
(Process 110) meeting the FDEP permit requirements is sent via transfer pumps (Process 
110) to the ground storage tank for system use.  Reject reclaimed water from chlorine 
contact chamber(s) is sent to one of the onsite storage ponds via transfer pumps (Process 
110).   
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The effluent reuse system includes the continuous in-line monitoring systems for 
turbidity and chlorine residual, an automatic flow diversion control system, and the 
provisions for reprocessing of reject water.  The control of the automatic flow diversion 
valve is monitored by a SCADA system which will divert all treated effluent not meeting 
the criteria specified below to the storage pond. 
 
From the historical data a ratio of NTU:TSS has been calculated to aid in gauging 
effluent water quality.  This ratio has rarely been lower than 1.5, except when the TSS is 
very low (less than 0.5 mg/L).  Therefore, the 5 mg/L TSS limit (DEP permit limit) 
would correspond to a turbidity of about 7.5 NTU.  An alarm set point of 2.5 NTU’s 
provides additional safety and time to adjust operations before the effluent is out of 
compliance. 
 
Figure 1 shows the reclaimed water storage, pumping and on-site piping system.  A 
turbidity meter is located in the common effluent channel upstream of the chlorine 
contact chamber for continuous suspended solids monitoring.  A chlorine residual 
analyzer is utilized with each of the chlorine contact chambers for continuous monitoring 
of the residual chlorine in the reclaimed water.  These monitoring units are connected and 
incorporated into the SCADA control/ alarm system, and to a valve control panel in the 
control building. 
 
The SCADA control and monitoring system will activate an alarm if the turbidity of the 
filtered effluent equals or exceeds the preset limit, if the chlorine residual equals 
or falls below the preset minimum and if the Final pH equals or exceeds the preset high 
or low limits.  Also, an additional audible alarm will sound at the control building when a 
reject condition exists.  Additionally, a visual alarm and audible alarm, which is located 
outside the operations building, will activate when a warning condition exists.   
 
SCADA alarm set points for turbidity are “High” alarm at 2.5 NTU and “High-High” 
alarm (diversion) at 3.0 NTU.  SCADA alarm set points for chlorine are “Low” alarm at 
1.5 mg/L total residual chlorine, and “Low-Low” alarm (diversion) at 1.2 mg/L total 
chlorine residual. SCADA alarm set points for Final pH are “Low” alarm at 6.5 SU, 
“Low-Low” alarm (diversion) at 6.3 SU, “High” alarm at 8.0 SU, “High-High” alarm 
(diversion) at 8.3 SU.  Once any of these warning set points is breached, the SCADA 
system will register an alarm and notify the operator. The operator will take immediate 
action to acknowledge the alarm and take the necessary corrective measures to avert an 
abnormal event.    
 

Monitored Parameter Alarm Set Point Reject Set Point 
Turbidity 2.5 NTU 3.0 NTU 

Chlorine Residual 1.5mg/L 1.2mg/L 
Final pH Low 6.5 SU 6.3 SU 
Final pH High 8.0 SU 8.3 SU 
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Substandard Turbidity Procedures  
 
The following procedures shall be followed by the operator during substandard turbidity 
effluent events:  
 

 Turbidity High Alarm 
 

1. Acknowledge alarm on computer. 
 

2. Check Alarm 
 

3. Visually inspect the effluent coming from the filters to determine if the water 
looks more turbid than usual; and 

 
4. Take a grab sample and run a bench turbidity meter test to verify alarm. 

 
 Turbidity High Alarm Verified (> 2.5 NTU) 

 
1. If water is being returned from the storage pond: 

 
a) Reduce the return flow rate, or 
b) Begin or increase the alum feed rate, or 
c) Stop the return flow 

 
2. If no pond water is currently being returned, investigate the cause of high 

turbidity and take corrective actions; and  
 
3.   Check turbidity to see if a trend has developed indicating improvement of                                     

       effluent quality. 
 

 Turbidity Exceeds Compliance (>3.0 NTU) 
 

If the turbidity cannot be lowered below 3.0 NTU within 30 seconds, the SCADA 
will divert flow to the reject pond and an alarm will notify the operator that flow is 
being diverted. 

 
 Noncompliance of Secondary Treatment Standards 

 
If the effluent fails to meet secondary treatment standards flow will be diverted to the 
reject pond until it is determined that the reclaimed water meets secondary treatment 
and the high level disinfection standards. In every case, all water from onsite storage 
ponds, both the reject pond and the wet weather storage pond, shall be processed 
through the treatment plant to receive adequate subsequent additional treatment to 
assure it meets appropriate applicable standards before being delivered to public 
access reuse or other means of final disposal.   
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 Return to Normal Operation  
 

When the cause for the turbidity alarm has been verified and corrected, the turbidity 
has dropped below 2.5 for 15 minutes; the turbidity will be manually checked at the 
end of the CCC to verify that it is less than 2.5 NTU and flow will be restored to the 
Ground Storage Tank (GST) manually. 

 
 Cleaning Chlorine Contact Chamber 

 
Should the turbidity meter read a turbidity of less than 2.5 NTU and the turbidity 
reading at the end of the chlorine contact chamber is greater than 3 NTU, steps shall 
be taken to clean the chlorine contact chamber to remove any settleable solids that 
may have accumulated.  After the chamber has been cleaned, a turbidity reading will 
be taken at the end of the basin, if the turbidity is less than 2.5 NTU, the chamber can 
be placed back into service. 
Should the turbidity remain greater than 2.5 NTU, the individual contact chamber 
shall be taken out of service and all sediment vacuumed out.  Upon completion of 
vacuum cleaning, the tank may be put back on line and turbidity checked at the end of 
CCC, if turbidity is less than 2.5 NTU, flow may be returned to the Ground Storage 
Tank (GST) manually.     
 
 

Substandard Chlorine Residual Procedures 
 
Chlorine residual must be maintained above 1.0 mg/L leaving the chlorine contact 
chamber.  The chlorine residual is monitored by the SCADA system, which is provided a 
continuous signal from the chlorine analyzers, located in the downstream end of the three 
basins prior to the effluent weir.  Since it is not feasible to locate the residual analyzer 
within the effluent wetwell, the chlorine residual must be maintained above 1.0 mg/L 
within each CCC.  The alarm set point is 1.5 mg/L. A normal chlorine residual above 
1.5mg/L is maintained in order to achieve high level disinfection. 
  

 Chlorine Residual Low Alarm 
 

1. Acknowledge alarm on computer 
 
2.  Collect a grab sample at the chlorine contact chamber to verify the reading. 

 
 Chlorine Residual Low Alarm Verified (<1.5 mg/L) 

 
 If the chlorine residual has been determined to be lower than 1.5 mg/L: 

 
1. Check the chlorine supply system for a malfunction; and 
2. Increase the feed rate if needed; and 
3. Switch to an alternate chemical storage tank if needed; and  
4. If water is being returned from the storage pond, take the following steps to 

reduce the chlorine demand: 
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Reduce the pond return flow rate, or  
            Begin or increase the alum feed rate, or 

  Stop the pond return flow  
  

5. Recheck chlorine residual at wetwell discharge (EFA) 
 
 Chlorine Residual Drops to 1.2 mg/L 

 
 If the chlorine residual cannot be maintained above 1.2 mg/L for 30 seconds 

within any of the three chambers, the SCADA system will automatically divert 
flow to the seasonal storage pond. 

 
Return to Normal Operation 
 

When the cause for the chlorine residual alarm has been verified and corrected, 
the chlorine residual has exceeded 1.2 mg/L for 15 minutes in the Chlorine 
Contact Chamber and the chlorine residual in the Wet Well (EFA) has been 
verified to be above 1.2 mg/L, flow will be returned to the GST manually by the 
operations staff. 
 

Substandard Final pH Procedures 
 
Final Effluent pH must be maintained between 6.0 and 8.5 SU at the EFA. The 
pH result is monitored by the SCADA system, which is provided a continuous 
signal from the pH meter located in the analyzer room. 
 

 pH Alarm 
 

1. Acknowledge alarm on computer 
 

2. Check to see if water is running over the probe and there are no air 
pockets present. 

 
3. Take a grab sample and run a bench pH test to verify alarm 

 
 pH Alarm Verified  

 
1.   Investigate cause 

 
2. SCADA will divert flow to SSP, after 30 seconds, if the pH analyzer reads 

equal to or below 6.3SU or equal to or above 8.3SU.         
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ATTENDED HOURS 
The City of Venice Water Reclamation Facility is manned 24 hours/day, 7 days/week by 
a certified operator.  This facility is also monitored 24 hours per day by a SCADA 
computer. 
 
TRAINING 
All operators shall be required to read and understand the operating protocol and all 
subsequent updates. A signed statement shall be included in the training file upon 
completion of reading and understanding. 
 
INSTRUMENTATION 
 
The following inline and bench scale instruments are used to verify compliance with 
high-level treatment and disinfection requirements and may be upgraded and/or replaced 
with a different model as necessary. 
 

Analyzer Number Model Range 
In-line Chlorine Residual 3 Hach CL17 0 - 5 mg/L 
In-line Turbidity 1 Hach SC 200 0 - 4 NTU 
In-line Chlorine Residual 
after Dechlorination 

1 Foxcroft Model FX1000P  0-0.5 mg/L 

In-line pH 1 Hach SC 200 0-14 SU 
Bench Chlorine Residual 2 Hach DR 820/850 0.0 – 2.2 mg/L 
Bench Turbidity 1 Hach 2100P Portable 

Turbidimeter 
0 -  1000 NTU 

Bench Dechlorination 1 Hach DR 3800 0 – 1 mg/L 
Bench pH 1  Accumet AR25 0-14 SU 
    
 
 
CALIBRATION & CROSS CHECK OF READINGS 
Turbidity is measured continuously and results provided to SCADA.  The meter is 
checked three times a day against the bench meter and calibrated monthly with EPA 
approved formazin primary stock standard at 20 NTU .  The bench meter readings are 
verified daily utilizing formazin standards at <0.1, 20, 100 NTU and calibrated weekly 
with formazin standards at <0.1, 20, 100 and 800 NTU. Monthly verification is done with 
a formazin secondary standard 1.0 NTU from primary stock. 
   
 
The pH analyzer measures pH continuously with results recorded by SCADA. The meter 
is checked 3 times a day against the bench meter. The bench meter is calibrated daily 
with standard buffer solutions. The pH meter is calibrated monthly against certified 
standards. 
 
Chlorine analyzers measure residual continuously with results recorded by SCADA.  The 
meter is checked 3 times a day against the bench meter. The bench meter is calibrated 
daily with gel standards. 
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If, at any time, the bench meter comparisons are not within 10% of each other, a 2nd 
sample shall be analyzed and if the readings are still 10% or more out of range, an 
Instruments and Controls Technician shall be notified, via a Work Order, to inspect and 
calibrate the meter(s) in question. 
 
Should any of the on-line instruments become inoperable, hourly grab samples will be 
taken and analyzed using the bench meter until the instrument is repaired and returned to 
service. 
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Figure 1  - Venice Eastside Water Reclamation Facility Reclaimed Water System 
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Model Element IDs 
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Hydraulic Model Results ‐ 2010 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J1052 39.53 10 118.34 46.94
J1046 39.53 12 120.37 46.96
J1048 39.53 9 118.71 47.54
J944 0 13 122.74 47.55
J1050 39.53 8 118.47 47.87
J898 21.35 10 123.36 49.12
J682 0 8 122.74 49.72
J894 1.61 13 130.38 50.86
J428 7.88 13.97 131.7 51.01
J936 6.57 13.05 131.77 51.44
J336 2.18 14.55 133.4 51.49
J436 15.93 13.34 132.43 51.6
J940 6.03 12.46 131.62 51.63
J340 14.67 13.82 133.24 51.75
J938 42.46 12 131.58 51.81
J942 5.48 12.7 132.37 51.85
J892 3.78 12 132.03 52.01
J890 7.59 12 132.38 52.16
J932 33.41 12 132.66 52.28
J420 11.71 12.15 132.84 52.3
J896 9.45 9.27 130 52.31
J650 9.69 13 133.78 52.34
J886 1.66 14 134.88 52.38
J874 15.81 13 133.93 52.4
J488 31.93 11 132.33 52.57
J882 16.55 12 133.4 52.6
J930 17.58 11.1 133.11 52.87
J884 6.37 13.02 135.47 53.05
J934 10.46 9 131.84 53.23
J876 27.05 12 134.89 53.25
J390 8.92 8.39 131.73 53.44
J888 15.67 9.65 133.1 53.49
J402 6.58 9 133.07 53.76
J412 2.81 9 133.06 53.76
J496 3.88 12 136.41 53.91
J878 28.72 12 137.33 54.31
J880 19.32 9.35 136.2 54.96
J500 8.61 9 136.75 55.36
J510 10.26 12 140.03 55.47
J586 0 15 145.06 56.35
J926 32.08 14 145.9 57.15
J522 2.66 12 144.7 57.5
J600 0 12 145.06 57.65
J606 0 12 145.06 57.65
J952 17.95 13 147.04 58.08
J928 16.15 11 145.38 58.22
J602 0 8 145.06 59.39
J908 16.04 15 152.31 59.5
J1056 0 10 148.11 59.84
J854 0 20.5 159.07 60.04
J918 6.17 12 150.96 60.21
J946 12.62 10 149.27 60.34
J68 7.91 13 152.31 60.36
J920 17.51 10 149.29 60.36
J902 70.99 14 153.4 60.4
J922 33.59 8.5 147.98 60.43
J872 26.62 14 153.7 60.53
J662 55.25 9.5 149.27 60.56
J924 49.61 7 146.75 60.56
J906 13.16 14 153.96 60.65
J916 41.56 11.65 151.77 60.71
J870 15.96 14 154.41 60.84

Existing Average Annual Demand Scenario
Junction Report



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J948 47.27 18 158.5 60.88
J56 11.54 15 155.55 60.9
J62 8.35 11.66 152.31 60.94
J52 1.04 11 152.42 61.28
J132 1.39 17 158.79 61.44
J904 41.36 17 158.79 61.44
J910 22.09 10.74 152.67 61.5
J36 13.54 10.2 152.38 61.61
J1004 0 16 158.49 61.74
J1008 0 16 158.49 61.74
J24 0 15 157.88 61.91
J1036 0 16 158.93 61.93
J92 72.83 14 156.94 61.94
J734 7.1 16 158.97 61.95
J20 15.37 15 158 61.96
J824 35.41 14 157.21 62.05
J912 31.88 9 152.23 62.06
J66 25.45 9 152.29 62.09
J818 46.26 13.73 157.06 62.1
J914 7.44 9 152.34 62.11
J1014 0 15 158.49 62.17
J816 15.14 13.39 157.06 62.25
J864 18.23 14 157.68 62.26
J828 12.84 14 157.79 62.31
J770 9.42 14 157.82 62.32
J792 18.31 14 157.82 62.32
J30 17.02 14 157.86 62.33
J868 12.52 14 157.85 62.33
J1040 0 15 158.93 62.37
J900 15.44 14 158.13 62.45
J822 15.68 13 157.19 62.48
J826 12.91 13.03 157.25 62.49
J44 0.08 14 158.4 62.57
J1060 0 14 158.5 62.61
J220 0.44 14 158.49 62.61
J288 13.87 14 158.5 62.61
J292 3.39 14 158.5 62.61
J296 6.71 14 158.5 62.61
J962 0 14 158.5 62.61
J988 0 14 158.49 62.61
J990 0 14 158.49 62.61
J108 1.29 14.42 158.93 62.62
J718 15.91 13.94 158.56 62.66
J950 0.08 14 158.82 62.75
J994 0 13.61 158.48 62.77
J1038 0 14 158.93 62.8
J760 0 14 158.93 62.8
J722 11.36 13.53 158.56 62.84
J812 21 12 157.05 62.85
J858 10.54 12 157.05 62.85
J244 0 13.41 158.48 62.86
J804 16.15 12 157.22 62.92
J750 1.68 4 149.27 62.94
J50 26.01 7 152.33 62.97
J278 0 13 158.48 63.04
J738 18.19 13 158.48 63.04
J866 9.53 12 157.72 63.14
J1034 0 13 158.79 63.17
J842 0 13 159.1 63.31
J964 0 12.35 158.5 63.32
J280 4.75 12 158.49 63.47
J954 0 12 158.49 63.47
J986 0 12 158.49 63.48
J862 16.12 10.9 157.66 63.59



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J1042 0 12 158.93 63.67
J10 1.87 11 158.01 63.7
J688 6.21 11.5 158.5 63.7
J808 22.54 10 157.07 63.73
J860 13.21 10 157.1 63.74
J144 0.58 11 158.49 63.91
J780 10.93 10 157.67 63.98
J802 9.05 10 157.66 63.98
J740 1.04 10 158.48 64.34
J980 0 10 158.49 64.34
J704 1.41 10 158.53 64.36
J42 0 9 158.01 64.56
J268 0 9.5 158.53 64.58
J696 0 9.5 158.54 64.58
J800 10.43 8.98 158.07 64.6
J714 3.33 9 158.53 64.79
J712 0 8.5 158.53 65.01
J736 0 8 158.48 65.2
J136 0 8 158.49 65.21
J974 0 8 158.49 65.21
J984 0 6.84 158.49 65.71
J978 0 5 158.49 66.51



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P465 J510 J522 585.53 8 120 ‐590.09 3.77 4.67 7.98
P625 J30 J56 736.23 12 120 1,035.34 2.94 2.31 3.13
P455 J500 J510 767.28 8 120 ‐420.81 2.69 3.27 4.26
P281 J92 J902 485.88 4 120 90.79 2.32 3.54 7.29
P933 J898 J896 1,856.97 6 120 ‐179.47 2.04 6.63 3.57
P669 J522 J952 1,193.35 10 120 ‐497.37 2.03 2.34 1.96
P907 J872 J56 1,171.38 12 120 ‐715.78 2.03 1.85 1.58
P905 J870 J56 477.99 8 120 ‐308.02 1.97 1.14 2.39
P915 J880 J500 233.27 8 120 ‐308.08 1.97 0.56 2.39
P43 J52 J872 867.21 12 120 ‐689.16 1.96 1.28 1.48
P855 J842 J854 37.35 20 120 1,819.46 1.86 0.03 0.74
P953 J916 J870 1,215.97 8 120 ‐292.06 1.86 2.64 2.17
P917 J882 J880 1,315.64 8 120 ‐288.75 1.84 2.79 2.12
P883 J510 J878 942.7 6 120 159.02 1.8 2.69 2.86
P1077 J944 J1046 838.18 6 120 158.12 1.79 2.37 2.83
P981 J944 J898 221.21 6 120 ‐158.12 1.79 0.63 2.83
P41 J50 J52 72.58 12 120 ‐628.45 1.78 0.09 1.24
P803 J688 J828 257.80 6 120 155.83 1.77 0.71 2.75
P485 J412 J882 180.52 8 120 ‐272.2 1.74 0.34 1.9
P21 J24 J30 21.64 16 120 1,052.37 1.68 0.02 0.8
P39 J662 J50 2,805.19 12 120 ‐584.86 1.66 3.05 1.09
P955 J918 J916 499.12 8 120 ‐250.5 1.6 0.81 1.63
P957 J920 J918 1,067.97 8 120 ‐244.33 1.56 1.66 1.56
P913 J878 J876 1,235.77 6 120 130.3 1.48 2.44 1.97
P1089 J1056 J662 1,352.62 12 120 ‐515.32 1.46 1.16 0.86
P989 J952 J1056 1,247.23 12 120 ‐515.32 1.46 1.07 0.86
P959 J922 J920 969.94 8 120 ‐226.83 1.45 1.32 1.36
P91 J92 J44 1,212.87 8 120 ‐212.43 1.36 1.46 1.2
P1079 J1046 J1048 998.79 6 120 118.59 1.35 1.66 1.66
P925 J890 J412 616.15 8 120 ‐203.28 1.3 0.68 1.11
P743 J734 J854 357.90 24 120 ‐1,775.34 1.26 0.1 0.29
P277 J92 J906 1,289.97 4 120 48.81 1.25 2.98 2.31
P481 J390 J890 630.9 8 120 ‐195.69 1.25 0.65 1.03
P961 J924 J922 1,210.78 8 120 ‐193.23 1.23 1.22 1.01
P929 J894 J390 1,364.47 8 120 ‐190.53 1.22 1.34 0.98
P661 J718 J722 17.96 16 120 ‐760.24 1.21 0.01 0.44
P931 J896 J894 398.95 8 120 ‐188.92 1.21 0.39 0.97
P447 J496 J500 263.4 6 120 ‐104.12 1.18 0.34 1.3
P911 J876 J874 751.77 6 120 103.25 1.17 0.96 1.28
P919 J884 J496 779.02 6 120 ‐100.24 1.14 0.95 1.21
P673 J44 J734 1,527.00 16 120 ‐698.87 1.12 0.57 0.37
P921 J886 J884 543.81 6 120 ‐93.87 1.07 0.58 1.08
P585 J650 J886 1,054.12 6 120 ‐92.21 1.05 1.1 1.04
P651 J20 J718 1,713.18 16 120 ‐649.28 1.04 0.56 0.33
P909 J874 J930 867.88 6 120 87.44 0.99 0.82 0.94
P587 J336 J650 456.76 6 120 ‐82.52 0.94 0.39 0.85
P19 J20 J24 459.26 16 120 583.32 0.93 0.12 0.27
P799 J828 J824 698.4 6 120 81.98 0.93 0.58 0.84
P963 J926 J924 1,469.50 8 120 ‐143.62 0.92 0.86 0.58
P303 J336 J340 189.56 6 120 80.34 0.91 0.15 0.81
P943 J906 J910 1,002.15 4 120 35.65 0.91 1.29 1.29
P1081 J1048 J1050 305.64 6 120 79.06 0.9 0.24 0.78
P373 J412 J420 297.67 6 120 76.35 0.87 0.22 0.73
P301 J340 J934 1,238.56 4 120 33.19 0.85 1.4 1.13
P771 J704 J800 958.55 8 120 129.79 0.83 0.46 0.48
P775 J800 J802 619.37 6 120 71.93 0.82 0.41 0.66
P967 J930 J932 717.97 6 120 69.87 0.79 0.45 0.62
P935 J900 J44 1,401.10 16 120 ‐486.36 0.78 0.27 0.19
P657 J722 J734 3,555.33 24 120 ‐1,069.37 0.76 0.4 0.11
P17 J24 J10 723.62 16 120 ‐469.04 0.75 0.13 0.18
P37 J10 J900 707.05 16 120 ‐470.92 0.75 0.13 0.18
P781 J802 J804 800.54 6 120 65.86 0.75 0.45 0.56

Existing Annual Average Demand Scenario
Pipe Report



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P397 J436 J420 762.04 6 120 ‐64.64 0.73 0.41 0.54
P965 J928 J926 1,434.61 8 120 ‐111.54 0.71 0.52 0.36
P801 J826 J828 1,120.40 6 120 ‐61.01 0.69 0.54 0.48
P927 J892 J436 598.20 4 120 ‐25.16 0.64 0.4 0.68
P531 J586 J928 1,171.40 8 120 ‐95.39 0.61 0.32 0.27
P715 J522 J586 1,316.00 8 120 ‐95.39 0.61 0.36 0.27
P791 J818 J824 384.84 6 120 ‐54.11 0.61 0.15 0.39
P975 J938 J488 1,364.38 4 120 ‐22.59 0.58 0.76 0.55
P765 J20 J792 507.91 6 120 50.59 0.57 0.17 0.34
P387 J428 J892 654.47 4 120 ‐21.37 0.55 0.33 0.5
P903 J868 J800 732.22 6 120 ‐47.44 0.54 0.22 0.3
P937 J902 J66 2,551.19 4 120 19.8 0.51 1.11 0.43
P637 J268 J696 7.13 16 120 ‐297.76 0.48 0 0.08
P1083 J1050 J1052 615.33 6 120 39.53 0.45 0.13 0.22
P645 J268 J714 93.13 16 120 261.61 0.42 0.01 0.06
P969 J932 J488 1,773.44 6 120 36.45 0.41 0.33 0.19
P769 J770 J868 157.17 6 120 ‐34.92 0.4 0.03 0.17
P267 J36 J52 302.75 8 120 ‐59.67 0.38 0.03 0.11
P325 J340 J888 967.88 6 120 32.48 0.37 0.15 0.15
P51 J62 J66 60.89 4 120 13.73 0.35 0.01 0.22
P947 J910 J908 1,654.99 4 120 13.56 0.35 0.36 0.22
P757 J770 J866 801.75 6 120 29.46 0.33 0.1 0.13
P807 J822 J826 523.47 6 120 ‐28.54 0.32 0.06 0.12
P899 J864 J792 1,250.51 6 120 ‐28.32 0.32 0.15 0.12
P939 J842 RES9006 1 48 120 ‐1,819.46 0.32 0 0.02
P607 J428 J940 769.49 6 120 25.9 0.29 0.08 0.1
P261 J854 J108 2,146.32 8 120 44.12 0.28 0.14 0.07
P777 J804 J860 1,342.76 6 120 24.79 0.28 0.12 0.09
P783 J808 J804 1,577.35 6 120 ‐24.93 0.28 0.15 0.09
P795 J816 J822 1,406.49 6 120 ‐24.87 0.28 0.13 0.09
P105 J108 J950 1,726.29 8 120 42.83 0.27 0.11 0.06
P29 J36 J912 1,776.49 6 120 23.79 0.27 0.15 0.08
P979 J942 J436 760.89 6 120 ‐23.55 0.27 0.06 0.08
P971 J934 J936 945.14 6 120 22.73 0.26 0.07 0.08
P25 J36 J914 568.49 6 120 22.33 0.25 0.04 0.08
P901 J866 J780 912.76 6 120 19.93 0.23 0.06 0.06
P977 J940 J938 754.64 6 120 19.87 0.23 0.05 0.06
P797 J824 J826 710.33 6 120 ‐19.56 0.22 0.04 0.06
P221 J696 J722 2,686.05 24 120 ‐297.76 0.21 0.03 0.01
P445 J488 J942 679.76 6 120 ‐18.07 0.21 0.03 0.05
P949 J912 J66 712.34 4 120 ‐8.08 0.21 0.06 0.08
P923 J888 J402 703.71 6 120 16.82 0.19 0.03 0.04
P621 J714 J688 3,397.39 24 120 258.27 0.18 0.03 0.01
P973 J936 J390 1,054.10 6 120 16.16 0.18 0.04 0.04
P951 J914 J62 994.95 6 120 14.89 0.17 0.04 0.04
P987 J950 J904 1,776.99 10 120 42.74 0.17 0.04 0.02
P595 J662 J946 206.15 6 120 14.3 0.16 0.01 0.03
P785 J808 J812 792.95 6 120 13.96 0.16 0.03 0.03
P653 J718 J704 2,356.56 16 120 95.05 0.15 0.02 0.01
P379 J390 J428 1,067.12 6 120 12.4 0.14 0.03 0.03
P809 J824 J822 848.95 6 120 12.01 0.14 0.02 0.02
P893 J858 J816 510.04 6 120 ‐11.28 0.13 0.01 0.02
P895 J860 J808 1,028.11 6 120 11.57 0.13 0.02 0.02
P357 J402 J412 332.55 6 120 10.24 0.12 0.01 0.02
P273 J68 J50 1,193.53 8 120 ‐17.58 0.11 0.01 0.01
P897 J862 J864 1,043.35 6 120 ‐10.09 0.11 0.02 0.02
P271 J68 J62 903.73 6 120 7.19 0.08 0.01 0.01
P763 J780 J862 710.16 6 120 6.03 0.07 0 0.01
P789 J812 J818 1,554.84 6 120 ‐6.29 0.07 0.01 0.01
P985 J948 J688 2,403.23 24 120 ‐96.24 0.07 0 0
P649 J704 J268 318.06 16 120 ‐36.15 0.06 0 0
P1029 J994 J244 257.79 12 120 19.22 0.05 0 0
P195 J220 J278 2,626.00 12 120 19.22 0.05 0.01 0
P197 J278 J994 1,557.06 12 120 19.22 0.05 0 0



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P679 J738 J740 489.39 12 120 ‐18.19 0.05 0 0
P237 J292 J288 27.24 18 120 ‐28.39 0.04 0 0
P753 J792 J770 986.19 6 120 3.96 0.04 0 0
P991 J954 J280 1,220.74 16 120 24.42 0.04 0 0
P1001 J964 J962 1,406.37 18 120 ‐25 0.03 0 0
P1011 J974 J978 1,770.87 18 120 ‐25.00 0.03 0 0
P1015 J978 J964 1,480.70 18 120 ‐25.00 0.03 0 0
P1017 J980 J974 1,319.38 18 120 ‐25 0.03 0 0
P1023 J986 J954 890.63 18 120 24.42 0.03 0 0
P1039 J1004 J1008 797.74 16 120 ‐19.67 0.03 0 0
P1043 J1008 J1014 1,128.33 16 120 ‐19.67 0.03 0 0
P1047 J1014 J280 272.16 16 120 ‐19.67 0.03 0 0
P157 J144 J986 1,305.37 18 120 24.42 0.03 0 0
P183 J220 J1004 1,057.17 16 120 ‐19.67 0.03 0 0
P201 J144 J980 1,063.76 18 120 ‐25 0.03 0 0
P245 J288 J1060 2,334.83 24 120 ‐42.25 0.03 0 0
P245A J1060 J296 1,197.55 24 120 ‐42.25 0.03 0 0
P249 J296 J948 2,771.23 24 120 ‐48.97 0.03 0 0
P677 J736 J244 2,947.41 16 120 ‐19.22 0.03 0 0
P681 J740 J736 969.74 16 120 ‐19.22 0.03 0 0
P759 J780 J802 425.59 6 120 2.98 0.03 0 0
P945 J908 J68 914.89 6 120 ‐2.48 0.03 0 0
P999 J962 J292 335.77 18 120 ‐25 0.03 0 0
P891 J818 J816 490.57 6 120 1.56 0.02 0 0
P983 J946 J750 1,547.44 6 120 1.68 0.02 0 0
P1065 J1034 J132 1,540.73 10 120 1.39 0.01 0 0
P787 J812 J858 736.39 6 120 ‐0.74 0.01 0 0
P941 J904 J1034 3,432.11 10 120 1.39 0.01 0 0
P1021 J984 J144 284.05 18 120 0 0 0 0
P1025 J986 J988 2,596.50 8 120 0 0 0 0
P1027 J988 J990 2,420.07 8 120 0 0 0 0
P1067 J1036 J1040 2,066.23 8 120 0.00 0 0 0
P1069 J1038 J1042 696.24 8 120 0.00 0 0 0
P1071 J1040 J1038 2,592.09 8 120 0 0 0 0
P1073 J1042 J760 1,490.48 8 120 0 0 0 0
P119 J136 J984 582 18 120 0 0 0 0
P255 J108 J1036 1,204.92 8 120 0.00 0 0 0
P33 J10 J42 903.69 8 120 0 0 0 0
P537 J600 J602 245.00 8 120 0 0 0 0
P541 J600 J606 14.01 6 120 0 0 0 0
P543 J586 J600 659.76 8 120 0 0 0 0
P603 J682 J944 516.79 6 120 0 0 0 0
P647 J714 J712 78.54 16 120 0 0 0 0



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J944 240.34 13 ‐59.82 ‐31.55
J682 289 8 ‐64.28 ‐31.32
J1046 0 12 ‐59.82 ‐31.12
J1052 0 10 ‐59.82 ‐30.25
J1048 0 9 ‐59.82 ‐29.82
J1050 0 8 ‐59.82 ‐29.38
J898 32.45 10 ‐53.96 ‐27.71
J894 2.45 13 3.99 ‐3.9
J896 14.36 9.27 0.95 ‐3.6
J428 11.97 13.97 14.78 0.35
J936 9.99 13.05 14.91 0.81
J940 9.17 12.46 14.77 1
J938 64.54 12 14.77 1.2
J892 5.75 12 17.4 2.34
J890 11.54 12 18.07 2.63
J390 13.56 8.39 14.48 2.64
J934 15.9 9 15.42 2.78
J436 24.22 13.34 20.19 2.97
J942 8.33 12.7 20.18 3.24
J336 3.31 14.55 23.38 3.83
J340 22.29 13.82 22.72 3.86
J420 17.8 12.15 21.21 3.93
J488 48.53 11 20.18 3.98
J932 50.79 12 22.85 4.7
J882 25.16 12 23.18 4.84
J650 14.72 13 25.03 5.21
J888 23.81 9.65 22.05 5.37
J412 4.27 9 21.73 5.52
J402 10 9 21.81 5.55
J930 26.71 11.1 25.01 6.03
J886 2.52 14 29.44 6.69
J874 24.03 13 28.45 6.7
J884 9.68 13.02 31.77 8.12
J876 41.11 12 32.18 8.74
J496 5.9 12 35.42 10.15
J880 29.37 9.35 34.52 10.9
J500 13.09 9 36.71 12.01
J878 43.66 12 40.65 12.41
J510 15.6 12 49.31 16.17
J750 460.55 4 54.57 21.91
J600 0 12 62.93 22.07
J606 0 12 62.93 22.07
J586 0 15 66.22 22.2
J602 458 8 61.71 23.27
J522 4.05 12 66.32 23.54
J928 24.55 11 70.99 25.99
J926 48.76 14 77.49 27.51
J952 27.28 13 78.98 28.59
J1056 0 10 84.64 32.34
J946 19.19 10 86.24 33.03
J924 75.41 7 85.6 34.06
J132 626.11 17 96.24 34.34
J662 83.97 9.5 90.79 35.22
J922 51.06 8.5 94.34 37.19
J1034 0 13 100.87 38.07
J920 26.61 10 102.56 40.11
J904 62.86 17 111.17 40.8
J918 9.38 12 112.37 43.49
J738 1,247.64 13 114.08 43.8
J908 24.39 15 116.44 43.96
J68 12.02 13 116.2 44.72
J950 0.12 14 117.54 44.86

Existing Max Month Peak Hour Demand Scenario
Junction Report



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J62 12.69 11.66 116.42 45.39
J916 63.16 11.65 117.08 45.68
J52 1.59 11 116.64 45.77
J740 1.58 10 116.25 46.04
J36 20.58 10.2 116.57 46.09
J244 0 13.41 120.53 46.42
J912 48.45 9 116.29 46.49
J914 11.31 9 116.49 46.57
J66 38.68 9 116.49 46.58
J994 0 13.61 121.67 46.82
J50 39.53 7 116.01 47.23
J736 0 8 117.31 47.36
J872 40.45 14 124.86 48.04
J910 33.58 10.74 123.5 48.86
J278 0 13 128.59 50.08
J870 24.27 14 130.71 50.57
J906 20 14 132.48 51.34
J1036 0 16 135.89 51.95
J902 107.9 14 133.94 51.97
J1040 0 15 135.89 52.38
J56 17.54 15 136.42 52.61
J108 1.96 14.42 135.89 52.63
J1038 0 14 135.89 52.81
J760 0 14 135.89 52.81
J1042 0 12 135.89 53.68
J1004 0 16 141.4 54.34
J220 0.68 14 140.24 54.7
J1008 0 16 142.27 54.71
J1014 0 15 143.51 55.68
J280 7.22 12 143.8 57.11
J954 0 12 145.15 57.7
J986 0 12 145.71 57.94
J948 71.85 18 152.16 58.13
J92 110.7 14 148.62 58.33
J24 0 15 149.89 58.45
J144 0.88 11 146.52 58.72
J818 70.32 13.73 149.42 58.79
J20 23.36 15 150.73 58.81
J824 53.83 14 149.75 58.82
J30 25.88 14 149.79 58.84
J816 23.01 13.39 149.42 58.94
J42 500 9 145.16 59
J864 27.71 14 150.59 59.18
J822 23.84 13 149.7 59.23
J792 27.83 14 150.71 59.24
J826 19.63 13.03 149.84 59.28
J770 14.31 14 150.88 59.31
J962 0 14 150.92 59.33
J868 19.03 14 151.02 59.37
J828 19.52 14 151.03 59.38
J288 21.07 14 151.14 59.42
J292 5.15 14 151.13 59.42
J980 0 10 147.19 59.44
J812 31.91 12 149.39 59.53
J858 16.02 12 149.39 59.53
J1060 0 14 151.52 59.59
J900 23.47 14 151.61 59.63
J964 0 12.35 150.04 59.66
J296 10.21 14 151.71 59.67
J804 24.54 12 149.75 59.69
J854 0 20.5 158.82 59.94
J136 0 8 146.52 60.02
J866 14.48 12 150.73 60.11
J808 34.25 10 149.44 60.42



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J10 2.85 11 150.46 60.43
J860 20.09 10 149.49 60.44
J984 0 6.84 146.52 60.52
J862 24.51 10.9 150.59 60.53
J44 0.12 14 153.95 60.64
J974 0 8 148.01 60.67
J718 24.18 13.94 154.03 60.7
J722 17.27 13.53 154.09 60.9
J780 16.61 10 150.66 60.95
J802 13.75 10 150.69 60.96
J688 9.43 11.5 152.59 61.13
J734 10.8 16 157.94 61.5
J800 15.85 8.98 151.98 61.96
J704 2.15 10 153.59 62.22
J268 0 9.5 153.58 62.43
J696 0 9.5 153.59 62.43
J978 0 5 149.11 62.44
J714 5.07 9 153.41 62.57
J712 0 8.5 153.41 62.79
J842 0 13 159.1 63.31



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P625 J30 J56 736.23 12 120 2,673.70 7.58 13.38 18.17
P465 J510 J522 585.53 8 120 ‐1,185.92 7.57 17.01 29.05
P855 J842 J854 37.35 20 120 6,314.51 6.45 0.28 7.41
P933 J898 J896 1,856.97 6 120 ‐561.79 6.37 54.91 29.57
P981 J944 J898 221.21 6 120 ‐529.34 6.01 5.86 26.48
P455 J500 J510 767.28 8 120 ‐871.45 5.56 12.6 16.42
P907 J872 J56 1,171.38 12 120 ‐1,922.65 5.45 11.55 9.86
P595 J662 J946 206.15 6 120 479.73 5.44 4.55 22.07
P43 J52 J872 867.21 12 120 ‐1,882.20 5.34 8.22 9.48
P983 J946 J750 1,547.44 6 120 460.55 5.23 31.67 20.46
P39 J662 J50 2,805.19 12 120 ‐1,828.65 5.19 25.22 8.99
P41 J50 J52 72.58 12 120 ‐1,795.05 5.09 0.63 8.69
P669 J522 J952 1,193.35 10 120 ‐1,237.66 5.06 12.65 10.6
P281 J92 J902 485.88 4 120 195.64 4.99 14.68 30.21
P905 J870 J56 477.99 8 120 ‐733.51 4.68 5.7 11.93
P953 J916 J870 1,215.97 8 120 ‐709.24 4.53 13.63 11.21
P261 J854 J108 2,146.32 8 120 691.05 4.41 22.93 10.69
P105 J108 J950 1,726.29 8 120 689.1 4.4 18.35 10.63
P21 J24 J30 21.64 16 120 2,699.57 4.31 0.1 4.55
P915 J880 J500 233.27 8 120 ‐644.87 4.12 2.19 9.4
P955 J918 J916 499.12 8 120 ‐646.08 4.12 4.71 9.43
P957 J920 J918 1,067.97 8 120 ‐636.7 4.06 9.81 9.18
P743 J734 J854 357.9 24 120 ‐5,623.46 3.99 0.88 2.46
P917 J882 J880 1,315.64 8 120 ‐615.5 3.93 11.35 8.62
P959 J922 J920 969.94 8 120 ‐610.09 3.89 8.23 8.48
P485 J412 J882 180.52 8 120 ‐590.34 3.77 1.44 7.98
P929 J894 J390 1,364.47 8 120 ‐578.59 3.69 10.49 7.69
P931 J896 J894 398.95 8 120 ‐576.15 3.68 3.04 7.63
P1089 J1056 J662 1,352.62 12 120 ‐1,264.94 3.59 6.14 4.54
P989 J952 J1056 1,247.23 12 120 ‐1,264.94 3.59 5.67 4.54
P961 J924 J922 1,210.78 8 120 ‐559.03 3.57 8.74 7.22
P1029 J994 J244 257.79 12 120 1,249.22 3.54 1.14 4.44
P195 J220 J278 2,626.00 12 120 1,249.22 3.54 11.66 4.44
P197 J278 J994 1,557.06 12 120 1,249.22 3.54 6.91 4.44
P679 J738 J740 489.39 12 120 ‐1,247.64 3.54 2.17 4.43
P661 J718 J722 17.96 16 120 ‐2,200.45 3.51 0.06 3.12
P883 J510 J878 942.7 6 120 298.86 3.39 8.66 9.19
P603 J682 J944 516.79 6 120 ‐289.00 3.28 4.46 8.63
P925 J890 J412 616.15 8 120 ‐503.32 3.21 3.66 5.94
P33 J10 J42 903.69 8 120 500.00 3.19 5.3 5.87
P673 J44 J734 1,527.00 16 120 ‐1,999.85 3.19 3.99 2.61
P481 J390 J890 630.90 8 120 ‐491.78 3.14 3.59 5.69
P277 J92 J906 1,289.97 4 120 121.54 3.1 16.14 12.51
P963 J926 J924 1,469.50 8 120 ‐483.62 3.09 8.11 5.52
P537 J600 J602 245.00 8 120 458 2.92 1.22 4.99
P543 J586 J600 659.76 8 120 458.00 2.92 3.29 4.99
P913 J878 J876 1,235.77 6 120 255.2 2.9 8.47 6.86
P987 J950 J904 1,776.99 10 120 688.97 2.81 6.37 3.58
P965 J928 J926 1,434.61 8 120 ‐434.86 2.78 6.5 4.53
P91 J92 J44 1,212.87 8 120 ‐427.88 2.73 5.33 4.4
P651 J20 J718 1,713.18 16 120 ‐1,695.74 2.71 3.3 1.93
P803 J688 J828 257.8 6 120 238.18 2.7 1.56 6.03
P19 J20 J24 459.26 16 120 1,654.04 2.64 0.84 1.84
P531 J586 J928 1,171.40 8 120 ‐410.3 2.62 4.77 4.07
P943 J906 J910 1,002.15 4 120 101.54 2.59 8.99 8.97
P645 J268 J714 93.13 16 120 1,618.95 2.58 0.16 1.77
P1065 J1034 J132 1,540.73 10 120 626.11 2.56 4.62 3
P657 J722 J734 3,555.33 24 120 ‐3,612.81 2.56 3.85 1.08
P941 J904 J1034 3,432.11 10 120 626.11 2.56 10.3 3
P935 J900 J44 1,401.10 16 120 ‐1,571.85 2.51 2.34 1.67
P37 J10 J900 707.05 16 120 ‐1,548.38 2.47 1.15 1.63
P911 J876 J874 751.77 6 120 214.09 2.43 3.72 4.95

Existing Max Month Peak Hour Demand Scenario
Pipe Report



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P447 J496 J500 263.4 6 120 ‐213.49 2.42 1.3 4.93
P919 J884 J496 779.02 6 120 ‐207.59 2.36 3.64 4.68
P921 J886 J884 543.81 6 120 ‐197.91 2.25 2.33 4.28
P937 J902 J66 2,551.19 4 120 87.73 2.24 17.45 6.84
P637 J268 J696 7.13 16 120 ‐1,395.09 2.23 0.01 1.34
P585 J650 J886 1,054.12 6 120 ‐195.39 2.22 4.41 4.18
P909 J874 J930 867.88 6 120 190.06 2.16 3.45 3.97
P301 J340 J934 1,238.56 4 120 80.95 2.07 7.3 5.89
P587 J336 J650 456.76 6 120 ‐180.67 2.05 1.65 3.62
P303 J336 J340 189.56 6 120 177.36 2.01 0.66 3.5
P991 J954 J280 1,220.74 16 120 1,257.12 2.01 1.35 1.11
P1039 J1004 J1008 797.74 16 120 ‐1,249.90 1.99 0.87 1.09
P1043 J1008 J1014 1,128.33 16 120 ‐1,249.90 1.99 1.23 1.09
P1047 J1014 J280 272.16 16 120 ‐1,249.90 1.99 0.3 1.09
P183 J220 J1004 1,057.17 16 120 ‐1,249.90 1.99 1.16 1.09
P677 J736 J244 2,947.41 16 120 ‐1,249.22 1.99 3.22 1.09
P681 J740 J736 969.74 16 120 ‐1,249.22 1.99 1.06 1.09
P967 J930 J932 717.97 6 120 163.35 1.85 2.15 3
P927 J892 J436 598.20 4 120 ‐71.4 1.82 2.79 4.67
P947 J910 J908 1,654.99 4 120 67.96 1.74 7.05 4.26
P387 J428 J892 654.47 4 120 ‐65.65 1.68 2.62 4
P17 J24 J10 723.62 16 120 ‐1,045.53 1.67 0.57 0.79
P975 J938 J488 1,364.38 4 120 ‐65.34 1.67 5.41 3.96
P771 J704 J800 958.55 8 120 254.51 1.62 1.61 1.68
P1001 J964 J962 1,406.37 18 120 ‐1,258.00 1.59 0.88 0.62
P1011 J974 J978 1,770.87 18 120 ‐1,258.00 1.59 1.1 0.62
P1015 J978 J964 1,480.70 18 120 ‐1,258.00 1.59 0.92 0.62
P1017 J980 J974 1,319.38 18 120 ‐1,258.00 1.59 0.82 0.62
P201 J144 J980 1,063.76 18 120 ‐1,258.00 1.59 0.66 0.62
P237 J292 J288 27.24 18 120 ‐1,263.15 1.59 0.02 0.63
P999 J962 J292 335.77 18 120 ‐1,258.00 1.59 0.21 0.62
P1023 J986 J954 890.63 18 120 1,257.12 1.58 0.55 0.62
P157 J144 J986 1,305.37 18 120 1,257.12 1.58 0.81 0.62
P775 J800 J802 619.37 6 120 134.07 1.52 1.29 2.08
P799 J828 J824 698.40 6 120 125.35 1.42 1.28 1.84
P373 J412 J420 297.67 6 120 123.06 1.4 0.53 1.78
P969 J932 J488 1,773.44 6 120 112.56 1.28 2.67 1.51
P397 J436 J420 762.04 6 120 ‐105.26 1.19 1.01 1.33
P903 J868 J800 732.22 6 120 ‐104.6 1.19 0.96 1.31
P621 J714 J688 3,397.39 24 120 1,613.89 1.14 0.83 0.24
P781 J802 J804 800.54 6 120 98.79 1.12 0.95 1.18
P939 J842 RES9006 1 48 120 ‐6,314.51 1.12 0 0.11
P801 J826 J828 1,120.40 6 120 ‐93.31 1.06 1.19 1.06
P221 J696 J722 2,686.05 24 120 ‐1,395.09 0.99 0.5 0.19
P769 J770 J868 157.17 6 120 ‐85.57 0.97 0.14 0.91
P985 J948 J688 2,403.23 24 120 ‐1,366.28 0.97 0.43 0.18
P791 J818 J824 384.84 6 120 ‐83.07 0.94 0.33 0.86
P249 J296 J948 2,771.23 24 120 ‐1,294.43 0.92 0.45 0.16
P245 J288 J1060 2,334.83 24 120 ‐1,284.22 0.91 0.37 0.16
P245A J1060 J296 1,197.55 24 120 ‐1,284.22 0.91 0.19 0.16
P51 J62 J66 60.89 4 120 ‐33.55 0.86 0.07 1.15
P325 J340 J888 967.88 6 120 74.12 0.84 0.67 0.69
P653 J718 J704 2,356.56 16 120 480.52 0.77 0.44 0.19
P971 J934 J936 945.14 6 120 65.05 0.74 0.52 0.55
P973 J936 J390 1,054.10 6 120 55.06 0.62 0.42 0.4
P923 J888 J402 703.71 6 120 50.3 0.57 0.24 0.34
P267 J36 J52 302.75 8 120 ‐85.56 0.55 0.07 0.22
P379 J390 J428 1,067.12 6 120 ‐45.32 0.51 0.3 0.28
P807 J822 J826 523.47 6 120 ‐43.74 0.5 0.14 0.26
P945 J908 J68 914.89 6 120 43.57 0.49 0.24 0.26
P271 J68 J62 903.73 6 120 ‐41.58 0.47 0.22 0.24
P273 J68 J50 1,193.53 8 120 73.13 0.47 0.2 0.17
P357 J402 J412 332.55 6 120 40.31 0.46 0.07 0.22
P795 J816 J822 1,406.49 6 120 ‐38.29 0.43 0.29 0.2



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P777 J804 J860 1,342.76 6 120 37.08 0.42 0.26 0.19
P783 J808 J804 1,577.35 6 120 ‐37.16 0.42 0.31 0.19
P757 J770 J866 801.75 6 120 36.31 0.41 0.15 0.19
P753 J792 J770 986.19 6 120 ‐34.95 0.4 0.17 0.17
P949 J912 J66 712.34 4 120 ‐15.5 0.4 0.2 0.28
P29 J36 J912 1,776.49 6 120 32.95 0.37 0.27 0.15
P25 J36 J914 568.49 6 120 32.02 0.36 0.08 0.15
P649 J704 J268 318.06 16 120 223.86 0.36 0.01 0.05
P797 J824 J826 710.33 6 120 ‐29.93 0.34 0.09 0.13
P715 J522 J586 1,316.00 8 120 47.7 0.3 0.1 0.08
P763 J780 J862 710.16 6 120 26.75 0.3 0.07 0.11
P899 J864 J792 1,250.51 6 120 ‐25.46 0.29 0.12 0.1
P901 J866 J780 912.76 6 120 21.83 0.25 0.07 0.07
P759 J780 J802 425.59 6 120 ‐21.53 0.24 0.03 0.07
P951 J914 J62 994.95 6 120 20.72 0.24 0.07 0.07
P785 J808 J812 792.95 6 120 19.91 0.23 0.05 0.06
P765 J20 J792 507.91 6 120 18.34 0.21 0.03 0.05
P809 J824 J822 848.95 6 120 18.39 0.21 0.04 0.05
P893 J858 J816 510.04 6 120 ‐17.99 0.2 0.02 0.05
P895 J860 J808 1,028.11 6 120 16.99 0.19 0.05 0.05
P789 J812 J818 1,554.84 6 120 ‐10.04 0.11 0.02 0.02
P979 J942 J436 760.89 6 120 ‐9.65 0.11 0.01 0.02
P607 J428 J940 769.49 6 120 8.36 0.09 0.01 0.01
P891 J818 J816 490.57 6 120 2.71 0.03 0 0
P897 J862 J864 1,043.35 6 120 2.25 0.03 0 0
P787 J812 J858 736.39 6 120 ‐1.97 0.02 0 0
P445 J488 J942 679.76 6 120 ‐1.31 0.01 0 0
P977 J940 J938 754.64 6 120 ‐0.81 0.01 0 0
P1021 J984 J144 284.05 18 120 0 0 0 0
P1067 J1036 J1040 2,066.23 8 120 0.00 0 0 0
P1069 J1038 J1042 696.24 8 120 0.00 0 0 0
P1071 J1040 J1038 2,592.09 8 120 0.00 0 0 0
P1073 J1042 J760 1,490.48 8 120 0 0 0 0
P1077 J944 J1046 838.18 6 120 0 0 0 0
P1079 J1046 J1048 998.79 6 120 0 0 0 0
P1081 J1048 J1050 305.64 6 120 0 0 0 0
P1083 J1050 J1052 615.33 6 120 0 0 0 0
P119 J136 J984 582 18 120 0.00 0 0 0
P255 J108 J1036 1,204.92 8 120 0 0 0 0
P541 J600 J606 14.01 6 120 0.00 0 0 0
P647 J714 J712 78.54 16 120 0 0 0 0
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ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J1044 45.48 14 139.72 54.48
J760 0 14 139.9 54.55
J1038 135.84 14 141.06 55.05
J1062 48.04 12 139.86 55.4
J1042 108.84 12 140.29 55.59
J1040 0 15 148.43 57.82
J132 1.39 17 153.52 59.16
J1036 25.04 16 154.31 59.93
J854 0 20.5 159.05 60.03
J336 2.18 14.55 153.34 60.14
J874 15.81 13 151.92 60.19
J428 7.88 13.97 152.93 60.21
J586 0 15 154.11 60.28
J904 41.36 17 156.26 60.34
J944 158.12 13 152.33 60.37
J886 1.66 14 153.37 60.39
J436 15.93 13.34 152.75 60.4
J340 14.67 13.82 153.34 60.46
J942 5.48 12.7 152.4 60.53
J932 33.41 12 151.87 60.61
J876 27.05 12 152.05 60.68
J926 32.08 14 154.1 60.7
J948 47.27 18 158.09 60.7
J940 6.03 12.46 152.59 60.72
J938 42.46 12 152.31 60.8
J650 9.69 13 153.34 60.81
J884 6.37 13.02 153.39 60.82
J1034 304.40 13 153.53 60.89
J936 6.57 13.05 153.64 60.92
J878 28.72 12 152.66 60.95
J908 16.04 15 155.67 60.95
J930 17.58 11.1 151.87 61
J892 3.78 12 152.81 61.01
J1046 0 12 152.88 61.04
J420 11.71 12.15 153.18 61.11
J488 31.93 11 152.14 61.15
J1004 0 16 157.38 61.26
J1008 0 16 157.38 61.26
J882 16.55 12 153.41 61.27
J496 3.88 12 153.44 61.28
J902 70.99 14 155.54 61.33
J952 17.95 13 154.55 61.33
J890 7.59 12 153.58 61.34
J510 10.26 12 153.61 61.36
J906 13.16 14 156.1 61.57
J522 2.66 12 154.12 61.58
J600 0 12 154.11 61.58
J606 0 12 154.11 61.58
J56 11.54 15 157.17 61.6
J872 26.61 14 156.37 61.69
J1014 0 15 157.39 61.7
J894 1.61 13 155.52 61.76
J898 21.35 10 152.54 61.76
J870 15.96 14 156.67 61.82
J68 7.91 13 155.72 61.84
J734 7.1 16 158.95 61.94
J824 35.41 14 156.97 61.95
J928 16.15 11 154.1 62
J818 46.26 13.73 156.85 62.01
J24 0 15 158.19 62.05
J20 15.37 15 158.23 62.06
J918 6.17 12 155.32 62.1

2015 Annual Average Demand Scenario
Junction Report



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J220 0.44 14 157.38 62.13
J988 0 14 157.39 62.13
J990 0 14 157.39 62.13
J816 15.14 13.39 156.85 62.16
J828 12.84 14 157.51 62.18
J92 72.83 14 157.56 62.2
J864 18.23 14 157.68 62.25
J888 15.67 9.65 153.35 62.26
J994 0 13.61 157.38 62.29
J108 1.29 14.42 158.22 62.31
J770 9.42 14 157.84 62.32
J1054 0 11 154.85 62.33
J868 12.52 14 157.85 62.33
J792 18.31 14 157.89 62.35
J962 0 14 157.91 62.36
J288 13.86 14 157.94 62.37
J292 3.39 14 157.94 62.37
J916 41.55 11.65 155.59 62.37
J244 0 13.41 157.38 62.38
J822 15.68 13 156.95 62.38
J1060 0 14 158 62.39
J826 12.91 13.03 157.01 62.39
J62 8.35 11.66 155.66 62.4
J296 6.71 14 158.02 62.41
J950 0.08 14 158.05 62.42
J880 19.32 9.35 153.44 62.43
J1052 0 10 154.12 62.45
J30 17.02 14 158.19 62.48
J682 0 8 152.33 62.54
J900 15.44 14 158.37 62.55
J278 0 13 157.38 62.56
J402 6.58 9 153.38 62.56
J738 18.18 13 157.37 62.56
J412 2.81 9 153.41 62.57
J500 8.61 9 153.46 62.59
J718 15.91 13.94 158.44 62.61
J1048 0.00 9 153.52 62.62
J44 0.08 14 158.55 62.63
J934 10.46 9 153.57 62.64
J1056 0.00 10 154.76 62.73
J920 17.51 10 154.78 62.73
J52 1.04 11 155.84 62.76
J812 21 12 156.84 62.76
J858 10.54 12 156.84 62.76
J722 11.36 13.53 158.45 62.79
J910 22.09 10.74 155.66 62.79
J946 12.62 10 154.99 62.82
J804 16.15 12 157.08 62.86
J390 8.92 8.39 153.77 62.99
J280 4.75 12 157.39 63
J954 0 12 157.39 63
J986 0 12 157.39 63
J964 0 12.35 157.79 63.02
J662 55.25 9.5 154.99 63.04
J36 13.54 10.2 155.79 63.09
J1050 0 8 153.72 63.14
J866 9.52 12 157.71 63.14
J896 9.45 9.27 155.14 63.21
J922 33.59 8.5 154.4 63.22
J602 0 8 154.11 63.31
J842 0 13 159.1 63.31
J144 0.58 11 157.39 63.43
J912 31.88 9 155.58 63.51
J66 25.45 9 155.59 63.52



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J688 6.21 11.5 158.16 63.55
J862 16.12 10.9 157.63 63.58
J914 7.44 9 155.72 63.58
J808 22.54 10 156.89 63.65
J860 13.21 10 156.93 63.66
J924 49.61 7 154.15 63.76
J10 1.87 11 158.28 63.82
J982 0 9.74 157.08 63.84
J740 1.04 10 157.37 63.86
J980 0 10 157.39 63.86
J802 9.05 10 157.62 63.96
J780 10.93 10 157.63 63.97
J704 1.41 10 158.35 64.28
J50 26.01 7 155.8 64.48
J268 0 9.5 158.35 64.5
J696 0 9.5 158.35 64.5
J800 10.43 8.98 157.98 64.56
J42 0 9 158.28 64.68
J714 3.33 9 158.32 64.7
J736 0 8 157.37 64.72
J136 0 8 157.39 64.73
J974 0 8 157.5 64.78
J712 0 8.5 158.32 64.92
J984 0 6.84 157.39 65.23
J750 1.68 4 154.99 65.42
J978 0 5 157.66 66.15



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P855 J842 J854 37.35 20 120 2,487.06 2.54 0.05 1.32
P255 J108 J1036 1,204.92 8 120 363.24 2.32 3.91 3.25
P1067 J1036 J1040 2,066.23 8 120 338.2 2.16 5.88 2.84
P1071 J1040 J1038 2,592.09 8 120 338.2 2.16 7.37 2.84
P625 J30 J56 736.23 12 120 664.10 1.88 1.01 1.38
P281 J92 J902 485.88 4 120 67.05 1.71 2.02 4.16
P803 J688 J828 257.8 6 120 149.06 1.69 0.65 2.53
P987 J950 J904 1,776.99 10 120 347.14 1.42 1.79 1.01
P929 J894 J390 1,364.47 8 120 220.1 1.4 1.75 1.28
P1069 J1038 J1042 696.24 8 120 202.36 1.29 0.77 1.1
P907 J872 J56 1,171.38 12 120 ‐455.9 1.29 0.8 0.69
P743 J734 J854 357.9 24 120 ‐1,775.30 1.26 0.1 0.29
P905 J870 J56 477.99 8 120 ‐196.67 1.26 0.5 1.04
P941 J904 J1034 3,432.11 10 120 305.79 1.25 2.73 0.8
P933 J898 J896 1,856.97 6 120 ‐108.19 1.23 2.6 1.4
P43 J52 J872 867.21 12 120 ‐429.28 1.22 0.53 0.61
P931 J896 J894 398.95 8 120 ‐188.91 1.21 0.39 0.97
P1019 J980 J982 541.74 12 120 410.62 1.16 0.31 0.57
P1095 J894 J982 2,754.13 12 120 ‐410.62 1.16 1.56 0.57
P465 J510 J522 585.53 8 120 ‐179.46 1.15 0.52 0.88
P953 J916 J870 1,215.97 8 120 ‐180.7 1.15 1.08 0.89
P261 J854 J108 2,146.32 16 120 711.75 1.14 0.83 0.39
P91 J92 J44 1,212.87 8 120 ‐173.03 1.1 1 0.82
P21 J24 J30 21.64 16 120 681.13 1.09 0.01 0.36
P645 J268 J714 93.13 16 120 665.45 1.06 0.03 0.34
P883 J510 J878 942.7 6 120 90.41 1.03 0.95 1
P41 J50 J52 72.58 12 120 ‐358.19 1.02 0.03 0.44
P981 J944 J898 221.21 6 120 ‐86.84 0.99 0.21 0.93
P661 J718 J722 17.96 16 120 ‐608.84 0.97 0.01 0.29
P637 J268 J696 7.13 16 120 ‐575.97 0.92 0 0.26
P673 J44 J734 1,527.00 16 120 ‐572.03 0.91 0.39 0.26
P379 J390 J428 1,067.12 6 120 79.25 0.9 0.84 0.79
P373 J412 J420 297.67 6 120 78.11 0.89 0.23 0.77
P799 J828 J824 698.4 6 120 78.06 0.89 0.53 0.76
P955 J918 J916 499.12 8 120 ‐139.15 0.89 0.27 0.55
P277 J92 J906 1,289.97 4 120 33.14 0.85 1.45 1.13
P657 J722 J734 3,555.33 24 120 ‐1,196.17 0.85 0.5 0.14
P957 J920 J918 1,067.97 8 120 ‐132.98 0.85 0.54 0.5
P51 J62 J66 60.89 4 120 32.82 0.84 0.07 1.11
P765 J20 J792 507.91 6 120 72.41 0.82 0.34 0.67
P781 J802 J804 800.54 6 120 72.62 0.82 0.54 0.67
P1077 J944 J1046 838.18 6 120 ‐71.28 0.81 0.54 0.65
P1079 J1046 J1048 998.79 6 120 ‐71.28 0.81 0.65 0.65
P1081 J1048 J1050 305.64 6 120 ‐71.28 0.81 0.2 0.65
P1083 J1050 J1052 615.33 6 120 ‐71.28 0.81 0.4 0.65
P1085 J1052 J1054 1,132.42 6 120 ‐71.28 0.81 0.73 0.65
P39 J662 J50 2,805.19 12 120 ‐285.58 0.81 0.81 0.29
P669 J522 J952 1,193.35 10 120 ‐198.09 0.81 0.43 0.36
P775 J800 J802 619.37 6 120 68.05 0.77 0.37 0.59
P397 J436 J420 762.04 6 120 ‐66.4 0.75 0.43 0.57
P959 J922 J920 969.94 8 120 ‐115.47 0.74 0.38 0.39
P771 J704 J800 958.55 8 120 114.73 0.73 0.37 0.38
P913 J878 J876 1,235.77 6 120 61.69 0.7 0.61 0.49
P607 J428 J940 769.49 6 120 58.66 0.67 0.35 0.45
P979 J942 J436 760.89 6 120 ‐59.4 0.67 0.35 0.46
P801 J826 J828 1,120.40 6 120 ‐58.16 0.66 0.5 0.44
P481 J390 J890 630.9 8 120 102.59 0.65 0.2 0.31
P935 J900 J44 1,401.10 16 120 ‐398.92 0.64 0.18 0.13
P651 J20 J718 1,713.18 16 120 ‐387.30 0.62 0.21 0.12
P1089 J1056 J662 1,352.62 12 120 ‐216.04 0.61 0.23 0.17
P17 J24 J10 723.62 16 120 ‐381.61 0.61 0.09 0.12
P37 J10 J900 707.05 16 120 ‐383.48 0.61 0.09 0.12

2015 Annual Average Demand Scenario
Pipe Report



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P445 J488 J942 679.76 6 120 ‐53.91 0.61 0.26 0.39
P925 J890 J412 616.15 8 120 95 0.61 0.17 0.27
P989 J952 J1056 1,247.23 12 120 ‐216.04 0.61 0.21 0.17
P1073 J1042 J760 1,490.48 8 120 93.52 0.6 0.39 0.26
P977 J940 J938 754.64 6 120 52.63 0.6 0.28 0.37
P791 J818 J824 384.84 6 120 ‐49.58 0.56 0.13 0.33
P1001 J964 J962 1,406.37 18 120 ‐435.62 0.55 0.12 0.09
P1011 J974 J978 1,770.87 18 120 ‐435.62 0.55 0.16 0.09
P1015 J978 J964 1,480.70 18 120 ‐435.62 0.55 0.13 0.09
P1017 J980 J974 1,319.38 18 120 ‐435.62 0.55 0.12 0.09
P105 J108 J950 1,726.29 16 120 347.23 0.55 0.18 0.1
P237 J292 J288 27.24 18 120 ‐439 0.55 0 0.09
P999 J962 J292 335.77 18 120 ‐435.62 0.55 0.03 0.09
P961 J924 J922 1,210.78 8 120 ‐81.88 0.52 0.25 0.21
P943 J906 J910 1,002.15 4 120 19.98 0.51 0.44 0.44
P455 J500 J510 767.28 8 120 ‐78.78 0.5 0.15 0.19
P19 J20 J24 459.26 16 120 299.52 0.48 0.04 0.08
P621 J714 J688 3,397.39 24 120 662.12 0.47 0.16 0.05
P1087 J1054 J896 1,828.73 8 120 ‐71.28 0.45 0.29 0.16
P267 J36 J52 302.75 8 120 ‐70.05 0.45 0.05 0.15
P939 J842 RES9006 1.00 48 120 ‐2,487.06 0.44 0 0.03
P221 J696 J722 2,686.05 24 120 ‐575.97 0.41 0.1 0.04
P903 J868 J800 732.22 6 120 ‐36.25 0.41 0.14 0.18
P899 J864 J792 1,250.51 6 120 ‐34.95 0.4 0.22 0.17
P911 J876 J874 751.77 6 120 34.64 0.39 0.13 0.17
P757 J770 J866 801.75 6 120 33.47 0.38 0.13 0.16
P969 J932 J488 1,773.44 6 120 ‐32.15 0.36 0.26 0.15
P985 J948 J688 2,403.23 24 120 ‐506.85 0.36 0.07 0.03
P249 J296 J948 2,771.23 24 120 ‐459.58 0.33 0.07 0.02
P653 J718 J704 2,356.56 16 120 205.63 0.33 0.09 0.04
P973 J936 J390 1,054.10 6 120 ‐29.34 0.33 0.13 0.12
P245 J288 J1060 2,334.83 24 120 ‐452.87 0.32 0.05 0.02
P245A J1060 J296 1,197.55 24 120 ‐452.87 0.32 0.03 0.02
P25 J36 J914 568.49 6 120 28.06 0.32 0.07 0.11
P29 J36 J912 1,776.49 6 120 28.45 0.32 0.21 0.12
P387 J428 J892 654.47 4 120 12.71 0.32 0.13 0.19
P777 J804 J860 1,342.76 6 120 27.87 0.32 0.15 0.11
P783 J808 J804 1,577.35 6 120 ‐28.61 0.32 0.19 0.12
P301 J340 J934 1,238.56 4 120 ‐12.31 0.31 0.22 0.18
P807 J822 J826 523.47 6 120 ‐26.90 0.31 0.06 0.11
P273 J68 J50 1,193.53 8 120 ‐46.6 0.3 0.09 0.07
P1075 J760 J1044 2,563.66 8 120 45.48 0.29 0.18 0.07
P915 J880 J500 233.27 8 120 ‐46.03 0.29 0.02 0.07
P357 J402 J412 332.55 6 120 ‐24.24 0.28 0.03 0.09
P447 J496 J500 263.4 6 120 ‐24.14 0.27 0.02 0.09
P769 J770 J868 157.17 6 120 ‐23.73 0.27 0.01 0.08
P901 J866 J780 912.76 6 120 23.95 0.27 0.08 0.09
P795 J816 J822 1,406.49 6 120 ‐22.63 0.26 0.11 0.08
P971 J934 J936 945.14 6 120 ‐22.77 0.26 0.07 0.08
P975 J938 J488 1,364.38 4 120 10.17 0.26 0.17 0.13
P785 J808 J812 792.95 6 120 20.73 0.24 0.05 0.07
P271 J68 J62 903.73 6 120 20.54 0.23 0.06 0.06
P919 J884 J496 779.02 6 120 ‐20.26 0.23 0.05 0.06
P927 J892 J436 598.2 4 120 8.93 0.23 0.06 0.1
P951 J914 J62 994.95 6 120 20.62 0.23 0.06 0.06
P753 J792 J770 986.19 6 120 19.16 0.22 0.06 0.06
P797 J824 J826 710.33 6 120 ‐18.35 0.21 0.04 0.05
P909 J874 J930 867.88 6 120 18.83 0.21 0.05 0.05
P945 J908 J68 914.89 6 120 ‐18.15 0.21 0.05 0.05
P963 J926 J924 1,469.50 8 120 ‐32.27 0.21 0.05 0.04
P923 J888 J402 703.71 6 120 ‐17.66 0.2 0.03 0.05
P897 J862 J864 1,043.35 6 120 ‐16.72 0.19 0.05 0.04
P895 J860 J808 1,028.11 6 120 14.66 0.17 0.04 0.03
P917 J882 J880 1,315.64 8 120 ‐26.71 0.17 0.03 0.03



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P595 J662 J946 206.15 6 120 14.3 0.16 0.01 0.03
P921 J886 J884 543.81 6 120 ‐13.89 0.16 0.02 0.03
P759 J780 J802 425.59 6 120 13.62 0.15 0.01 0.03
P1099 J1062 J760 3,902.73 12 120 ‐48.04 0.14 0.04 0.01
P585 J650 J886 1,054.12 6 120 ‐12.23 0.14 0.03 0.02
P649 J704 J268 318.06 16 120 89.49 0.14 0 0.01
P809 J824 J822 848.95 6 120 11.41 0.13 0.02 0.02
P531 J586 J928 1,171.40 8 120 15.97 0.1 0.01 0.01
P715 J522 J586 1,316.00 8 120 15.97 0.1 0.01 0.01
P937 J902 J66 2,551.19 4 120 ‐3.94 0.1 0.06 0.02
P949 J912 J66 712.34 4 120 ‐3.43 0.09 0.01 0.02
P893 J858 J816 510.04 6 120 ‐7.4 0.08 0 0.01
P485 J412 J882 180.52 8 120 ‐10.16 0.06 0 0
P1029 J994 J244 257.79 12 120 19.22 0.05 0 0
P195 J220 J278 2,626.00 12 120 19.22 0.05 0.01 0
P197 J278 J994 1,557.06 12 120 19.22 0.05 0 0
P679 J738 J740 489.39 12 120 ‐18.18 0.05 0 0
P947 J910 J908 1,654.99 4 120 ‐2.11 0.05 0.01 0.01
P787 J812 J858 736.39 6 120 3.14 0.04 0 0
P789 J812 J818 1,554.84 6 120 ‐3.41 0.04 0 0
P991 J954 J280 1,220.74 16 120 24.42 0.04 0 0
P1023 J986 J954 890.63 18 120 24.42 0.03 0 0
P1039 J1004 J1008 797.74 16 120 ‐19.67 0.03 0 0
P1043 J1008 J1014 1,128.33 16 120 ‐19.67 0.03 0 0
P1047 J1014 J280 272.16 16 120 ‐19.67 0.03 0 0
P157 J144 J986 1,305.37 18 120 24.42 0.03 0 0
P183 J220 J1004 1,057.17 16 120 ‐19.67 0.03 0 0
P201 J144 J980 1,063.76 18 120 ‐25 0.03 0 0
P587 J336 J650 456.76 6 120 ‐2.55 0.03 0 0
P677 J736 J244 2,947.41 16 120 ‐19.22 0.03 0 0
P681 J740 J736 969.74 16 120 ‐19.22 0.03 0 0
P325 J340 J888 967.88 6 120 ‐1.99 0.02 0 0
P983 J946 J750 1,547.44 6 120 1.68 0.02 0 0
P1065 J1034 J132 1,540.73 10 120 1.39 0.01 0 0
P763 J780 J862 710.16 6 120 ‐0.6 0.01 0 0
P967 J930 J932 717.97 6 120 1.26 0.01 0 0
P1021 J984 J144 284.05 18 120 0 0 0 0
P1025 J986 J988 2,596.50 8 120 0 0 0 0
P1027 J988 J990 2,420.07 8 120 0 0 0 0
P119 J136 J984 582.00 18 120 0 0 0 0
P303 J336 J340 189.56 6 120 0.37 0 0 0
P33 J10 J42 903.69 8 120 0 0 0 0
P537 J600 J602 245 8 120 0 0 0 0
P541 J600 J606 14.01 6 120 0 0 0 0
P543 J586 J600 659.76 8 120 0 0 0 0
P603 J682 J944 516.79 6 120 0.00 0 0 0
P647 J714 J712 78.54 16 120 0 0 0 0
P891 J818 J816 490.57 6 120 ‐0.09 0 0 0
P965 J928 J926 1,434.61 8 120 ‐0.19 0 0 0



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J750 460.55 4 89.68 37.13
J132 626.11 17 103.11 37.31
J944 240.34 13 99.43 37.45
J682 289 8 94.97 37.68
J738 1,247.64 13 101.77 38.47
J898 32.45 10 101.54 39.66
J1046 0 12 103.96 39.85
J740 1.58 10 103.94 40.7
J1034 462.69 13 107.74 41.05
J244 0 13.41 108.22 41.08
J994 0 13.61 109.37 41.49
J736 0 8 105 42.03
J1048 0 9 109.36 43.49
J1044 69.13 14 114.38 43.5
J760 0 14 114.77 43.66
J1062 73.02 12 114.68 44.49
J600 0 12 114.98 44.62
J606 0 12 114.98 44.62
J1050 0 8 111.01 44.63
J1038 206.48 14 117.28 44.75
J278 0 13 116.28 44.75
J586 0 15 118.27 44.75
J1042 165.44 12 115.62 44.9
J874 24.03 13 116.69 44.93
J1052 0 10 114.34 45.21
J932 50.79 12 116.61 45.33
J876 41.11 12 116.94 45.47
J942 8.33 12.7 117.84 45.56
J428 11.97 13.97 119.16 45.58
J436 24.22 13.34 118.61 45.61
J336 3.31 14.55 119.85 45.62
J930 26.71 11.1 116.61 45.72
J938 64.54 12 117.74 45.82
J602 458 8 113.76 45.83
J886 2.52 14 119.87 45.88
J940 9.17 12.46 118.37 45.89
J340 22.29 13.82 119.85 45.94
J878 43.66 12 118.18 46.01
J488 48.53 11 117.25 46.04
J892 5.75 12 118.8 46.28
J926 48.76 14 120.81 46.28
J650 14.72 13 119.85 46.3
J884 9.68 13.02 119.89 46.31
J420 17.8 12.15 119.51 46.52
J936 9.99 13.05 120.79 46.69
J496 5.9 12 119.96 46.78
J882 25.16 12 119.99 46.79
J510 15.6 12 120.15 46.86
J928 24.55 11 119.27 46.91
J890 11.54 12 120.53 47.02
J522 4.05 12 120.95 47.21
J1054 0 11 120.46 47.43
J888 23.81 9.65 119.85 47.75
J952 27.28 13 123.44 47.85
J880 29.37 9.35 119.99 47.94
J402 10 9 119.93 48.06
J412 4.27 9 119.99 48.09
J500 13.09 9 120 48.1
J946 19.19 10 121.35 48.25
J934 15.9 9 120.59 48.35
J390 13.56 8.39 121.14 48.85
J894 2.45 13 125.94 48.94

2015 Max Month Peak Hour Demand Scenario
Junction Report



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J1004 0 16 129.09 49
J896 14.36 9.27 122.89 49.23
J220 0.68 14 127.93 49.37
J1008 0.00 16 129.96 49.38
J1056 0 10 124.62 49.66
J924 75.41 7 123.19 50.34
J1014 0 15 131.2 50.35
J662 83.97 9.5 125.9 50.43
J922 51.06 8.5 126.38 51.08
J1040 0 15 133.3 51.26
J988 0 14 133.4 51.74
J990 0.00 14 133.4 51.74
J904 62.86 17 136.44 51.75
J280 7.22 12 131.5 51.78
J920 26.61 10 129.73 51.88
J908 24.39 15 135.84 52.36
J954 0 12 132.85 52.36
J986 0 12 133.4 52.6
J918 9.38 12 133.92 52.83
J68 12.02 13 135.83 53.22
J144 0.88 11 134.21 53.39
J982 0 9.74 133.41 53.59
J62 12.69 11.66 135.84 53.81
J916 63.16 11.65 135.96 53.86
J980 0 10 134.88 54.11
J52 1.59 11 136.1 54.2
J36 20.58 10.2 136.02 54.52
J872 40.45 14 139.85 54.53
J136 0 8 134.21 54.69
J912 48.45 9 135.7 54.9
J66 38.68 9 135.84 54.96
J914 11.31 9 135.92 55
J910 33.58 10.74 137.85 55.08
J984 0 6.84 134.21 55.19
J902 107.9 14 141.44 55.22
J906 20 14 142.14 55.52
J870 24.27 14 142.44 55.65
J50 39.53 7 135.83 55.82
J974 0 8 137.23 55.99
J1036 38.06 16 146.06 56.36
J56 17.54 15 145.24 56.43
J964 0 12.35 143.01 56.62
J948 71.85 18 149 56.76
J976 0 6 137.23 56.86
J962 0 14 145.52 56.99
J292 5.15 14 146.12 57.25
J288 21.07 14 146.16 57.27
J1060 0 14 147.21 57.72
J296 10.21 14 147.75 57.95
J824 53.83 14 148.05 58.09
J818 70.32 13.73 147.87 58.12
J816 23.01 13.39 147.87 58.27
J828 19.52 14 148.98 58.49
J822 23.84 13 148.02 58.5
J826 19.63 13.03 148.11 58.53
J978 0 5 140.38 58.66
J858 16.02 12 147.87 58.87
J812 31.91 12 147.89 58.88
J24 0 15 151.65 59.21
J864 27.71 14 150.68 59.22
J804 24.54 12 148.86 59.3
J20 23.36 15 151.95 59.34
J92 110.7 14 151.03 59.37
J770 14.31 14 151.1 59.41



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J868 19.03 14 151.14 59.42
J792 27.83 14 151.21 59.45
J30 25.88 14 151.6 59.62
J42 500 9 146.73 59.68
J808 34.25 10 148.2 59.88
J854 0.00 20.5 158.74 59.9
J860 20.09 10 148.36 59.95
J688 9.43 11.5 150.15 60.08
J866 14.48 12 150.77 60.13
J900 23.47 14 152.94 60.2
J950 0.12 14 152.93 60.2
J718 24.18 13.94 153.42 60.44
J862 24.51 10.9 150.56 60.51
J722 17.27 13.53 153.46 60.63
J108 1.96 14.42 154.56 60.72
J802 13.75 10 150.5 60.88
J780 16.61 10 150.55 60.9
J44 0.12 14 154.79 61
J10 2.85 11 152.04 61.11
J734 10.8 16 157.85 61.47
J704 2.15 10 152.51 61.75
J800 15.85 8.98 151.52 61.76
J268 0 9.5 152.44 61.94
J696 0 9.5 152.46 61.95
J714 5.07 9 152.06 61.99
J712 0 8.5 152.06 62.21
J842 0 13 159.1 63.31



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P855 J842 J854 37.35 20 120 7,329.32 7.49 0.36 9.77
P595 J662 J946 206.15 6 120 479.73 5.44 4.55 22.07
P983 J946 J750 1,547.44 6 120 460.55 5.23 31.67 20.46
P625 J30 J56 736.23 12 120 1,789.71 5.08 6.36 8.64
P987 J950 J904 1,776.99 10 120 1,151.66 4.7 16.49 9.28
P941 J904 J1034 3,432.11 10 120 1,088.80 4.45 28.71 8.36
P645 J268 J714 93.13 16 120 2,542.17 4.06 0.38 4.08
P743 J734 J854 357.90 24 120 ‐5,623.46 3.99 0.88 2.46
P281 J92 J902 485.88 4 120 155.43 3.97 9.58 19.73
P933 J898 J896 1,856.97 6 120 ‐337.36 3.83 21.35 11.5
P931 J896 J894 398.95 8 120 ‐576.15 3.68 3.04 7.63
P907 J872 J56 1,171.38 12 120 ‐1,273.15 3.61 5.39 4.6
P1029 J994 J244 257.79 12 120 1,249.22 3.54 1.14 4.44
P195 J220 J278 2,626.00 12 120 1,249.22 3.54 11.66 4.44
P197 J278 J994 1,557.06 12 120 1,249.22 3.54 6.91 4.44
P679 J738 J740 489.39 12 120 ‐1,247.64 3.54 2.17 4.43
P255 J108 J1036 1,204.92 8 120 552.12 3.52 8.5 7.05
P43 J52 J872 867.21 12 120 ‐1,232.70 3.5 3.76 4.33
P981 J944 J898 221.21 6 120 ‐304.91 3.46 2.11 9.53
P1067 J1036 J1040 2,066.23 8 120 514.06 3.28 12.76 6.18
P1071 J1040 J1038 2,592.09 8 120 514.06 3.28 16.01 6.18
P603 J682 J944 516.79 6 120 ‐289 3.28 4.46 8.63
P637 J268 J696 7.13 16 120 ‐2,027.74 3.24 0.02 2.68
P41 J50 J52 72.58 12 120 ‐1,139.50 3.23 0.27 3.74
P33 J10 J42 903.69 8 120 500.00 3.19 5.3 5.87
P905 J870 J56 477.99 8 120 ‐499.02 3.19 2.79 5.85
P39 J662 J50 2,805.19 12 120 ‐1,105.48 3.14 9.93 3.54
P953 J916 J870 1,215.97 8 120 ‐474.76 3.03 6.48 5.33
P537 J600 J602 245.00 8 120 458 2.92 1.22 4.99
P543 J586 J600 659.76 8 120 458.00 2.92 3.29 4.99
P661 J718 J722 17.96 16 120 ‐1,831.95 2.92 0.04 2.22
P21 J24 J30 21.64 16 120 1,815.59 2.9 0.05 2.18
P237 J292 J288 27.24 18 120 ‐2,220.80 2.8 0.05 1.79
P1001 J964 J962 1,406.37 18 120 ‐2,215.65 2.79 2.5 1.78
P1011 J974 J978 1,770.87 18 120 ‐2,215.65 2.79 3.15 1.78
P1015 J978 J964 1,480.70 18 120 ‐2,215.65 2.79 2.64 1.78
P1017 J980 J974 1,319.38 18 120 ‐2,215.65 2.79 2.35 1.78
P999 J962 J292 335.77 18 120 ‐2,215.65 2.79 0.6 1.78
P673 J44 J734 1,527.00 16 120 ‐1,735.69 2.77 3.07 2.01
P657 J722 J734 3,555.33 24 120 ‐3,876.97 2.75 4.39 1.24
P1019 J980 J982 541.74 12 120 957.65 2.72 1.47 2.71
P1095 J894 J982 2,754.13 12 120 ‐957.65 2.72 7.47 2.71
P261 J854 J108 2,146.32 16 120 1,705.87 2.72 4.18 1.95
P955 J918 J916 499.12 8 120 ‐411.59 2.63 2.04 4.09
P957 J920 J918 1,067.97 8 120 ‐402.22 2.57 4.19 3.92
P1065 J1034 J132 1,540.73 10 120 626.11 2.56 4.62 3
P1077 J944 J1046 838.18 6 120 ‐224.43 2.55 4.53 5.4
P1079 J1046 J1048 998.79 6 120 ‐224.43 2.55 5.4 5.4
P1081 J1048 J1050 305.64 6 120 ‐224.43 2.55 1.65 5.4
P1083 J1050 J1052 615.33 6 120 ‐224.43 2.55 3.33 5.4
P1085 J1052 J1054 1,132.42 6 120 ‐224.43 2.55 6.12 5.4
P929 J894 J390 1,364.47 8 120 379.06 2.42 4.79 3.51
P959 J922 J920 969.94 8 120 ‐375.61 2.4 3.35 3.45
P803 J688 J828 257.80 6 120 203.74 2.31 1.16 4.52
P91 J92 J44 1,212.87 8 120 ‐354.21 2.26 3.76 3.1
P277 J92 J906 1,289.97 4 120 88.08 2.25 8.89 6.89
P935 J900 J44 1,401.10 16 120 ‐1,381.37 2.2 1.85 1.32
P37 J10 J900 707.05 16 120 ‐1,357.89 2.17 0.9 1.28
P669 J522 J952 1,193.35 10 120 ‐514.49 2.1 2.49 2.09
P961 J924 J922 1,210.78 8 120 ‐324.54 2.07 3.19 2.64
P991 J954 J280 1,220.74 16 120 1,257.12 2.01 1.35 1.11
P1039 J1004 J1008 797.74 16 120 ‐1,249.90 1.99 0.87 1.09

2015 Max Month Peak Hour Demand Scenario
Pipe Report



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P1043 J1008 J1014 1,128.33 16 120 ‐1,249.90 1.99 1.23 1.09
P1047 J1014 J280 272.16 16 120 ‐1,249.90 1.99 0.3 1.09
P183 J220 J1004 1,057.17 16 120 ‐1,249.90 1.99 1.16 1.09
P677 J736 J244 2,947.41 16 120 ‐1,249.22 1.99 3.22 1.09
P681 J740 J736 969.74 16 120 ‐1,249.22 1.99 1.06 1.09
P1069 J1038 J1042 696.24 8 120 307.59 1.96 1.66 2.39
P105 J108 J950 1,726.29 16 120 1,151.78 1.84 1.62 0.94
P621 J714 J688 3,397.39 24 120 2,537.10 1.8 1.91 0.56
P715 J522 J586 1,316.00 8 120 282.18 1.8 2.68 2.03
P651 J20 J718 1,713.18 16 120 ‐1,095.02 1.75 1.47 0.86
P943 J906 J910 1,002.15 4 120 68.08 1.74 4.29 4.28
P985 J948 J688 2,403.23 24 120 ‐2,323.93 1.65 1.15 0.48
P249 J296 J948 2,771.23 24 120 ‐2,252.08 1.6 1.25 0.45
P201 J144 J980 1,063.76 18 120 ‐1,258.00 1.59 0.66 0.62
P245 J288 J1060 2,334.83 24 120 ‐2,241.87 1.59 1.05 0.45
P245A J1060 J296 1,197.55 24 120 ‐2,241.87 1.59 0.54 0.45
P963 J926 J924 1,469.50 8 120 ‐249.14 1.59 2.37 1.62
P1023 J986 J954 890.63 18 120 1,257.12 1.58 0.55 0.62
P157 J144 J986 1,305.37 18 120 1,257.12 1.58 0.81 0.62
P1089 J1056 J662 1,352.62 12 120 ‐541.77 1.54 1.28 0.94
P989 J952 J1056 1,247.23 12 120 ‐541.77 1.54 1.18 0.94
P19 J20 J24 459.26 16 120 960.54 1.53 0.31 0.67
P883 J510 J878 942.7 6 120 134.14 1.52 1.96 2.08
P781 J802 J804 800.54 6 120 133.22 1.51 1.65 2.06
P465 J510 J522 585.53 8 120 ‐228.26 1.46 0.8 1.37
P221 J696 J722 2,686.05 24 120 ‐2,027.74 1.44 1 0.37
P1087 J1054 J896 1,828.73 8 120 ‐224.43 1.43 2.43 1.33
P379 J390 J428 1,067.12 6 120 125.93 1.43 1.98 1.85
P17 J24 J10 723.62 16 120 ‐855.05 1.36 0.39 0.54
P775 J800 J802 619.37 6 120 117.76 1.34 1.01 1.64
P373 J412 J420 297.67 6 120 116.54 1.32 0.48 1.61
P939 J842 RES9006 1 48 120 ‐7,329.32 1.3 0 0.14
P965 J928 J926 1,434.61 8 120 ‐200.37 1.28 1.55 1.08
P765 J20 J792 507.91 6 120 111.11 1.26 0.75 1.47
P771 J704 J800 958.55 8 120 196.18 1.25 0.99 1.04
P481 J390 J890 630.90 8 120 189.76 1.21 0.62 0.98
P937 J902 J66 2,551.19 4 120 47.52 1.21 5.61 2.2
P799 J828 J824 698.4 6 120 105.43 1.2 0.93 1.33
P653 J718 J704 2,356.56 16 120 712.75 1.14 0.91 0.39
P925 J890 J412 616.15 8 120 178.21 1.14 0.53 0.87
P397 J436 J420 762.04 6 120 ‐98.74 1.12 0.9 1.18
P531 J586 J928 1,171.40 8 120 ‐175.82 1.12 0.99 0.85
P607 J428 J940 769.49 6 120 91.46 1.04 0.79 1.03
P979 J942 J436 760.89 6 120 ‐91.27 1.04 0.78 1.02
P913 J878 J876 1,235.77 6 120 90.48 1.03 1.24 1
P445 J488 J942 679.76 6 120 ‐82.94 0.94 0.58 0.86
P977 J940 J938 754.64 6 120 82.29 0.93 0.64 0.84
P1073 J1042 J760 1,490.48 8 120 142.15 0.91 0.85 0.57
P801 J826 J828 1,120.40 6 120 ‐78.79 0.89 0.87 0.78
P947 J910 J908 1,654.99 4 120 34.5 0.88 2.01 1.21
P649 J704 J268 318.06 16 120 514.43 0.82 0.07 0.21
P903 J868 J800 732.22 6 120 ‐62.57 0.71 0.37 0.51
P791 J818 J824 384.84 6 120 ‐60.07 0.68 0.18 0.47
P757 J770 J866 801.75 6 120 56.04 0.64 0.33 0.41
P783 J808 J804 1,577.35 6 120 ‐55.99 0.64 0.65 0.41
P899 J864 J792 1,250.51 6 120 ‐56.48 0.64 0.52 0.42
P785 J808 J812 792.95 6 120 54.34 0.62 0.31 0.39
P301 J340 J934 1,238.56 4 120 ‐23.93 0.61 0.74 0.6
P777 J804 J860 1,342.76 6 120 52.69 0.6 0.5 0.37
P969 J932 J488 1,773.44 6 120 ‐52.16 0.59 0.64 0.36
P267 J36 J52 302.75 8 120 ‐91.61 0.58 0.08 0.25
P387 J428 J892 654.47 4 120 22.50 0.57 0.36 0.55
P973 J936 J390 1,054.10 6 120 ‐49.82 0.57 0.35 0.33
P911 J876 J874 751.77 6 120 49.37 0.56 0.25 0.33



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P455 J500 J510 767.28 8 120 ‐78.53 0.5 0.15 0.19
P769 J770 J868 157.17 6 120 ‐43.54 0.49 0.04 0.26
P901 J866 J780 912.76 6 120 41.56 0.47 0.22 0.24
P971 J934 J936 945.14 6 120 ‐39.83 0.45 0.21 0.22
P975 J938 J488 1,364.38 4 120 17.75 0.45 0.48 0.35
P1075 J760 J1044 2,563.66 8 120 69.13 0.44 0.39 0.15
P357 J402 J412 332.55 6 120 ‐37.64 0.43 0.06 0.2
P927 J892 J436 598.20 4 120 16.75 0.43 0.19 0.32
P29 J36 J912 1,776.49 6 120 35.8 0.41 0.32 0.18
P25 J36 J914 568.49 6 120 35.22 0.4 0.1 0.18
P807 J822 J826 523.47 6 120 ‐35.33 0.4 0.09 0.18
P895 J860 J808 1,028.11 6 120 32.6 0.37 0.16 0.15
P447 J496 J500 263.40 6 120 ‐30.67 0.35 0.04 0.14
P759 J780 J802 425.59 6 120 29.21 0.33 0.05 0.12
P897 J862 J864 1,043.35 6 120 ‐28.77 0.33 0.13 0.12
P949 J912 J66 712.34 4 120 ‐12.65 0.32 0.13 0.19
P923 J888 J402 703.71 6 120 ‐27.64 0.31 0.08 0.11
P753 J792 J770 986.19 6 120 26.81 0.3 0.1 0.11
P795 J816 J822 1,406.49 6 120 ‐26.85 0.3 0.15 0.11
P909 J874 J930 867.88 6 120 25.34 0.29 0.08 0.1
P919 J884 J496 779.02 6 120 ‐24.77 0.28 0.07 0.09
P797 J824 J826 710.33 6 120 ‐23.84 0.27 0.06 0.08
P951 J914 J62 994.95 6 120 23.91 0.27 0.09 0.09
P915 J880 J500 233.27 8 120 ‐34.76 0.22 0.01 0.04
P1099 J1062 J760 3,902.73 12 120 ‐73.02 0.21 0.09 0.02
P809 J824 J822 848.95 6 120 15.37 0.17 0.03 0.04
P921 J886 J884 543.81 6 120 ‐15.09 0.17 0.02 0.04
P787 J812 J858 736.39 6 120 13.51 0.15 0.02 0.03
P585 J650 J886 1,054.12 6 120 ‐12.57 0.14 0.03 0.03
P485 J412 J882 180.52 8 120 19.77 0.13 0 0.01
P945 J908 J68 914.89 6 120 10.11 0.11 0.02 0.02
P51 J62 J66 60.89 4 120 3.81 0.1 0 0.02
P789 J812 J818 1,554.84 6 120 8.92 0.1 0.02 0.01
P271 J68 J62 903.73 6 120 ‐7.42 0.08 0.01 0.01
P303 J336 J340 189.56 6 120 ‐5.46 0.06 0 0.01
P763 J780 J862 710.16 6 120 ‐4.26 0.05 0 0
P273 J68 J50 1,193.53 8 120 5.51 0.04 0 0
P325 J340 J888 967.88 6 120 ‐3.82 0.04 0 0
P893 J858 J816 510.04 6 120 ‐2.51 0.03 0 0
P917 J882 J880 1,315.64 8 120 ‐5.39 0.03 0 0
P587 J336 J650 456.76 6 120 2.15 0.02 0 0
P891 J818 J816 490.57 6 120 ‐1.33 0.02 0 0
P967 J930 J932 717.97 6 120 ‐1.37 0.02 0 0
P1013 J974 J976 323.36 8 120 0 0 0 0
P1021 J984 J144 284.05 18 120 0.00 0 0 0
P1025 J986 J988 2,596.50 8 120 0.00 0 0 0
P1027 J988 J990 2,420.07 8 120 0 0 0 0
P119 J136 J984 582 18 120 0.00 0 0 0
P541 J600 J606 14.01 6 120 0 0 0 0
P647 J714 J712 78.54 16 120 0.00 0 0 0
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ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J1044 90.94 14 149.18 58.57
J760 0 14 149.82 58.85
J944 158.12 13 149.67 59.22
J336 2.18 14.55 151.35 59.27
J428 7.88 13.97 150.85 59.31
J132 1.39 17 154 59.36
J874 15.81 13 150 59.36
J948 1,193.10 18 155.03 59.37
J436 15.93 13.34 150.73 59.53
J886 1.66 14 151.42 59.54
J340 14.67 13.82 151.35 59.59
J586 0 15 152.57 59.61
J1062 96.96 12 149.67 59.65
J942 5.48 12.7 150.39 59.66
J932 33.41 12 149.93 59.77
J904 41.36 17 154.99 59.79
J940 6.03 12.46 150.52 59.82
J876 27.05 12 150.16 59.86
J1046 0.00 12 150.21 59.89
J938 42.46 12 150.26 59.91
J650 9.69 13 151.36 59.95
J1004 0 16 154.43 59.98
J1008 0 16 154.43 59.98
J884 6.37 13.02 151.45 59.98
J936 6.57 13.05 151.5 59.99
J854 0 20.5 158.96 60
J926 32.08 14 152.57 60.04
J892 3.78 12 150.76 60.13
J878 28.72 12 150.83 60.16
J930 17.58 11.1 149.94 60.16
J420 11.71 12.15 151.17 60.24
J488 31.93 11 150.15 60.29
J1042 217.68 12 151.25 60.34
J1014 0 15 154.43 60.41
J882 16.55 12 151.41 60.41
J890 7.59 12 151.49 60.44
J908 16.04 15 154.51 60.45
J496 3.88 12 151.53 60.46
J1036 50.08 16 155.66 60.51
J510 10.26 12 151.85 60.6
J894 1.61 13 152.86 60.6
J898 21.35 10 149.87 60.61
J1040 0.00 15 154.93 60.63
J1038 271.68 14 154.02 60.67
J952 17.95 13 153.11 60.71
J220 0.44 14 154.42 60.85
J988 0 14 154.43 60.85
J990 0 14 154.43 60.85
J902 70.99 14 154.47 60.87
J522 2.66 12 152.57 60.91
J600 0 12 152.57 60.91
J606 0 12 152.57 60.91
J824 35.41 14 154.73 60.98
J994 0 13.61 154.42 61.01
J962 0 14 154.87 61.04
J288 13.86 14 154.9 61.05
J292 3.39 14 154.9 61.05
J818 46.26 13.73 154.66 61.06
J1060 0 14 154.95 61.07
J296 6.71 14 154.97 61.08
J1034 608.8 13 154 61.09
J244 0 13.41 154.42 61.1

2020 Annual Average Demand Scenario
Junction Report



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J56 11.54 15 156.08 61.13
J828 12.84 14 155.12 61.15
J906 13.16 14 155.12 61.15
J1054 0 11 152.18 61.17
J872 26.61 14 155.22 61.19
J816 15.14 13.39 154.66 61.21
J738 18.18 13 154.41 61.27
J278 0 13 154.42 61.28
J1052 0 10 151.45 61.29
J68 7.91 13 154.55 61.33
J870 15.96 14 155.53 61.33
J928 16.15 11 152.57 61.34
J950 0.08 14 155.58 61.34
J682 0 8 149.67 61.38
J822 15.68 13 154.71 61.4
J888 15.67 9.65 151.35 61.4
J108 1.29 14.42 156.14 61.41
J826 12.91 13.03 154.75 61.41
J1048 0 9 150.85 61.47
J918 6.17 12 154.02 61.54
J24 0 15 157.17 61.6
J20 15.37 15 157.18 61.61
J880 19.32 9.35 151.53 61.61
J864 18.23 14 156.23 61.63
J402 6.58 9 151.38 61.69
J412 2.81 9 151.4 61.7
J770 9.42 14 156.4 61.7
J868 12.52 14 156.4 61.7
J280 4.75 12 154.43 61.71
J954 0 12 154.43 61.71
J964 0 12.35 154.77 61.71
J986 0 12 154.43 61.71
J934 10.46 9 151.45 61.72
J500 8.61 9 151.57 61.78
J792 18.31 14 156.58 61.78
J858 10.54 12 154.66 61.81
J812 21 12 154.68 61.82
J916 41.55 11.65 154.34 61.82
J734 7.1 16 158.7 61.83
J62 8.35 11.66 154.5 61.89
J92 72.83 14 156.87 61.91
J1050 0 8 151.05 61.98
J30 17.02 14 157.17 62.03
J390 8.92 8.39 151.6 62.05
J804 16.15 12 155.21 62.05
J896 9.45 9.27 152.47 62.05
J718 15.91 13.94 157.26 62.1
J1056 0 10 153.37 62.12
J920 17.51 10 153.41 62.14
J144 0.58 11 154.43 62.15
J900 15.44 14 157.57 62.21
J52 1.04 11 154.65 62.24
J946 12.62 10 153.65 62.25
J722 11.36 13.53 157.27 62.28
J910 22.09 10.74 154.52 62.3
J44 0.08 14 157.98 62.38
J688 6.21 11.5 155.62 62.45
J662 55.25 9.5 153.66 62.46
J866 9.52 12 156.23 62.49
J36 13.54 10.2 154.61 62.57
J740 1.04 10 154.41 62.57
J980 0 10 154.43 62.58
J982 0 9.74 154.17 62.58
J922 33.59 8.5 152.97 62.6



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J602 0 8 152.57 62.64
J808 22.54 10 154.86 62.77
J860 13.21 10 154.95 62.81
J862 16.12 10.9 156.12 62.93
J912 31.88 9 154.42 63.01
J66 25.45 9 154.45 63.02
J914 7.44 9 154.55 63.07
J924 49.61 7 152.66 63.12
J802 9.05 10 156.06 63.29
J780 10.93 10 156.11 63.31
J842 0 13 159.1 63.31
J10 1.87 11 157.37 63.42
J736 0 8 154.41 63.44
J136 0 8 154.43 63.45
J974 0 8 154.53 63.49
J704 1.41 10 156.81 63.61
J268 0 9.5 156.77 63.81
J696 0 9.5 156.78 63.82
J800 10.43 8.98 156.47 63.91
J714 3.33 9 156.58 63.95
J984 0 6.84 154.43 63.95
J50 26.01 7 154.61 63.96
J712 0 8.5 156.58 64.16
J42 0 9 157.37 64.29
J750 1.68 4 153.65 64.84
J978 0 5 154.66 64.85



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P855 J842 J854 37.35 20 120 4,301.39 4.39 0.14 3.64
P645 J268 J714 93.13 16 120 1,754.57 2.8 0.19 2.05
P1069 J1038 J1042 696.24 8 120 405.58 2.59 2.77 3.98
P261 J854 J108 2,146.32 16 120 1,380.25 2.2 2.82 1.31
P637 J268 J696 7.13 16 120 ‐1,376.68 2.2 0.01 1.31
P743 J734 J854 357.9 24 120 ‐2,921.13 2.07 0.26 0.73
P625 J30 J56 736.23 12 120 690.23 1.96 1.09 1.48
P281 J92 J902 485.88 4 120 73.56 1.88 2.4 4.94
P657 J722 J734 3,555.33 24 120 ‐2,119.03 1.5 1.44 0.4
P803 J688 J828 257.8 6 120 128.52 1.46 0.5 1.92
P465 J510 J522 585.53 8 120 ‐215.62 1.38 0.72 1.24
P907 J872 J56 1,171.38 12 120 ‐472.14 1.34 0.86 0.73
P905 J870 J56 477.99 8 120 ‐206.55 1.32 0.55 1.14
P673 J44 J734 1,527.00 16 120 ‐795 1.27 0.72 0.47
P43 J52 J872 867.21 12 120 ‐445.53 1.26 0.57 0.66
P621 J714 J688 3,397.39 24 120 1,751.24 1.24 0.96 0.28
P933 J898 J896 1,856.97 6 120 ‐108.19 1.23 2.6 1.4
P953 J916 J870 1,215.97 8 120 ‐190.58 1.22 1.2 0.98
P931 J896 J894 398.95 8 120 ‐188.91 1.21 0.39 0.97
P1073 J1042 J760 1,490.48 8 120 187.9 1.2 1.43 0.96
P661 J718 J722 17.96 16 120 ‐730.98 1.17 0.01 0.41
P91 J92 J44 1,212.87 8 120 ‐183.06 1.17 1.11 0.91
P929 J894 J390 1,364.47 8 120 183.93 1.17 1.26 0.92
P255 J108 J1036 1,204.92 16 120 727.34 1.16 0.48 0.4
P985 J948 J688 2,403.23 24 120 ‐1,616.52 1.15 0.59 0.24
P21 J24 J30 21.64 16 120 707.25 1.13 0.01 0.38
P765 J20 J792 507.91 6 120 98.97 1.12 0.6 1.19
P1067 J1036 J1040 2,066.23 16 120 677.26 1.08 0.73 0.35
P1071 J1040 J1038 2,592.09 16 120 677.26 1.08 0.91 0.35
P41 J50 J52 72.58 12 120 ‐378.6 1.07 0.04 0.49
P883 J510 J878 942.7 6 120 93.93 1.07 1.02 1.08
P1019 J980 J982 541.74 12 120 374.46 1.06 0.26 0.48
P1095 J894 J982 2,754.13 12 120 ‐374.46 1.06 1.31 0.48
P781 J802 J804 800.54 6 120 93.17 1.06 0.85 1.06
P105 J108 J950 1,726.29 16 120 651.63 1.04 0.57 0.33
P987 J950 J904 1,776.99 16 120 651.54 1.04 0.58 0.33
P981 J944 J898 221.21 6 120 ‐86.84 0.99 0.21 0.93
P221 J696 J722 2,686.05 24 120 ‐1,376.68 0.98 0.49 0.18
P935 J900 J44 1,401.10 16 120 ‐611.86 0.98 0.41 0.29
P941 J904 J1034 3,432.11 16 120 610.19 0.97 1 0.29
P17 J24 J10 723.62 16 120 ‐594.55 0.95 0.2 0.28
P37 J10 J900 707.05 16 120 ‐596.42 0.95 0.2 0.28
P955 J918 J916 499.12 8 120 ‐149.03 0.95 0.31 0.62
P277 J92 J906 1,289.97 4 120 36.67 0.94 1.75 1.36
P669 J522 J952 1,193.35 10 120 ‐224.37 0.92 0.54 0.45
P957 J920 J918 1,067.97 8 120 ‐142.86 0.91 0.62 0.58
P373 J412 J420 297.67 6 120 78.96 0.9 0.23 0.78
P39 J662 J50 2,805.19 12 120 ‐311.86 0.88 0.95 0.34
P379 J390 J428 1,067.12 6 120 74.88 0.85 0.76 0.71
P775 J800 J802 619.37 6 120 72.84 0.83 0.42 0.67
P1077 J944 J1046 838.18 6 120 ‐71.28 0.81 0.54 0.65
P1079 J1046 J1048 998.79 6 120 ‐71.28 0.81 0.65 0.65
P1081 J1048 J1050 305.64 6 120 ‐71.28 0.81 0.2 0.65
P1083 J1050 J1052 615.33 6 120 ‐71.28 0.81 0.4 0.65
P1085 J1052 J1054 1,132.42 6 120 ‐71.28 0.81 0.73 0.65
P959 J922 J920 969.94 8 120 ‐125.35 0.8 0.44 0.45
P653 J718 J704 2,356.56 16 120 488.03 0.78 0.45 0.19
P397 J436 J420 762.04 6 120 ‐67.24 0.76 0.44 0.58
P939 J842 RES9006 1.00 48 120 ‐4,301.39 0.76 0 0.06
P799 J828 J824 698.4 6 120 66.16 0.75 0.39 0.56
P913 J878 J876 1,235.77 6 120 65.21 0.74 0.68 0.55
P51 J62 J66 60.89 4 120 28.15 0.72 0.05 0.83

2020 Annual Average Demand Scenario
Pipe Report



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P455 J500 J510 767.28 8 120 ‐111.43 0.71 0.28 0.36
P1089 J1056 J662 1,352.62 12 120 ‐242.32 0.69 0.29 0.21
P771 J704 J800 958.55 8 120 108.72 0.69 0.33 0.35
P989 J952 J1056 1,247.23 12 120 ‐242.32 0.69 0.27 0.21
P979 J942 J436 760.89 6 120 ‐57.84 0.66 0.33 0.44
P607 J428 J940 769.49 6 120 56.7 0.64 0.33 0.42
P649 J704 J268 318.06 16 120 377.89 0.6 0.04 0.12
P943 J906 J910 1,002.15 4 120 23.51 0.6 0.6 0.6
P445 J488 J942 679.76 6 120 ‐52.36 0.59 0.25 0.36
P961 J924 J922 1,210.78 8 120 ‐91.76 0.59 0.31 0.25
P1075 J760 J1044 2,563.66 8 120 90.94 0.58 0.64 0.25
P977 J940 J938 754.64 6 120 50.67 0.57 0.26 0.34
P801 J826 J828 1,120.40 6 120 ‐49.51 0.56 0.37 0.33
P237 J292 J288 27.24 18 120 ‐402.84 0.51 0 0.08
P899 J864 J792 1,250.51 6 120 ‐44.92 0.51 0.34 0.27
P1001 J964 J962 1,406.37 18 120 ‐399.45 0.5 0.1 0.07
P1011 J974 J978 1,770.87 18 120 ‐399.45 0.5 0.13 0.07
P1015 J978 J964 1,480.70 18 120 ‐399.45 0.5 0.11 0.07
P1017 J980 J974 1,319.38 18 120 ‐399.45 0.5 0.1 0.07
P999 J962 J292 335.77 18 120 ‐399.45 0.5 0.03 0.07
P481 J390 J890 630.9 8 120 75.06 0.48 0.11 0.18
P785 J808 J812 792.95 6 120 41.28 0.47 0.19 0.23
P915 J880 J500 233.27 8 120 ‐72.18 0.46 0.04 0.16
P1087 J1054 J896 1,828.73 8 120 ‐71.28 0.45 0.29 0.16
P757 J770 J866 801.75 6 120 39.27 0.45 0.17 0.21
P783 J808 J804 1,577.35 6 120 ‐39.87 0.45 0.35 0.22
P911 J876 J874 751.77 6 120 38.16 0.43 0.15 0.2
P925 J890 J412 616.15 8 120 67.46 0.43 0.09 0.14
P267 J36 J52 302.75 8 120 ‐65.89 0.42 0.04 0.14
P777 J804 J860 1,342.76 6 120 37.15 0.42 0.26 0.19
P753 J792 J770 986.19 6 120 35.75 0.41 0.18 0.18
P791 J818 J824 384.84 6 120 ‐35.84 0.41 0.07 0.18
P651 J20 J718 1,713.18 16 120 ‐227.04 0.36 0.08 0.05
P447 J496 J500 263.4 6 120 ‐30.64 0.35 0.04 0.14
P901 J866 J780 912.76 6 120 29.75 0.34 0.12 0.13
P917 J882 J880 1,315.64 8 120 ‐52.85 0.34 0.12 0.09
P759 J780 J802 425.59 6 120 29.38 0.33 0.05 0.13
P969 J932 J488 1,773.44 6 120 ‐28.64 0.32 0.21 0.12
P245 J288 J1060 2,334.83 24 120 ‐416.71 0.3 0.05 0.02
P245A J1060 J296 1,197.55 24 120 ‐416.71 0.3 0.02 0.02
P249 J296 J948 2,771.23 24 120 ‐423.42 0.3 0.06 0.02
P29 J36 J912 1,776.49 6 120 26.6 0.3 0.18 0.1
P897 J862 J864 1,043.35 6 120 ‐26.69 0.3 0.11 0.1
P919 J884 J496 779.02 6 120 ‐26.76 0.3 0.08 0.11
P25 J36 J914 568.49 6 120 25.74 0.29 0.06 0.1
P903 J868 J800 732.22 6 120 ‐25.46 0.29 0.07 0.1
P1099 J1062 J760 3,902.73 12 120 ‐96.96 0.28 0.15 0.04
P973 J936 J390 1,054.10 6 120 ‐25.08 0.28 0.1 0.09
P895 J860 J808 1,028.11 6 120 23.94 0.27 0.09 0.09
P963 J926 J924 1,469.50 8 120 ‐42.15 0.27 0.09 0.06
P273 J68 J50 1,193.53 8 120 ‐40.72 0.26 0.07 0.06
P387 J428 J892 654.47 4 120 10.31 0.26 0.08 0.13
P357 J402 J412 332.55 6 120 ‐22 0.25 0.02 0.07
P807 J822 J826 523.47 6 120 ‐21.91 0.25 0.04 0.07
P909 J874 J930 867.88 6 120 22.35 0.25 0.07 0.08
P485 J412 J882 180.52 8 120 ‐36.3 0.23 0.01 0.05
P921 J886 J884 543.81 6 120 ‐20.39 0.23 0.03 0.06
P271 J68 J62 903.73 6 120 18.19 0.21 0.05 0.05
P301 J340 J934 1,238.56 4 120 ‐8.04 0.21 0.1 0.08
P585 J650 J886 1,054.12 6 120 ‐18.73 0.21 0.06 0.05
P951 J914 J62 994.95 6 120 18.31 0.21 0.05 0.05
P971 J934 J936 945.14 6 120 ‐18.5 0.21 0.05 0.05
P975 J938 J488 1,364.38 4 120 8.21 0.21 0.12 0.08
P19 J20 J24 459.26 16 120 112.71 0.18 0.01 0.01



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P795 J816 J822 1,406.49 6 120 ‐15.82 0.18 0.06 0.04
P923 J888 J402 703.71 6 120 ‐15.43 0.18 0.03 0.04
P797 J824 J826 710.33 6 120 ‐14.69 0.17 0.02 0.03
P927 J892 J436 598.2 4 120 6.53 0.17 0.03 0.06
P945 J908 J68 914.89 6 120 ‐14.62 0.17 0.03 0.03
P595 J662 J946 206.15 6 120 14.3 0.16 0.01 0.03
P769 J770 J868 157.17 6 120 ‐12.94 0.15 0 0.03
P787 J812 J858 736.39 6 120 12.05 0.14 0.02 0.02
P949 J912 J66 712.34 4 120 ‐5.27 0.13 0.03 0.04
P763 J780 J862 710.16 6 120 ‐10.56 0.12 0.01 0.02
P809 J824 J822 848.95 6 120 9.60 0.11 0.01 0.02
P587 J336 J650 456.76 6 120 ‐9.04 0.1 0.01 0.01
P789 J812 J818 1,554.84 6 120 8.23 0.09 0.02 0.01
P303 J336 J340 189.56 6 120 6.86 0.08 0 0.01
P937 J902 J66 2,551.19 4 120 2.57 0.07 0.03 0.01
P965 J928 J926 1,434.61 8 120 ‐10.07 0.06 0.01 0
P1029 J994 J244 257.79 12 120 19.22 0.05 0 0
P195 J220 J278 2,626.00 12 120 19.22 0.05 0.01 0
P197 J278 J994 1,557.06 12 120 19.22 0.05 0 0
P679 J738 J740 489.39 12 120 ‐18.18 0.05 0 0
P967 J930 J932 717.97 6 120 4.78 0.05 0 0
P531 J586 J928 1,171.40 8 120 6.09 0.04 0 0
P715 J522 J586 1,316.00 8 120 6.09 0.04 0 0
P947 J910 J908 1,654.99 4 120 1.42 0.04 0.01 0
P991 J954 J280 1,220.74 16 120 24.42 0.04 0 0
P1023 J986 J954 890.63 18 120 24.42 0.03 0 0
P1039 J1004 J1008 797.74 16 120 ‐19.67 0.03 0 0
P1043 J1008 J1014 1,128.33 16 120 ‐19.67 0.03 0 0
P1047 J1014 J280 272.16 16 120 ‐19.67 0.03 0 0
P157 J144 J986 1,305.37 18 120 24.42 0.03 0 0
P183 J220 J1004 1,057.17 16 120 ‐19.67 0.03 0 0
P201 J144 J980 1,063.76 18 120 ‐25 0.03 0 0
P677 J736 J244 2,947.41 16 120 ‐19.22 0.03 0 0
P681 J740 J736 969.74 16 120 ‐19.22 0.03 0 0
P891 J818 J816 490.57 6 120 ‐2.19 0.02 0 0
P893 J858 J816 510.04 6 120 1.51 0.02 0 0
P983 J946 J750 1,547.44 6 120 1.68 0.02 0 0
P1065 J1034 J132 1,540.73 10 120 1.39 0.01 0 0
P1021 J984 J144 284.05 18 120 0 0 0 0
P1025 J986 J988 2,596.50 8 120 0 0 0 0
P1027 J988 J990 2,420.07 8 120 0 0 0 0
P119 J136 J984 582.00 18 120 0 0 0 0
P325 J340 J888 967.88 6 120 0.24 0 0 0
P33 J10 J42 903.69 8 120 0 0 0 0
P537 J600 J602 245 8 120 0 0 0 0
P541 J600 J606 14.01 6 120 0 0 0 0
P543 J586 J600 659.76 8 120 0 0 0 0
P603 J682 J944 516.79 6 120 0.00 0 0 0
P647 J714 J712 78.54 16 120 0 0 0 0



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J750 460.55 4 89.64 37.11
J944 240.34 13 99.44 37.45
J682 289 8 94.98 37.69
J738 1,247.64 13 101.79 38.47
J898 32.45 10 101.55 39.67
J1046 0 12 103.97 39.85
J740 1.58 10 103.96 40.71
J244 0 13.41 108.24 41.09
J994 0 13.61 109.39 41.5
J736 0 8 105.02 42.04
J1048 0 9 109.37 43.49
J600 0 12 114.95 44.61
J606 0 12 114.95 44.61
J1050 0 8 111.02 44.64
J586 0 15 118.25 44.74
J278 0 13 116.3 44.76
J874 24.03 13 116.68 44.92
J1052 0 10 114.34 45.21
J932 50.79 12 116.59 45.32
J876 41.11 12 116.92 45.46
J942 8.33 12.7 117.82 45.55
J428 11.97 13.97 119.15 45.57
J436 24.22 13.34 118.6 45.61
J336 3.31 14.55 119.83 45.62
J930 26.71 11.1 116.59 45.71
J602 458 8 113.73 45.81
J938 64.54 12 117.72 45.81
J886 2.52 14 119.86 45.87
J940 9.17 12.46 118.36 45.89
J340 22.29 13.82 119.83 45.93
J878 43.66 12 118.16 46
J488 48.53 11 117.24 46.03
J892 5.75 12 118.79 46.27
J926 48.76 14 120.78 46.27
J650 14.72 13 119.83 46.29
J884 9.68 13.02 119.88 46.3
J420 17.8 12.15 119.5 46.52
J936 9.99 13.05 120.78 46.68
J496 5.9 12 119.95 46.77
J882 25.16 12 119.97 46.78
J510 15.6 12 120.13 46.85
J928 24.55 11 119.24 46.9
J890 11.54 12 120.51 47.02
J522 4.05 12 120.92 47.2
J1054 0 11 120.47 47.43
J888 23.81 9.65 119.83 47.74
J952 27.28 13 123.41 47.84
J880 29.37 9.35 119.97 47.93
J402 10 9 119.91 48.06
J412 4.27 9 119.97 48.09
J500 13.09 9 119.98 48.09
J946 19.19 10 121.31 48.23
J934 15.9 9 120.58 48.35
J390 13.56 8.39 121.13 48.85
J894 2.45 13 125.94 48.94
J1004 0 16 129.11 49.01
J896 14.36 9.27 122.9 49.24
J220 0.68 14 127.95 49.38
J1008 0.00 16 129.98 49.39
J1056 0 10 124.59 49.65
J132 626.11 17 132.32 49.97
J924 75.41 7 123.15 50.33

2020 Max Month Peak Hour Demand Scenario
Junction Report



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J1014 0 15 131.22 50.36
J662 83.97 9.5 125.86 50.42
J922 51.06 8.5 126.34 51.06
J988 0 14 133.42 51.75
J990 0 14 133.42 51.75
J280 7.22 12 131.52 51.79
J1044 138.22 14 133.59 51.82
J920 26.61 10 129.69 51.86
J908 24.39 15 135.8 52.34
J954 0 12 132.87 52.37
J760 0 14 134.98 52.42
J986 0 12 133.42 52.61
J918 9.38 12 133.87 52.81
J1062 147.38 12 134.65 53.14
J68 12.02 13 135.78 53.2
J144 0.88 11 134.24 53.4
J982 0 9.74 133.43 53.59
J1034 925.38 13 136.95 53.71
J62 12.69 11.66 135.79 53.79
J916 63.16 11.65 135.91 53.84
J980 0 10 134.9 54.12
J52 1.59 11 136.05 54.18
J904 62.86 17 142.55 54.4
J36 20.58 10.2 135.97 54.5
J872 40.45 14 139.8 54.51
J1042 330.87 12 138.08 54.63
J136 0 8 134.24 54.7
J912 48.45 9 135.65 54.88
J66 38.68 9 135.79 54.94
J914 11.31 9 135.88 54.98
J910 33.58 10.74 137.8 55.05
J902 107.9 14 141.38 55.19
J984 0 6.84 134.24 55.2
J906 20 14 142.08 55.5
J870 24.27 14 142.39 55.63
J50 39.53 7 135.78 55.8
J974 0 8 137.25 56
J1038 412.95 14 144.1 56.37
J56 17.54 15 145.19 56.41
J964 0 12.35 143.04 56.63
J948 47.27 18 149.03 56.77
J1040 0 15 146.08 56.8
J962 0 14 145.54 57
J1036 76.12 16 147.66 57.05
J950 0.08 14 145.68 57.06
J292 5.15 14 146.14 57.26
J288 21.07 14 146.19 57.28
J1060 0 14 147.24 57.73
J296 10.21 14 147.78 57.96
J824 53.83 14 148.05 58.08
J818 70.32 13.73 147.87 58.12
J108 1.96 14.42 148.71 58.19
J816 23.01 13.39 147.87 58.27
J828 19.52 14 148.99 58.49
J822 23.84 13 148.02 58.5
J826 19.63 13.03 148.11 58.53
J978 0 5 140.4 58.67
J858 16.02 12 147.86 58.87
J812 31.91 12 147.89 58.88
J24 0 15 151.59 59.18
J864 27.71 14 150.64 59.21
J804 24.54 12 148.83 59.29
J20 23.36 15 151.9 59.32
J92 110.7 14 150.95 59.34



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J770 14.31 14 151.06 59.39
J868 19.03 14 151.11 59.41
J792 27.83 14 151.16 59.43
J30 25.88 14 151.54 59.6
J42 500 9 146.68 59.65
J854 0 20.5 158.64 59.86
J808 34.25 10 148.19 59.88
J860 20.09 10 148.34 59.94
J688 9.43 11.5 150.16 60.08
J866 14.48 12 150.73 60.11
J900 23.47 14 152.88 60.17
J718 24.18 13.94 153.37 60.42
J862 24.51 10.9 150.52 60.5
J722 17.27 13.53 153.41 60.61
J802 13.75 10 150.47 60.86
J780 16.61 10 150.52 60.89
J44 0.12 14 154.71 60.97
J10 2.85 11 151.98 61.09
J734 10.8 16 157.76 61.43
J704 2.15 10 152.48 61.74
J800 15.85 8.98 151.48 61.74
J268 0 9.5 152.41 61.92
J696 0 9.5 152.43 61.93
J714 5.07 9 152.04 61.98
J712 0 8.5 152.04 62.2
J842 0 13 159.1 63.31



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P855 J842 J854 37.35 20 120 8,320.82 8.5 0.46 12.35
P595 J662 J946 206.15 6 120 479.73 5.44 4.55 22.07
P983 J946 J750 1,547.44 6 120 460.55 5.23 31.67 20.46
P625 J30 J56 736.23 12 120 1,789.10 5.08 6.36 8.63
P261 J854 J108 2,146.32 16 120 2,721.94 4.34 9.93 4.62
P645 J268 J714 93.13 16 120 2,518.93 4.02 0.37 4.01
P281 J92 J902 485.88 4 120 155.35 3.97 9.58 19.71
P743 J734 J854 357.9 24 120 ‐5,598.88 3.97 0.87 2.44
P1069 J1038 J1042 696.24 8 120 616.47 3.93 6.02 8.65
P933 J898 J896 1,856.97 6 120 ‐337.36 3.83 21.35 11.5
P931 J896 J894 398.95 8 120 ‐576.15 3.68 3.04 7.63
P907 J872 J56 1,171.38 12 120 ‐1,272.71 3.61 5.38 4.59
P1029 J994 J244 257.79 12 120 1,249.22 3.54 1.14 4.44
P195 J220 J278 2,626.00 12 120 1,249.22 3.54 11.66 4.44
P197 J278 J994 1,557.06 12 120 1,249.22 3.54 6.91 4.44
P679 J738 J740 489.39 12 120 ‐1,247.64 3.54 2.17 4.43
P43 J52 J872 867.21 12 120 ‐1,232.25 3.5 3.75 4.33
P981 J944 J898 221.21 6 120 ‐304.91 3.46 2.11 9.53
P603 J682 J944 516.79 6 120 ‐289.00 3.28 4.46 8.63
P41 J50 J52 72.58 12 120 ‐1,139.05 3.23 0.27 3.74
P637 J268 J696 7.13 16 120 ‐2,010.74 3.21 0.02 2.64
P33 J10 J42 903.69 8 120 500.00 3.19 5.3 5.87
P905 J870 J56 477.99 8 120 ‐498.86 3.18 2.79 5.84
P39 J662 J50 2,805.19 12 120 ‐1,104.89 3.13 9.92 3.54
P953 J916 J870 1,215.97 8 120 ‐474.59 3.03 6.48 5.33
P537 J600 J602 245 8 120 458 2.92 1.22 4.99
P543 J586 J600 659.76 8 120 458 2.92 3.29 4.99
P661 J718 J722 17.96 16 120 ‐1,828.73 2.92 0.04 2.21
P21 J24 J30 21.64 16 120 1,814.98 2.9 0.05 2.18
P237 J292 J288 27.24 18 120 ‐2,221.56 2.8 0.05 1.79
P1001 J964 J962 1,406.37 18 120 ‐2,216.41 2.79 2.5 1.78
P1011 J974 J978 1,770.87 18 120 ‐2,216.41 2.79 3.15 1.78
P1015 J978 J964 1,480.70 18 120 ‐2,216.41 2.79 2.64 1.78
P1017 J980 J974 1,319.38 18 120 ‐2,216.41 2.79 2.35 1.78
P999 J962 J292 335.77 18 120 ‐2,216.41 2.79 0.6 1.78
P673 J44 J734 1,527.00 16 120 ‐1,731.33 2.76 3.06 2
P657 J722 J734 3,555.33 24 120 ‐3,856.75 2.74 4.35 1.22
P1019 J980 J982 541.74 12 120 958.41 2.72 1.47 2.72
P1095 J894 J982 2,754.13 12 120 ‐958.41 2.72 7.48 2.72
P955 J918 J916 499.12 8 120 ‐411.43 2.63 2.04 4.09
P105 J108 J950 1,726.29 16 120 1,614.43 2.58 3.03 1.76
P987 J950 J904 1,776.99 16 120 1,614.35 2.58 3.12 1.76
P957 J920 J918 1,067.97 8 120 ‐402.05 2.57 4.19 3.92
P1065 J1034 J132 1,540.73 10 120 626.11 2.56 4.62 3
P1077 J944 J1046 838.18 6 120 ‐224.43 2.55 4.53 5.4
P1079 J1046 J1048 998.79 6 120 ‐224.43 2.55 5.4 5.4
P1081 J1048 J1050 305.64 6 120 ‐224.43 2.55 1.65 5.4
P1083 J1050 J1052 615.33 6 120 ‐224.43 2.55 3.33 5.4
P1085 J1052 J1054 1,132.42 6 120 ‐224.43 2.55 6.12 5.4
P941 J904 J1034 3,432.11 16 120 1,551.48 2.48 5.6 1.63
P929 J894 J390 1,364.47 8 120 379.82 2.42 4.81 3.53
P959 J922 J920 969.94 8 120 ‐375.44 2.4 3.35 3.45
P803 J688 J828 257.8 6 120 204.33 2.32 1.17 4.54
P91 J92 J44 1,212.87 8 120 ‐354.06 2.26 3.76 3.1
P277 J92 J906 1,289.97 4 120 88.01 2.25 8.88 6.88
P935 J900 J44 1,401.10 16 120 ‐1,377.15 2.2 1.83 1.31
P37 J10 J900 707.05 16 120 ‐1,353.68 2.16 0.9 1.27
P669 J522 J952 1,193.35 10 120 ‐513.90 2.1 2.48 2.08
P961 J924 J922 1,210.78 8 120 ‐324.38 2.07 3.19 2.63
P991 J954 J280 1,220.74 16 120 1,257.12 2.01 1.35 1.11
P1039 J1004 J1008 797.74 16 120 ‐1,249.90 1.99 0.87 1.09
P1043 J1008 J1014 1,128.33 16 120 ‐1,249.90 1.99 1.23 1.09

2020 Max Month Peak Hour Demand Scenario
Pipe Report



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P1047 J1014 J280 272.16 16 120 ‐1,249.90 1.99 0.3 1.09
P183 J220 J1004 1,057.17 16 120 ‐1,249.90 1.99 1.16 1.09
P677 J736 J244 2,947.41 16 120 ‐1,249.22 1.99 3.22 1.09
P681 J740 J736 969.74 16 120 ‐1,249.22 1.99 1.06 1.09
P1073 J1042 J760 1,490.48 8 120 285.6 1.82 3.1 2.08
P715 J522 J586 1,316.00 8 120 282.35 1.8 2.68 2.04
P621 J714 J688 3,397.39 24 120 2,513.86 1.78 1.88 0.55
P255 J108 J1036 1,204.92 16 120 1,105.55 1.76 1.05 0.87
P651 J20 J718 1,713.18 16 120 ‐1,097.78 1.75 1.47 0.86
P943 J906 J910 1,002.15 4 120 68.01 1.74 4.28 4.27
P1067 J1036 J1040 2,066.23 16 120 1,029.43 1.64 1.58 0.76
P1071 J1040 J1038 2,592.09 16 120 1,029.43 1.64 1.98 0.76
P985 J948 J688 2,403.23 24 120 ‐2,300.10 1.63 1.13 0.47
P249 J296 J948 2,771.23 24 120 ‐2,252.83 1.6 1.25 0.45
P201 J144 J980 1,063.76 18 120 ‐1,258.00 1.59 0.66 0.62
P245 J288 J1060 2,334.83 24 120 ‐2,242.63 1.59 1.05 0.45
P245A J1060 J296 1,197.55 24 120 ‐2,242.63 1.59 0.54 0.45
P963 J926 J924 1,469.50 8 120 ‐248.97 1.59 2.37 1.61
P1023 J986 J954 890.63 18 120 1,257.12 1.58 0.55 0.62
P157 J144 J986 1,305.37 18 120 1,257.12 1.58 0.81 0.62
P1089 J1056 J662 1,352.62 12 120 ‐541.18 1.54 1.28 0.94
P19 J20 J24 459.26 16 120 964.15 1.54 0.31 0.68
P989 J952 J1056 1,247.23 12 120 ‐541.18 1.54 1.18 0.94
P883 J510 J878 942.7 6 120 134.09 1.52 1.96 2.08
P781 J802 J804 800.54 6 120 132.64 1.51 1.63 2.04
P939 J842 RES9006 1.00 48 120 ‐8,320.82 1.48 0 0.18
P465 J510 J522 585.53 8 120 ‐227.51 1.45 0.8 1.37
P1087 J1054 J896 1,828.73 8 120 ‐224.43 1.43 2.43 1.33
P221 J696 J722 2,686.05 24 120 ‐2,010.74 1.43 0.98 0.37
P379 J390 J428 1,067.12 6 120 126.02 1.43 1.98 1.86
P17 J24 J10 723.62 16 120 ‐850.83 1.36 0.39 0.54
P775 J800 J802 619.37 6 120 117.67 1.34 1.01 1.63
P373 J412 J420 297.67 6 120 116.5 1.32 0.48 1.6
P965 J928 J926 1,434.61 8 120 ‐200.21 1.28 1.55 1.08
P765 J20 J792 507.91 6 120 110.27 1.25 0.74 1.45
P771 J704 J800 958.55 8 120 196.43 1.25 1 1.04
P481 J390 J890 630.9 8 120 190.35 1.21 0.62 0.98
P937 J902 J66 2,551.19 4 120 47.44 1.21 5.59 2.19
P799 J828 J824 698.4 6 120 105.77 1.2 0.94 1.34
P925 J890 J412 616.15 8 120 178.8 1.14 0.54 0.87
P653 J718 J704 2,356.56 16 120 706.77 1.13 0.9 0.38
P397 J436 J420 762.04 6 120 ‐98.69 1.12 0.9 1.18
P531 J586 J928 1,171.40 8 120 ‐175.65 1.12 0.99 0.85
P607 J428 J940 769.49 6 120 91.50 1.04 0.79 1.03
P979 J942 J436 760.89 6 120 ‐91.28 1.04 0.78 1.02
P913 J878 J876 1,235.77 6 120 90.43 1.03 1.24 1
P445 J488 J942 679.76 6 120 ‐82.95 0.94 0.58 0.86
P977 J940 J938 754.64 6 120 82.33 0.93 0.64 0.84
P801 J826 J828 1,120.40 6 120 ‐79.04 0.9 0.88 0.78
P1075 J760 J1044 2,563.66 8 120 138.22 0.88 1.39 0.54
P947 J910 J908 1,654.99 4 120 34.43 0.88 2 1.21
P649 J704 J268 318.06 16 120 508.19 0.81 0.07 0.21
P903 J868 J800 732.22 6 120 ‐62.91 0.71 0.38 0.51
P791 J818 J824 384.84 6 120 ‐60.46 0.69 0.18 0.48
P899 J864 J792 1,250.51 6 120 ‐56.18 0.64 0.52 0.42
P757 J770 J866 801.75 6 120 55.84 0.63 0.33 0.41
P783 J808 J804 1,577.35 6 120 ‐55.67 0.63 0.64 0.41
P301 J340 J934 1,238.56 4 120 ‐24 0.61 0.75 0.6
P785 J808 J812 792.95 6 120 53.76 0.61 0.3 0.38
P777 J804 J860 1,342.76 6 120 52.43 0.59 0.49 0.37
P969 J932 J488 1,773.44 6 120 ‐52.21 0.59 0.64 0.36
P267 J36 J52 302.75 8 120 ‐91.61 0.58 0.08 0.25
P387 J428 J892 654.47 4 120 22.55 0.58 0.36 0.55
P973 J936 J390 1,054.10 6 120 ‐49.89 0.57 0.35 0.33



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P911 J876 J874 751.77 6 120 49.32 0.56 0.25 0.33
P455 J500 J510 767.28 8 120 ‐77.82 0.5 0.14 0.19
P769 J770 J868 157.17 6 120 ‐43.88 0.5 0.04 0.26
P901 J866 J780 912.76 6 120 41.36 0.47 0.22 0.24
P971 J934 J936 945.14 6 120 ‐39.9 0.45 0.21 0.22
P975 J938 J488 1,364.38 4 120 17.79 0.45 0.49 0.36
P357 J402 J412 332.55 6 120 ‐37.63 0.43 0.06 0.2
P927 J892 J436 598.2 4 120 16.81 0.43 0.19 0.32
P1099 J1062 J760 3,902.73 12 120 ‐147.38 0.42 0.33 0.08
P29 J36 J912 1,776.49 6 120 35.81 0.41 0.32 0.18
P25 J36 J914 568.49 6 120 35.22 0.4 0.1 0.18
P807 J822 J826 523.47 6 120 ‐35.47 0.4 0.09 0.18
P895 J860 J808 1,028.11 6 120 32.34 0.37 0.15 0.15
P447 J496 J500 263.4 6 120 ‐30.61 0.35 0.04 0.14
P759 J780 J802 425.59 6 120 28.71 0.33 0.05 0.12
P897 J862 J864 1,043.35 6 120 ‐28.47 0.32 0.12 0.12
P949 J912 J66 712.34 4 120 ‐12.64 0.32 0.13 0.19
P795 J816 J822 1,406.49 6 120 ‐27.05 0.31 0.15 0.11
P923 J888 J402 703.71 6 120 ‐27.63 0.31 0.08 0.11
P753 J792 J770 986.19 6 120 26.27 0.3 0.1 0.1
P909 J874 J930 867.88 6 120 25.29 0.29 0.08 0.09
P919 J884 J496 779.02 6 120 ‐24.71 0.28 0.07 0.09
P797 J824 J826 710.33 6 120 ‐23.94 0.27 0.06 0.09
P951 J914 J62 994.95 6 120 23.92 0.27 0.09 0.09
P915 J880 J500 233.27 8 120 ‐34.12 0.22 0.01 0.04
P809 J824 J822 848.95 6 120 15.42 0.17 0.03 0.04
P921 J886 J884 543.81 6 120 ‐15.03 0.17 0.02 0.04
P787 J812 J858 736.39 6 120 13.19 0.15 0.02 0.03
P585 J650 J886 1,054.12 6 120 ‐12.51 0.14 0.03 0.03
P485 J412 J882 180.52 8 120 20.41 0.13 0 0.02
P945 J908 J68 914.89 6 120 10.05 0.11 0.02 0.02
P51 J62 J66 60.89 4 120 3.88 0.1 0 0.02
P789 J812 J818 1,554.84 6 120 8.65 0.1 0.02 0.01
P271 J68 J62 903.73 6 120 ‐7.34 0.08 0.01 0.01
P303 J336 J340 189.56 6 120 ‐5.53 0.06 0 0.01
P325 J340 J888 967.88 6 120 ‐3.82 0.04 0 0
P763 J780 J862 710.16 6 120 ‐3.96 0.04 0 0
P273 J68 J50 1,193.53 8 120 5.37 0.03 0 0
P587 J336 J650 456.76 6 120 2.22 0.03 0 0
P893 J858 J816 510.04 6 120 ‐2.83 0.03 0 0
P917 J882 J880 1,315.64 8 120 ‐4.75 0.03 0 0
P967 J930 J932 717.97 6 120 ‐1.42 0.02 0 0
P891 J818 J816 490.57 6 120 ‐1.20 0.01 0 0
P1021 J984 J144 284.05 18 120 0 0 0 0
P1025 J986 J988 2,596.50 8 120 0 0 0 0
P1027 J988 J990 2,420.07 8 120 0 0 0 0
P119 J136 J984 582.00 18 120 0.00 0 0 0
P541 J600 J606 14.01 6 120 0 0 0 0
P647 J714 J712 78.54 16 120 0 0 0 0
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ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J132 1.39 17 148.69 57.06
J1044 136.4 14 146.98 57.62
J904 41.36 17 150.79 57.97
J760 0 14 148.33 58.21
J1038 407.52 14 148.64 58.34
J1040 0 15 150.57 58.74
J1034 913.2 13 148.69 58.79
J1062 144.52 12 148.01 58.94
J1036 75.12 16 152.1 58.97
J1042 326.52 12 148.44 59.12
J950 0.08 14 151.98 59.79
J854 0 20.5 158.98 60.01
J108 1.29 14.42 153.13 60.1
J944 158.12 13 152.16 60.3
J1006 9.4 17 156.45 60.42
J948 47.27 18 157.54 60.46
J336 2.18 14.55 154.57 60.67
J428 7.88 13.97 153.98 60.67
J874 15.81 13 153.37 60.82
J1004 0 16 156.53 60.89
J1008 8.52 16 156.53 60.89
J436 15.93 13.34 153.92 60.91
J1046 0 12 152.7 60.97
J886 1.66 14 154.71 60.97
J340 14.67 13.82 154.56 60.98
J942 5.48 12.7 153.62 61.06
J1010 8.32 15.33 156.53 61.18
J940 6.03 12.46 153.69 61.19
J932 33.41 12 153.26 61.21
J586 0 15 156.39 61.26
J938 42.46 12 153.45 61.29
J1014 0 15 156.53 61.33
J936 6.57 13.05 154.58 61.33
J876 27.05 12 153.57 61.34
J650 9.69 13 154.59 61.35
J908 16.04 15 156.66 61.38
J884 6.37 13.02 154.79 61.43
J892 3.78 12 153.94 61.5
J902 70.99 14 156.1 61.57
J926 32.08 14 156.13 61.59
J930 17.58 11.1 153.27 61.61
J420 11.71 12.15 154.36 61.62
J990 43 14 156.23 61.63
J894 1.61 13 155.35 61.68
J878 28.72 12 154.37 61.69
J898 21.35 10 152.37 61.69
J988 0 14 156.38 61.69
J488 31.93 11 153.4 61.7
J1028 5.62 14 156.45 61.73
J220 0.44 14 156.53 61.76
J56 11.54 15 157.59 61.78
J824 35.41 14 156.59 61.79
J890 7.59 12 154.61 61.79
J882 16.55 12 154.62 61.8
J906 13.16 14 156.71 61.84
J818 46.26 13.73 156.48 61.85
J734 7.1 16 158.87 61.9
J994 0 13.61 156.52 61.92
J496 3.88 12 154.93 61.93
J966 1.8 14 156.99 61.96
J816 15.14 13.39 156.48 62
J828 12.84 14 157.09 62

2025 Annual Average Demand Scenario
Junction Report



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J244 0 13.41 156.52 62.01
J962 1.8 14 157.13 62.02
J24 0 15 158.17 62.03
J288 13.86 14 157.17 62.03
J292 3.39 14 157.16 62.03
J872 26.61 14 157.16 62.03
J20 15.37 15 158.17 62.04
J1060 0 14 157.3 62.09
J870 15.96 14 157.29 62.09
J296 6.71 14 157.38 62.12
J864 18.23 14 157.48 62.17
J510 10.26 12 155.5 62.18
J278 0 13 156.52 62.19
J738 18.18 13 156.52 62.19
J822 15.68 13 156.58 62.21
J826 12.91 13.03 156.63 62.22
J952 17.95 13 156.59 62.22
J770 9.42 14 157.64 62.24
J868 12.52 14 157.65 62.24
J1054 0 11 154.67 62.25
J92 72.83 14 157.67 62.25
J792 18.31 14 157.74 62.28
J68 7.91 13 156.75 62.29
J1052 0 10 153.94 62.37
J30 17.02 14 158.16 62.47
J682 0 8 152.16 62.47
J718 15.91 13.94 158.26 62.53
J900 15.44 14 158.33 62.54
J1048 0 9 153.35 62.55
J600 0 12 156.39 62.56
J606 0 12 156.39 62.56
J1030 5.56 12 156.42 62.58
J1026 9.76 12 156.46 62.59
J1022 3.12 12 156.48 62.6
J812 21 12 156.48 62.6
J858 10.54 12 156.48 62.6
J1018 3.02 12 156.49 62.61
J44 0.08 14 158.51 62.61
J280 4.75 12 156.53 62.63
J918 6.17 12 156.55 62.63
J954 0 12 156.54 62.63
J986 0 12 156.55 62.63
J522 2.66 12 156.56 62.64
J964 0 12.35 156.99 62.67
J722 11.36 13.53 158.26 62.71
J804 16.15 12 156.78 62.73
J888 15.67 9.65 154.55 62.79
J62 8.35 11.66 156.67 62.83
J916 41.55 11.65 156.68 62.84
J1020 0.24 11.29 156.49 62.92
J928 16.15 11 156.24 62.93
J866 9.52 12 157.5 63.05
J1050 0 8 153.55 63.06
J958 0 12 157.54 63.06
J144 0.58 11 156.56 63.07
J880 19.32 9.35 154.91 63.07
J934 10.46 9 154.56 63.07
J402 6.58 9 154.57 63.08
J412 2.81 9 154.59 63.08
J896 9.45 9.27 154.97 63.13
J910 22.09 10.74 156.5 63.16
J52 1.04 11 156.88 63.21
J500 8.61 9 154.99 63.26
J842 0 13 159.1 63.31



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J688 6.21 11.5 157.7 63.35
J390 8.92 8.39 154.64 63.37
J920 17.51 10 156.31 63.4
J740 1.04 10 156.52 63.49
J862 16.12 10.9 157.42 63.49
J808 22.54 10 156.56 63.5
J980 0 10 156.57 63.51
J1056 0 10 156.62 63.53
J860 13.21 10 156.61 63.53
J982 0.96 9.74 156.37 63.53
J36 13.54 10.2 156.83 63.54
J946 12.62 10 156.65 63.54
J1016 0.24 9.82 156.49 63.55
J1024 0.84 9.38 156.48 63.74
J662 55.25 9.5 156.65 63.76
J10 1.87 11 158.25 63.8
J802 9.05 10 157.39 63.86
J780 10.93 10 157.41 63.87
J960 3.94 10 157.54 63.93
J66 25.45 9 156.58 63.95
J912 31.88 9 156.58 63.95
J922 33.59 8.5 156.17 63.98
J914 7.44 9 156.75 64.02
J704 1.41 10 158.09 64.17
J602 0 8 156.39 64.3
J736 0 8 156.52 64.35
J136 0 8 156.56 64.37
J268 0 9.5 158.08 64.38
J696 0 9.5 158.09 64.38
J974 0 8 156.69 64.43
J800 10.43 8.98 157.75 64.46
J714 3.33 9 158.02 64.57
J924 49.61 7 156.12 64.61
J42 0 9 158.25 64.67
J712 0 8.5 158.02 64.79
J984 1.8 6.84 156.56 64.87
J50 26.01 7 156.87 64.94
J976 1.8 6 156.69 65.29
J978 0 5 156.86 65.8
J750 1.68 4 156.64 66.14



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P855 J842 J854 37.35 20 120 3,932.44 4.02 0.12 3.08
P261 J854 J108 2,146.32 16 120 2,047.39 3.27 5.86 2.73
P255 J108 J1036 1,204.92 16 120 1,090.08 1.74 1.02 0.85
P465 J510 J522 585.53 8 120 ‐264.4 1.69 1.06 1.8
P803 J688 J828 257.8 6 120 144.01 1.63 0.61 2.38
P1067 J1036 J1040 2,066.23 16 120 1,014.96 1.62 1.54 0.74
P1071 J1040 J1038 2,592.09 16 120 1,014.96 1.62 1.93 0.74
P645 J268 J714 93.13 16 120 962.35 1.54 0.06 0.67
P105 J108 J950 1,726.29 16 120 956.03 1.53 1.15 0.67
P987 J950 J904 1,776.99 16 120 955.94 1.53 1.18 0.67
P281 J92 J902 485.88 4 120 58.42 1.49 1.57 3.22
P941 J904 J1034 3,432.11 16 120 914.59 1.46 2.11 0.61
P625 J30 J56 736.23 12 120 487.22 1.38 0.57 0.78
P743 J734 J854 357.9 24 120 ‐1,885.04 1.34 0.12 0.32
P637 J268 J696 7.13 16 120 ‐790.04 1.26 0 0.47
P933 J898 J896 1,856.97 6 120 ‐108.19 1.23 2.6 1.4
P931 J896 J894 398.95 8 120 ‐188.91 1.21 0.39 0.97
P883 J510 J878 942.7 6 120 99.75 1.13 1.14 1.2
P91 J92 J44 1,212.87 8 120 ‐157.7 1.01 0.84 0.69
P455 J500 J510 767.28 8 120 ‐154.38 0.99 0.51 0.67
P51 J62 J66 60.89 4 120 38.6 0.99 0.09 1.5
P981 J944 J898 221.21 6 120 ‐86.84 0.99 0.21 0.93
P1069 J1038 J1042 696.24 16 120 607.44 0.97 0.2 0.29
P905 J870 J56 477.99 8 120 ‐149.24 0.95 0.3 0.63
P657 J722 J734 3,555.33 24 120 ‐1,332.00 0.94 0.61 0.17
P765 J20 J792 507.91 6 120 82.78 0.94 0.43 0.85
P1019 J980 J982 541.74 12 120 326.64 0.93 0.2 0.37
P237 J292 J288 27.24 18 120 ‐737.01 0.93 0.01 0.23
P907 J872 J56 1,171.38 12 120 ‐326.45 0.93 0.43 0.37
P1095 J894 J982 2,754.13 12 120 ‐325.68 0.92 1.01 0.37
P373 J412 J420 297.67 6 120 78.54 0.89 0.23 0.77
P781 J802 J804 800.54 6 120 77.68 0.88 0.61 0.76
P1075 J760 J1044 2,563.66 8 120 136.4 0.87 1.36 0.53
P673 J44 J734 1,527.00 16 120 ‐545.94 0.87 0.36 0.24
P929 J894 J390 1,364.47 8 120 135.16 0.86 0.71 0.52
P43 J52 J872 867.21 12 120 ‐299.83 0.85 0.27 0.32
P661 J718 J722 17.96 16 120 ‐530.59 0.85 0 0.22
P799 J828 J824 698.40 6 120 75.13 0.85 0.5 0.71
P953 J916 J870 1,215.97 8 120 ‐133.27 0.85 0.62 0.51
P1077 J944 J1046 838.18 6 120 ‐71.28 0.81 0.54 0.65
P1079 J1046 J1048 998.79 6 120 ‐71.28 0.81 0.65 0.65
P1081 J1048 J1050 305.64 6 120 ‐71.28 0.81 0.2 0.65
P1083 J1050 J1052 615.33 6 120 ‐71.28 0.81 0.4 0.65
P1085 J1052 J1054 1,132.42 6 120 ‐71.28 0.81 0.73 0.65
P913 J878 J876 1,235.77 6 120 71.03 0.81 0.79 0.64
P21 J24 J30 21.64 16 120 504.25 0.8 0 0.2
P1103 J292 J522 2,209.04 12 120 277.15 0.79 0.6 0.27
P379 J390 J428 1,067.12 6 120 69.47 0.79 0.66 0.62
P775 J800 J802 619.37 6 120 67.76 0.77 0.36 0.59
P397 J436 J420 762.04 6 120 ‐66.83 0.76 0.44 0.57
P771 J704 J800 958.55 8 120 109.42 0.7 0.34 0.35
P939 J842 RES9006 1.00 48 120 ‐3,932.44 0.7 0 0.05
P277 J92 J906 1,289.97 4 120 26.44 0.68 0.96 0.74
P621 J714 J688 3,397.39 24 120 959.01 0.68 0.32 0.09
P915 J880 J500 233.27 8 120 ‐105.4 0.67 0.08 0.33
P801 J826 J828 1,120.40 6 120 ‐56.03 0.64 0.46 0.41
P41 J50 J52 72.58 12 120 ‐223.22 0.63 0.01 0.18
P935 J900 J44 1,401.10 16 120 ‐388.16 0.62 0.18 0.13
P979 J942 J436 760.89 6 120 ‐54.76 0.62 0.3 0.4
P607 J428 J940 769.49 6 120 53.95 0.61 0.3 0.39
P17 J24 J10 723.62 16 120 ‐370.85 0.59 0.08 0.12
P37 J10 J900 707.05 16 120 ‐372.72 0.59 0.08 0.12

2025 Annual Average Demand Scenario
Pipe Report



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P955 J918 J916 499.12 8 120 ‐91.72 0.59 0.13 0.25
P999 J962 J292 335.77 18 120 ‐456.48 0.58 0.03 0.1
P1001 J964 J962 1,406.37 18 120 ‐454.68 0.57 0.13 0.09
P1011 J974 J978 1,770.87 18 120 ‐452.88 0.57 0.17 0.09
P1015 J978 J964 1,480.70 18 120 ‐452.88 0.57 0.14 0.09
P1017 J980 J974 1,319.38 18 120 ‐451.08 0.57 0.12 0.09
P985 J948 J688 2,403.23 24 120 ‐808.80 0.57 0.16 0.07
P221 J696 J722 2,686.05 24 120 ‐790.04 0.56 0.17 0.06
P445 J488 J942 679.76 6 120 ‐49.28 0.56 0.22 0.33
P917 J882 J880 1,315.64 8 120 ‐86.08 0.55 0.3 0.23
P957 J920 J918 1,067.97 8 120 ‐85.55 0.55 0.24 0.22
P249 J296 J948 2,771.23 24 120 ‐757.59 0.54 0.17 0.06
P977 J940 J938 754.64 6 120 47.92 0.54 0.23 0.31
P245 J288 J1060 2,334.83 24 120 ‐750.88 0.53 0.14 0.06
P245A J1060 J296 1,197.55 24 120 ‐750.88 0.53 0.07 0.06
P791 J818 J824 384.84 6 120 ‐46.19 0.52 0.11 0.29
P911 J876 J874 751.77 6 120 43.99 0.5 0.2 0.26
P267 J36 J52 302.75 8 120 ‐75.57 0.48 0.05 0.18
P447 J496 J500 263.4 6 120 ‐40.36 0.46 0.06 0.23
P1073 J1042 J760 1,490.48 16 120 280.92 0.45 0.1 0.07
P1087 J1054 J896 1,828.73 8 120 ‐71.28 0.45 0.29 0.16
P653 J718 J704 2,356.56 16 120 283.13 0.45 0.16 0.07
P485 J412 J882 180.52 8 120 ‐69.53 0.44 0.03 0.15
P899 J864 J792 1,250.51 6 120 ‐38.56 0.44 0.26 0.21
P959 J922 J920 969.94 8 120 ‐68.04 0.43 0.14 0.15
P1099 J1062 J760 3,902.73 12 120 ‐144.52 0.41 0.32 0.08
P919 J884 J496 779.02 6 120 ‐36.48 0.41 0.15 0.19
P39 J662 J50 2,805.19 12 120 ‐140.8 0.4 0.22 0.08
P531 J586 J928 1,171.40 8 120 63.4 0.4 0.15 0.13
P715 J522 J586 1,316.00 8 120 63.40 0.4 0.17 0.13
P757 J770 J866 801.75 6 120 35.22 0.4 0.14 0.18
P651 J20 J718 1,713.18 16 120 ‐231.55 0.37 0.08 0.05
P273 J68 J50 1,193.53 8 120 ‐56.41 0.36 0.12 0.1
P29 J36 J912 1,776.49 6 120 31.29 0.36 0.25 0.14
P783 J808 J804 1,577.35 6 120 ‐31.37 0.36 0.22 0.14
P25 J36 J914 568.49 6 120 30.74 0.35 0.08 0.14
P903 J868 J800 732.22 6 120 ‐31.23 0.35 0.1 0.14
P777 J804 J860 1,342.76 6 120 30.16 0.34 0.18 0.13
P921 J886 J884 543.81 6 120 ‐30.11 0.34 0.07 0.13
P943 J906 J910 1,002.15 4 120 13.28 0.34 0.21 0.21
P585 J650 J886 1,054.12 6 120 ‐28.45 0.32 0.12 0.12
P909 J874 J930 867.88 6 120 28.18 0.32 0.1 0.12
P937 J902 J66 2,551.19 4 120 ‐12.57 0.32 0.48 0.19
P965 J928 J926 1,434.61 8 120 47.24 0.3 0.11 0.07
P753 J792 J770 986.19 6 120 25.92 0.29 0.1 0.1
P785 J808 J812 792.95 6 120 25.78 0.29 0.08 0.1
P807 J822 J826 523.47 6 120 ‐25.67 0.29 0.05 0.1
P901 J866 J780 912.76 6 120 25.69 0.29 0.09 0.1
P945 J908 J68 914.89 6 120 ‐24.85 0.28 0.08 0.09
P1025 J986 J988 2,596.50 8 120 43 0.27 0.16 0.06
P1027 J988 J990 2,420.07 8 120 43 0.27 0.15 0.06
P271 J68 J62 903.73 6 120 23.65 0.27 0.08 0.08
P649 J704 J268 318.06 16 120 172.3 0.27 0.01 0.03
P951 J914 J62 994.95 6 120 23.3 0.26 0.08 0.08
P969 J932 J488 1,773.44 6 120 ‐22.81 0.26 0.14 0.08
P1041 J1004 J1006 731.29 4 120 9.4 0.24 0.08 0.11
P481 J390 J890 630.9 8 120 38.12 0.24 0.03 0.05
P795 J816 J822 1,406.49 6 120 ‐20.96 0.24 0.09 0.07
P897 J862 J864 1,043.35 6 120 ‐20.33 0.23 0.07 0.06
P669 J522 J952 1,193.35 10 120 ‐53.31 0.22 0.04 0.03
P759 J780 J802 425.59 6 120 18.97 0.22 0.02 0.06
P947 J910 J908 1,654.99 4 120 ‐8.8 0.22 0.16 0.1
P961 J924 J922 1,210.78 8 120 ‐34.45 0.22 0.05 0.04
P19 J20 J24 459.26 16 120 133.4 0.21 0.01 0.02



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P357 J402 J412 332.55 6 120 ‐18.71 0.21 0.02 0.05
P587 J336 J650 456.76 6 120 ‐18.77 0.21 0.02 0.05
P769 J770 J868 157.17 6 120 ‐18.71 0.21 0.01 0.05
P973 J936 J390 1,054.10 6 120 ‐18.64 0.21 0.06 0.05
P1089 J1056 J662 1,352.62 12 120 ‐71.26 0.2 0.03 0.02
P387 J428 J892 654.47 4 120 7.65 0.2 0.05 0.07
P797 J824 J826 710.33 6 120 ‐17.45 0.2 0.03 0.05
P989 J952 J1056 1,247.23 12 120 ‐71.26 0.2 0.03 0.02
P303 J336 J340 189.56 6 120 16.59 0.19 0.01 0.04
P895 J860 J808 1,028.11 6 120 16.95 0.19 0.05 0.05
P925 J890 J412 616.15 8 120 30.53 0.19 0.02 0.03
P1049 J1014 J1016 1,341.19 8 120 28.4 0.18 0.04 0.03
P1055 J1016 J1022 776.2 8 120 24.9 0.16 0.02 0.02
P201 J144 J980 1,063.76 18 120 ‐124.44 0.16 0.01 0.01
P595 J662 J946 206.15 6 120 14.3 0.16 0.01 0.03
P157 J144 J986 1,305.37 18 120 122.06 0.15 0.01 0.01
P1063 J1026 J1030 826.4 4 120 5.56 0.14 0.03 0.04
P923 J888 J402 703.71 6 120 ‐12.13 0.14 0.02 0.02
P971 J934 J936 945.14 6 120 ‐12.07 0.14 0.02 0.02
P975 J938 J488 1,364.38 4 120 5.46 0.14 0.05 0.04
P1059 J1022 J1026 1,264.80 8 120 20.94 0.13 0.02 0.02
P991 J954 J280 1,220.74 16 120 79.06 0.13 0.01 0.01
P1047 J1014 J280 272.16 16 120 ‐74.31 0.12 0 0.01
P809 J824 J822 848.95 6 120 10.97 0.12 0.02 0.02
P967 J930 J932 717.97 6 120 10.6 0.12 0.01 0.02
P1023 J986 J954 890.63 18 120 79.06 0.1 0 0
P927 J892 J436 598.2 4 120 3.87 0.1 0.01 0.02
P963 J926 J924 1,469.50 8 120 15.16 0.1 0.01 0.01
P1043 J1008 J1014 1,128.33 16 120 ‐45.91 0.07 0 0
P893 J858 J816 510.04 6 120 ‐5.84 0.07 0 0.01
P1029 J994 J244 257.79 12 120 19.22 0.05 0 0
P1039 J1004 J1008 797.74 16 120 ‐29.07 0.05 0 0
P1045 J1008 J1010 575.62 8 120 8.32 0.05 0 0
P195 J220 J278 2,626.00 12 120 19.22 0.05 0.01 0
P197 J278 J994 1,557.06 12 120 19.22 0.05 0 0
P679 J738 J740 489.39 12 120 ‐18.18 0.05 0 0
P763 J780 J862 710.16 6 120 ‐4.2 0.05 0 0
P787 J812 J858 736.39 6 120 4.7 0.05 0 0
P1061 J1026 J1028 892.47 8 120 5.62 0.04 0 0
P301 J340 J934 1,238.56 4 120 ‐1.61 0.04 0.01 0
P325 J340 J888 967.88 6 120 3.54 0.04 0 0
P183 J220 J1004 1,057.17 16 120 ‐19.67 0.03 0 0
P677 J736 J244 2,947.41 16 120 ‐19.22 0.03 0 0
P681 J740 J736 969.74 16 120 ‐19.22 0.03 0 0
P995 J948 J958 2,685.52 8 120 3.94 0.03 0 0
P997 J958 J960 2,691.48 8 120 3.94 0.03 0 0
P1051 J1016 J1018 348.96 8 120 3.26 0.02 0 0
P1057 J1022 J1024 703.14 4 120 0.84 0.02 0 0
P983 J946 J750 1,547.44 6 120 1.68 0.02 0 0
P1003 J964 J966 338.55 8 120 1.8 0.01 0 0
P1013 J974 J976 323.36 8 120 1.8 0.01 0 0
P1053 J1018 J1020 338.58 4 120 0.24 0.01 0 0
P1065 J1034 J132 1,540.73 10 120 1.39 0.01 0 0
P949 J912 J66 712.34 4 120 ‐0.58 0.01 0 0
P1021 J984 J144 284.05 18 120 ‐1.8 0 0 0
P119 J136 J984 582 18 120 0 0 0 0
P33 J10 J42 903.69 8 120 0 0 0 0
P537 J600 J602 245 8 120 0 0 0 0
P541 J600 J606 14.01 6 120 0 0 0 0
P543 J586 J600 659.76 8 120 0 0 0 0
P603 J682 J944 516.79 6 120 0 0 0 0
P647 J714 J712 78.54 16 120 0 0 0 0
P789 J812 J818 1,554.84 6 120 0.08 0 0 0
P891 J818 J816 490.57 6 120 0.00 0 0 0



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J738 1,247.64 13 98.23 36.93
J944 240.34 13 99.75 37.59
J682 289 8 95.29 37.82
J740 1.58 10 100.4 39.17
J244 0 13.41 104.68 39.55
J898 32.45 10 101.86 39.8
J750 460.55 4 96.21 39.95
J994 0 13.61 105.82 39.95
J1046 0 12 104.28 39.98
J736 0 8 101.46 40.5
J278 0 13 112.74 43.22
J132 626.11 17 117.13 43.39
J1048 0 9 109.68 43.62
J1050 0 8 111.33 44.77
J1052 0 10 114.65 45.35
J1006 14.29 17 125.37 46.96
J1034 1,388.06 13 121.75 47.12
J1004 0 16 125.55 47.47
J874 24.03 13 122.55 47.47
J428 11.97 13.97 123.7 47.54
J1054 0 11 120.77 47.57
J436 24.22 13.34 123.59 47.77
J932 50.79 12 122.26 47.77
J942 8.33 12.7 122.96 47.78
J220 0.68 14 124.39 47.83
J1008 12.95 16 126.44 47.85
J336 3.31 14.55 124.97 47.85
J938 64.54 12 122.58 47.92
J940 9.17 12.46 123.07 47.93
J876 41.11 12 123.03 48.11
J1010 12.65 15.33 126.44 48.14
J340 22.29 13.82 124.95 48.15
J930 26.71 11.1 122.3 48.18
J886 2.52 14 125.39 48.26
J488 48.53 11 122.5 48.31
J892 5.75 12 123.61 48.36
J936 9.99 13.05 124.97 48.5
J650 14.72 13 125.05 48.55
J420 17.8 12.15 124.52 48.69
J884 9.68 13.02 125.58 48.77
J1014 0 15 127.75 48.85
J878 43.66 12 124.85 48.9
J890 11.54 12 125.03 48.97
J882 25.16 12 125.09 49
J894 2.45 13 126.25 49.07
J1044 207.33 14 127.31 49.1
J1028 8.54 14 127.58 49.21
J904 62.86 17 130.84 49.33
J896 14.36 9.27 123.21 49.37
J496 5.9 12 125.95 49.38
J600 0 12 127.02 49.84
J606 0 12 127.02 49.84
J888 23.81 9.65 124.94 49.96
J586 0 15 130.31 49.97
J510 15.6 12 127.43 50.01
J1030 8.45 12 127.51 50.05
J990 65.36 14 129.55 50.07
J1026 14.84 12 127.58 50.08
J1022 4.74 12 127.63 50.1
J1018 4.59 12 127.66 50.12
J988 0 14 129.88 50.21
J934 15.9 9 124.94 50.24

2025 Max Month Peak Hour Demand Scenario
Junction Report



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J402 10 9 124.97 50.25
J412 4.27 9 125.01 50.27
J280 7.22 12 128.08 50.3
J760 0 14 130.25 50.37
J1020 0.36 11.29 127.66 50.43
J880 29.37 9.35 125.9 50.5
J390 13.56 8.39 125.06 50.55
J1038 619.43 14 130.91 50.66
J500 13.09 9 126.11 50.74
J1062 219.68 12 129.56 50.94
J954 0 12 129.6 50.96
J602 458 8 125.8 51.04
J1016 0.36 9.82 127.66 51.06
J946 19.19 10 127.87 51.07
J522 4.05 12 130.01 51.13
J952 27.28 13 131.2 51.21
J986 0 12 130.23 51.23
J1024 1.28 9.38 127.62 51.24
J1042 496.31 12 130.48 51.34
J1040 0 15 135.1 52.04
J144 0.88 11 131.23 52.1
J982 1.46 9.74 131.09 52.58
J1056 0 10 131.78 52.77
J950 0.12 14 135.82 52.79
J980 0 10 132.05 52.88
J1036 114.18 16 138.44 53.05
J662 83.97 9.5 132.42 53.26
J136 0 8 131.23 53.39
J984 2.74 6.84 131.23 53.9
J926 48.76 14 138.44 53.92
J908 24.39 15 139.71 54.04
J966 2.74 14 139.88 54.54
J108 1.96 14.42 140.66 54.7
J974 0 8 134.3 54.73
J68 12.02 13 139.71 54.9
J928 24.55 11 138.39 55.2
J964 0 12.35 139.88 55.26
J62 12.69 11.66 139.7 55.48
J962 2.74 14 142.29 55.59
J976 2.74 6 134.3 55.59
J948 71.85 18 146.52 55.69
J292 5.15 14 142.87 55.84
J872 40.45 14 142.89 55.85
J288 21.07 14 142.92 55.86
J52 1.59 11 139.93 55.87
J902 107.9 14 143.01 55.9
J36 20.58 10.2 139.86 56.18
J1060 0 14 143.93 56.3
J910 33.58 10.74 140.83 56.36
J906 20 14 144.09 56.37
J918 9.38 12 142.21 56.42
J912 48.45 9 139.54 56.56
J66 38.68 9 139.68 56.62
J920 26.61 10 140.68 56.62
J296 10.21 14 144.71 56.64
J914 11.31 9 139.77 56.66
J922 51.06 8.5 139.56 56.79
J916 63.16 11.65 142.99 56.91
J924 75.41 7 138.74 57.08
J870 24.27 14 145.87 57.14
J56 17.54 15 147.17 57.27
J978 0 5 137.34 57.34
J824 53.83 14 146.36 57.35
J818 70.32 13.73 146.23 57.41



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J50 39.53 7 139.72 57.51
J816 23.01 13.39 146.23 57.56
J828 19.52 14 147.16 57.7
J822 23.84 13 146.33 57.77
J826 19.63 13.03 146.41 57.79
J858 16.02 12 146.23 58.16
J812 31.91 12 146.29 58.19
J958 0 12 146.52 58.29
J804 24.54 12 147.6 58.76
J864 27.71 14 149.94 58.9
J770 14.31 14 150.36 59.08
J868 19.03 14 150.38 59.09
J960 5.99 10 146.51 59.15
J24 0 15 151.64 59.21
J792 27.83 14 150.65 59.21
J688 9.43 11.5 148.18 59.22
J808 34.25 10 146.77 59.26
J20 23.36 15 151.8 59.28
J860 20.09 10 146.98 59.36
J92 110.7 14 151.31 59.49
J30 25.88 14 151.61 59.63
J42 500 9 146.71 59.67
J866 14.48 12 149.97 59.78
J854 0 20.5 158.51 59.8
J718 24.18 13.94 152.69 60.12
J862 24.51 10.9 149.73 60.15
J900 23.47 14 152.88 60.18
J722 17.27 13.53 152.72 60.31
J802 13.75 10 149.59 60.49
J780 16.61 10 149.7 60.53
J44 0.12 14 154.66 60.95
J10 2.85 11 152.01 61.1
J704 2.15 10 151.46 61.3
J734 10.8 16 157.58 61.35
J800 15.85 8.98 150.6 61.36
J714 5.07 9 150.83 61.46
J268 0 9.5 151.36 61.47
J696 0 9.5 151.38 61.48
J712 0 8.5 150.83 61.67
J842 0 13 159.1 63.31



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P855 J842 J854 37.35 20 120 9,526.31 9.73 0.59 15.87
P261 J854 J108 2,146.32 16 120 3,736.05 5.96 17.84 8.31
P595 J662 J946 206.15 6 120 479.73 5.44 4.55 22.07
P983 J946 J750 1,547.44 6 120 460.55 5.23 31.67 20.46
P645 J268 J714 93.13 16 120 3,032.03 4.84 0.53 5.65
P625 J30 J56 736.23 12 120 1,473.21 4.18 4.44 6.02
P743 J734 J854 357.9 24 120 ‐5,790.26 4.11 0.93 2.6
P933 J898 J896 1,856.97 6 120 ‐337.36 3.83 21.35 11.5
P637 J268 J696 7.13 16 120 ‐2,377.90 3.79 0.03 3.6
P931 J896 J894 398.95 8 120 ‐576.15 3.68 3.04 7.63
P281 J92 J902 485.88 4 120 143.77 3.67 8.3 17.07
P1029 J994 J244 257.79 12 120 1,249.22 3.54 1.14 4.44
P195 J220 J278 2,626.00 12 120 1,249.22 3.54 11.66 4.44
P197 J278 J994 1,557.06 12 120 1,249.22 3.54 6.91 4.44
P679 J738 J740 489.39 12 120 ‐1,247.64 3.54 2.17 4.43
P531 J586 J928 1,171.40 8 120 ‐545.37 3.48 8.07 6.89
P981 J944 J898 221.21 6 120 ‐304.91 3.46 2.11 9.53
P1101 J928 J1060 825.47 8 120 ‐537.72 3.43 5.54 6.71
P105 J108 J950 1,726.29 16 120 2,077.16 3.31 4.84 2.8
P987 J950 J904 1,776.99 16 120 2,077.03 3.31 4.98 2.8
P603 J682 J944 516.79 6 120 ‐289.00 3.28 4.46 8.63
P941 J904 J1034 3,432.11 16 120 2,014.17 3.21 9.09 2.65
P33 J10 J42 903.69 8 120 500 3.19 5.3 5.87
P907 J872 J56 1,171.38 12 120 ‐1,124.82 3.19 4.28 3.66
P43 J52 J872 867.21 12 120 ‐1,084.37 3.08 2.96 3.42
P537 J600 J602 245.00 8 120 458 2.92 1.22 4.99
P543 J586 J600 659.76 8 120 458 2.92 3.29 4.99
P657 J722 J734 3,555.33 24 120 ‐4,091.44 2.9 4.85 1.37
P41 J50 J52 72.58 12 120 ‐993.58 2.82 0.21 2.9
P237 J292 J288 27.24 18 120 ‐2,181.40 2.75 0.05 1.73
P1001 J964 J962 1,406.37 18 120 ‐2,173.52 2.74 2.42 1.72
P1011 J974 J978 1,770.87 18 120 ‐2,170.78 2.74 3.03 1.71
P1015 J978 J964 1,480.70 18 120 ‐2,170.78 2.74 2.54 1.71
P999 J962 J292 335.77 18 120 ‐2,176.25 2.74 0.58 1.72
P1017 J980 J974 1,319.38 18 120 ‐2,168.05 2.73 2.26 1.71
P465 J510 J522 585.53 8 120 ‐428.48 2.73 2.58 4.41
P661 J718 J722 17.96 16 120 ‐1,696.26 2.71 0.03 1.93
P673 J44 J734 1,527.00 16 120 ‐1,688.03 2.69 2.92 1.91
P39 J662 J50 2,805.19 12 120 ‐936.14 2.66 7.3 2.6
P255 J108 J1036 1,204.92 16 120 1,656.93 2.64 2.22 1.84
P1065 J1034 J132 1,540.73 10 120 626.11 2.56 4.62 3
P1077 J944 J1046 838.18 6 120 ‐224.43 2.55 4.53 5.4
P1079 J1046 J1048 998.79 6 120 ‐224.43 2.55 5.4 5.4
P1081 J1048 J1050 305.64 6 120 ‐224.43 2.55 1.65 5.4
P1083 J1050 J1052 615.33 6 120 ‐224.43 2.55 3.33 5.4
P1085 J1052 J1054 1,132.42 6 120 ‐224.43 2.55 6.12 5.4
P1067 J1036 J1040 2,066.23 16 120 1,542.75 2.46 3.34 1.62
P1071 J1040 J1038 2,592.09 16 120 1,542.75 2.46 4.19 1.62
P21 J24 J30 21.64 16 120 1,499.09 2.39 0.03 1.53
P935 J900 J44 1,401.10 16 120 ‐1,354.71 2.16 1.78 1.27
P1019 J980 J982 541.74 12 120 758.9 2.15 0.96 1.76
P1095 J894 J982 2,754.13 12 120 ‐757.44 2.15 4.84 1.76
P621 J714 J688 3,397.39 24 120 3,026.97 2.15 2.65 0.78
P803 J688 J828 257.8 6 120 189.29 2.15 1.02 3.94
P991 J954 J280 1,220.74 16 120 1,340.17 2.14 1.52 1.25
P1047 J1014 J280 272.16 16 120 ‐1,332.95 2.13 0.34 1.23
P91 J92 J44 1,212.87 8 120 ‐333.2 2.13 3.36 2.77
P37 J10 J900 707.05 16 120 ‐1,331.24 2.12 0.87 1.23
P905 J870 J56 477.99 8 120 ‐330.85 2.11 1.31 2.73
P1043 J1008 J1014 1,128.33 16 120 ‐1,289.78 2.06 1.31 1.16
P1039 J1004 J1008 797.74 16 120 ‐1,264.18 2.02 0.89 1.12
P277 J92 J906 1,289.97 4 120 78.73 2.01 7.22 5.6

2025 Max Month Peak Hour Demand Scenario
Pipe Report



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P985 J948 J688 2,403.23 24 120 ‐2,828.24 2.01 1.66 0.69
P183 J220 J1004 1,057.17 16 120 ‐1,249.90 1.99 1.16 1.09
P677 J736 J244 2,947.41 16 120 ‐1,249.22 1.99 3.22 1.09
P681 J740 J736 969.74 16 120 ‐1,249.22 1.99 1.06 1.09
P953 J916 J870 1,215.97 8 120 ‐306.58 1.96 2.88 2.37
P249 J296 J948 2,771.23 24 120 ‐2,750.41 1.95 1.81 0.65
P245A J1060 J296 1,197.55 24 120 ‐2,740.20 1.94 0.78 0.65
P201 J144 J980 1,063.76 18 120 ‐1,409.15 1.78 0.82 0.77
P157 J144 J986 1,305.37 18 120 1,405.53 1.77 1 0.77
P883 J510 J878 942.7 6 120 155.15 1.76 2.57 2.73
P1023 J986 J954 890.63 18 120 1,340.17 1.69 0.62 0.7
P221 J696 J722 2,686.05 24 120 ‐2,377.90 1.69 1.34 0.5
P939 J842 RES9006 1.00 48 120 ‐9,526.31 1.69 0 0.23
P781 J802 J804 800.54 6 120 147.67 1.68 1.99 2.49
P455 J500 J510 767.28 8 120 ‐257.73 1.65 1.32 1.72
P765 J20 J792 507.91 6 120 140.58 1.6 1.15 2.27
P245 J288 J1060 2,334.83 24 120 ‐2,202.48 1.56 1.01 0.43
P955 J918 J916 499.12 8 120 ‐243.42 1.55 0.77 1.55
P943 J906 J910 1,002.15 4 120 58.73 1.5 3.26 3.25
P957 J920 J918 1,067.97 8 120 ‐234.04 1.49 1.54 1.44
P1069 J1038 J1042 696.24 16 120 923.32 1.47 0.43 0.62
P1087 J1054 J896 1,828.73 8 120 ‐224.43 1.43 2.43 1.33
P669 J522 J952 1,193.35 10 120 ‐345.15 1.41 1.19 1
P373 J412 J420 297.67 6 120 118.41 1.34 0.49 1.65
P653 J718 J704 2,356.56 16 120 837.45 1.34 1.23 0.52
P651 J20 J718 1,713.18 16 120 ‐834.63 1.33 0.89 0.52
P775 J800 J802 619.37 6 120 117.55 1.33 1.01 1.63
P1075 J760 J1044 2,563.66 8 120 207.33 1.32 2.95 1.15
P17 J24 J10 723.62 16 120 ‐828.39 1.32 0.37 0.51
P959 J922 J920 969.94 8 120 ‐207.43 1.32 1.12 1.15
P913 J878 J876 1,235.77 6 120 111.49 1.27 1.83 1.48
P379 J390 J428 1,067.12 6 120 103.05 1.17 1.36 1.28
P771 J704 J800 958.55 8 120 181.16 1.16 0.86 0.9
P397 J436 J420 762.04 6 120 ‐100.61 1.14 0.93 1.22
P929 J894 J390 1,364.47 8 120 178.85 1.14 1.19 0.87
P915 J880 J500 233.27 8 120 ‐177.75 1.13 0.2 0.86
P799 J828 J824 698.4 6 120 97.07 1.1 0.8 1.14
P19 J20 J24 459.26 16 120 670.70 1.07 0.16 0.35
P1089 J1056 J662 1,352.62 12 120 ‐372.44 1.06 0.64 0.47
P989 J952 J1056 1,247.23 12 120 ‐372.44 1.06 0.59 0.47
P649 J704 J268 318.06 16 120 654.13 1.04 0.1 0.33
P961 J924 J922 1,210.78 8 120 ‐156.37 1 0.83 0.68
P917 J882 J880 1,315.64 8 120 ‐148.38 0.95 0.81 0.62
P937 J902 J66 2,551.19 4 120 35.86 0.92 3.33 1.3
P979 J942 J436 760.89 6 120 ‐81.22 0.92 0.63 0.82
P607 J428 J940 769.49 6 120 80.50 0.91 0.62 0.81
P445 J488 J942 679.76 6 120 ‐72.89 0.83 0.46 0.67
P801 J826 J828 1,120.40 6 120 ‐72.7 0.82 0.75 0.67
P977 J940 J938 754.64 6 120 71.33 0.81 0.49 0.65
P911 J876 J874 751.77 6 120 70.38 0.8 0.47 0.63
P485 J412 J882 180.52 8 120 ‐123.23 0.79 0.08 0.44
P785 J808 J812 792.95 6 120 68.79 0.78 0.48 0.6
P447 J496 J500 263.4 6 120 ‐66.88 0.76 0.15 0.57
P899 J864 J792 1,250.51 6 120 ‐66.23 0.75 0.71 0.56
P783 J808 J804 1,577.35 6 120 ‐63.94 0.73 0.83 0.53
P757 J770 J866 801.75 6 120 60.94 0.69 0.39 0.48
P919 J884 J496 779.02 6 120 ‐60.98 0.69 0.38 0.48
P1073 J1042 J760 1,490.48 16 120 427.01 0.68 0.22 0.15
P777 J804 J860 1,342.76 6 120 59.19 0.67 0.61 0.46
P947 J910 J908 1,654.99 4 120 25.15 0.64 1.12 0.68
P1099 J1062 J760 3,902.73 12 120 ‐219.68 0.62 0.69 0.18
P921 J886 J884 543.81 6 120 ‐51.3 0.58 0.19 0.35
P267 J36 J52 302.75 8 120 ‐89.2 0.57 0.07 0.24
P791 J818 J824 384.84 6 120 ‐50.52 0.57 0.13 0.34



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P715 J522 J586 1,316.00 8 120 ‐87.37 0.56 0.31 0.23
P585 J650 J886 1,054.12 6 120 ‐48.78 0.55 0.34 0.32
P903 J868 J800 732.22 6 120 ‐47.77 0.54 0.23 0.31
P753 J792 J770 986.19 6 120 46.52 0.53 0.29 0.29
P901 J866 J780 912.76 6 120 46.46 0.53 0.27 0.29
P909 J874 J930 867.88 6 120 46.35 0.53 0.25 0.29
P963 J926 J924 1,469.50 8 120 ‐80.96 0.52 0.3 0.2
P759 J780 J802 425.59 6 120 43.87 0.5 0.11 0.26
P895 J860 J808 1,028.11 6 120 39.1 0.44 0.22 0.21
P897 J862 J864 1,043.35 6 120 ‐38.53 0.44 0.22 0.21
P1025 J986 J988 2,596.50 8 120 65.36 0.42 0.35 0.14
P1027 J988 J990 2,420.07 8 120 65.36 0.42 0.33 0.14
P29 J36 J912 1,776.49 6 120 35.56 0.4 0.32 0.18
P51 J62 J66 60.89 4 120 15.71 0.4 0.02 0.28
P587 J336 J650 456.76 6 120 ‐34.05 0.39 0.08 0.16
P25 J36 J914 568.49 6 120 33.05 0.38 0.09 0.16
P1041 J1004 J1006 731.29 4 120 14.29 0.36 0.17 0.24
P807 J822 J826 523.47 6 120 ‐31.77 0.36 0.08 0.14
P303 J336 J340 189.56 6 120 30.74 0.35 0.03 0.14
P969 J932 J488 1,773.44 6 120 ‐31.15 0.35 0.25 0.14
P769 J770 J868 157.17 6 120 ‐28.73 0.33 0.02 0.12
P949 J912 J66 712.34 4 120 ‐12.89 0.33 0.14 0.2
P357 J402 J412 332.55 6 120 ‐27.42 0.31 0.04 0.11
P1049 J1014 J1016 1,341.19 8 120 43.17 0.28 0.08 0.06
P387 J428 J892 654.47 4 120 10.58 0.27 0.09 0.14
P973 J936 J390 1,054.10 6 120 ‐23.83 0.27 0.09 0.08
P481 J390 J890 630.90 8 120 38.41 0.25 0.03 0.05
P787 J812 J858 736.39 6 120 21.67 0.25 0.05 0.07
P795 J816 J822 1,406.49 6 120 ‐21.95 0.25 0.1 0.07
P951 J914 J62 994.95 6 120 21.74 0.25 0.07 0.07
P1055 J1016 J1022 776.2 8 120 37.85 0.24 0.04 0.05
P797 J824 J826 710.33 6 120 ‐21.3 0.24 0.05 0.07
P1063 J1026 J1030 826.4 4 120 8.45 0.22 0.07 0.09
P967 J930 J932 717.97 6 120 19.64 0.22 0.04 0.06
P965 J928 J926 1,434.61 8 120 ‐32.2 0.21 0.05 0.04
P1059 J1022 J1026 1,264.80 8 120 31.83 0.2 0.05 0.04
P923 J888 J402 703.71 6 120 ‐17.42 0.2 0.03 0.05
P789 J812 J818 1,554.84 6 120 15.21 0.17 0.06 0.04
P925 J890 J412 616.15 8 120 26.87 0.17 0.02 0.03
P975 J938 J488 1,364.38 4 120 6.79 0.17 0.08 0.06
P763 J780 J862 710.16 6 120 ‐14.02 0.16 0.02 0.03
P809 J824 J822 848.95 6 120 14.02 0.16 0.03 0.03
P971 J934 J936 945.14 6 120 ‐13.84 0.16 0.03 0.03
P927 J892 J436 598.2 4 120 4.83 0.12 0.02 0.03
P273 J68 J50 1,193.53 8 120 ‐17.91 0.11 0.01 0.01
P1045 J1008 J1010 575.62 8 120 12.65 0.08 0 0.01
P271 J68 J62 903.73 6 120 6.65 0.08 0.01 0.01
P325 J340 J888 967.88 6 120 6.39 0.07 0.01 0.01
P893 J858 J816 510.04 6 120 5.65 0.06 0 0.01
P1061 J1026 J1028 892.47 8 120 8.54 0.05 0 0
P301 J340 J934 1,238.56 4 120 2.06 0.05 0.01 0.01
P891 J818 J816 490.57 6 120 ‐4.59 0.05 0 0
P995 J948 J958 2,685.52 8 120 5.99 0.04 0 0
P997 J958 J960 2,691.48 8 120 5.99 0.04 0 0
P1051 J1016 J1018 348.96 8 120 4.96 0.03 0 0
P1057 J1022 J1024 703.14 4 120 1.28 0.03 0 0
P1003 J964 J966 338.55 8 120 2.74 0.02 0 0
P1013 J974 J976 323.36 8 120 2.74 0.02 0 0
P1053 J1018 J1020 338.58 4 120 0.36 0.01 0 0
P945 J908 J68 914.89 6 120 0.77 0.01 0 0
P1021 J984 J144 284.05 18 120 ‐2.74 0 0 0
P119 J136 J984 582 18 120 0.00 0 0 0
P541 J600 J606 14.01 6 120 0 0 0 0
P647 J714 J712 78.54 16 120 0.00 0 0 0
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ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J132 1.39 17 141.61 53.99
J1044 181.88 14 138.66 54.02
J760 0 14 140.97 55.02
J1038 543.4 14 141.48 55.24
J904 41.36 17 145.19 55.55
J1062 188.47 12 140.45 55.66
J1034 1,217.60 13 141.61 55.72
J1042 435.36 12 141.14 55.96
J1040 0 15 144.75 56.22
J1036 100.16 16 147.35 56.92
J950 0.08 14 147.17 57.7
J108 1.29 14.42 149.09 58.35
J854 0 20.5 158.94 59.99
J944 158.12 13 151.7 60.1
J998 0 17 155.9 60.18
J1006 9.4 17 156.01 60.23
J336 2.18 14.55 153.79 60.33
J428 7.88 13.97 153.24 60.34
J948 47.27 18 157.4 60.4
J874 15.81 13 152.51 60.45
J436 15.93 13.34 153.15 60.58
J1002 9.82 16 155.89 60.62
J886 1.66 14 153.89 60.62
J340 14.67 13.82 153.79 60.65
J1004 0 16 156.09 60.7
J1008 8.52 16 156.1 60.71
J942 5.48 12.7 152.83 60.72
J1046 0 12 152.25 60.77
J932 33.41 12 152.43 60.85
J940 6.03 12.46 152.93 60.86
J876 27.05 12 152.69 60.96
J938 42.46 12 152.68 60.96
J1010 8.32 15.33 156.1 61
J650 9.69 13 153.81 61.01
J936 6.57 13.05 153.86 61.01
J586 0 15 155.89 61.05
J884 6.37 13.02 153.95 61.06
J908 16.04 15 156.11 61.14
J1014 0 15 156.12 61.15
J892 3.78 12 153.17 61.17
J930 17.58 11.1 152.43 61.24
J878 28.72 12 153.42 61.28
J420 11.71 12.15 153.59 61.29
J488 31.93 11 152.6 61.35
J902 70.99 14 155.77 61.43
J882 16.55 12 153.84 61.46
J890 7.59 12 153.87 61.47
J990 43 14 155.86 61.47
J894 1.61 13 154.89 61.48
J898 21.35 10 151.91 61.49
J996 70.18 14 155.9 61.49
J988 0 14 156.01 61.53
J1028 5.62 14 156.04 61.55
J496 3.88 12 154.06 61.55
J220 0.44 14 156.08 61.56
J926 32.08 14 156.18 61.61
J994 0 13.61 155.91 61.66
J56 11.54 15 157.32 61.67
J906 13.16 14 156.34 61.68
J824 35.41 14 156.46 61.73
J510 10.26 12 154.5 61.74
J244 0 13.41 155.91 61.75
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ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J952 17.95 13 155.58 61.78
J818 46.26 13.73 156.35 61.8
J872 26.61 14 156.71 61.83
J734 7.1 16 158.81 61.88
J966 11.02 14 156.84 61.89
J1000 0 13 155.9 61.92
J738 18.18 13 155.91 61.92
J828 12.84 14 156.96 61.94
J278 0 13 155.98 61.95
J816 15.14 13.39 156.35 61.95
J20 15.37 15 158.04 61.98
J24 0 15 158.03 61.98
J962 1.8 14 157.05 61.98
J870 15.96 14 157.07 61.99
J292 3.39 14 157.1 62
J288 13.86 14 157.1 62.01
J1060 0 14 157.14 62.02
J68 7.91 13 156.18 62.04
J1054 0 11 154.22 62.06
J296 6.71 14 157.22 62.06
J864 18.23 14 157.36 62.12
J522 2.66 12 155.39 62.13
J822 15.68 13 156.45 62.16
J826 12.91 13.03 156.5 62.16
J1052 0 10 153.49 62.17
J92 72.83 14 157.51 62.18
J770 9.42 14 157.52 62.19
J868 12.52 14 157.53 62.19
J792 18.31 14 157.62 62.23
J682 0 8 151.7 62.27
J1048 0 9 152.89 62.35
J600 0 12 155.89 62.35
J606 0 12 155.89 62.35
J1030 5.56 12 156.01 62.4
J1026 9.76 12 156.04 62.41
J30 17.02 14 158.03 62.41
J1022 3.12 12 156.07 62.42
J1018 3.02 12 156.08 62.43
J280 4.75 12 156.13 62.45
J888 15.67 9.65 153.79 62.46
J954 0 12 156.16 62.46
J986 0 12 156.17 62.47
J718 15.91 13.94 158.15 62.49
J900 15.44 14 158.22 62.49
J812 21 12 156.35 62.55
J858 10.54 12 156.35 62.55
J44 0.08 14 158.41 62.57
J62 8.35 11.66 156.11 62.59
J918 6.17 12 156.45 62.59
J964 0 12.35 156.85 62.61
J722 11.36 13.53 158.15 62.66
J804 16.15 12 156.66 62.68
J880 19.32 9.35 154.05 62.7
J1020 0.24 11.29 156.08 62.74
J402 6.58 9 153.81 62.74
J412 2.81 9 153.83 62.75
J934 10.46 9 153.83 62.75
J916 41.55 11.65 156.55 62.78
J1050 0 8 153.09 62.87
J500 8.61 9 154.11 62.87
J144 0.58 11 156.2 62.91
J896 9.45 9.27 154.51 62.93
J52 1.04 11 156.3 62.96
J910 22.09 10.74 156.04 62.96



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J928 16.15 11 156.34 62.98
J866 9.52 12 157.38 62.99
J958 0 12 157.39 63
J390 8.92 8.39 153.94 63.07
J1056 0 10 155.68 63.12
J946 12.62 10 155.79 63.17
J740 1.04 10 155.91 63.22
J36 13.54 10.2 156.25 63.29
J688 6.21 11.5 157.57 63.29
J842 0 13 159.1 63.31
J980 1.8 10 156.22 63.36
J1016 0.24 9.82 156.08 63.37
J982 0.96 9.74 155.99 63.37
J920 17.51 10 156.27 63.38
J662 55.25 9.5 155.8 63.39
J862 16.12 10.9 157.29 63.43
J808 22.54 10 156.43 63.45
J860 13.21 10 156.48 63.47
J1024 0.84 9.38 156.06 63.56
J912 31.88 9 156.02 63.7
J66 25.45 9 156.02 63.71
J10 1.87 11 158.13 63.75
J914 7.44 9 156.18 63.77
J802 9.05 10 157.27 63.81
J780 10.93 10 157.29 63.82
J960 3.94 10 157.39 63.87
J922 33.59 8.5 156.16 63.98
J602 0 8 155.89 64.08
J736 0 8 155.91 64.09
J704 1.41 10 157.98 64.12
J136 0 8 156.2 64.21
J974 0 8 156.4 64.3
J268 0 9.5 157.97 64.33
J696 0 9.5 157.97 64.33
J800 10.43 8.98 157.64 64.41
J714 3.33 9 157.9 64.52
J42 0 9 158.13 64.62
J924 49.61 7 156.14 64.62
J50 26.01 7 156.28 64.68
J984 1.8 6.84 156.2 64.71
J712 0 8.5 157.9 64.74
J976 1.8 6 156.4 65.17
J978 0 5 156.64 65.71
J750 1.68 4 155.79 65.77



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P855 J842 J854 37.35 20 120 4,687.05 4.79 0.16 4.27
P261 J854 J108 2,146.32 16 120 2,710.99 4.33 9.85 4.59
P255 J108 J1036 1,204.92 16 120 1,449.27 2.31 1.73 1.44
P1067 J1036 J1040 2,066.23 16 120 1,349.11 2.15 2.6 1.26
P1071 J1040 J1038 2,592.09 16 120 1,349.11 2.15 3.27 1.26
P105 J108 J950 1,726.29 16 120 1,260.43 2.01 1.92 1.11
P987 J950 J904 1,776.99 16 120 1,260.34 2.01 1.97 1.11
P941 J904 J1034 3,432.11 16 120 1,218.99 1.95 3.59 1.04
P803 J688 J828 257.8 6 120 143.74 1.63 0.61 2.37
P281 J92 J902 485.88 4 120 61.94 1.58 1.74 3.59
P645 J268 J714 93.13 16 120 989.02 1.58 0.07 0.71
P625 J30 J56 736.23 12 120 544.76 1.55 0.7 0.95
P465 J510 J522 585.53 8 120 ‐240.91 1.54 0.89 1.52
P743 J734 J854 357.9 24 120 ‐1,976.06 1.4 0.13 0.35
P1069 J1038 J1042 696.24 16 120 805.71 1.29 0.34 0.49
P637 J268 J696 7.13 16 120 ‐810.62 1.29 0 0.49
P933 J898 J896 1,856.97 6 120 ‐108.19 1.23 2.6 1.4
P1101 J928 J1060 825.47 8 120 ‐189.58 1.21 0.8 0.97
P931 J896 J894 398.95 8 120 ‐188.91 1.21 0.39 0.97
P1075 J760 J1044 2,563.66 8 120 181.88 1.16 2.31 0.9
P907 J872 J56 1,171.38 12 120 ‐395.57 1.12 0.62 0.53
P883 J510 J878 942.7 6 120 96.82 1.1 1.07 1.14
P43 J52 J872 867.21 12 120 ‐368.95 1.05 0.4 0.46
P91 J92 J44 1,212.87 8 120 ‐164.24 1.05 0.91 0.75
P929 J894 J390 1,364.47 8 120 158.65 1.01 0.96 0.7
P1019 J980 J982 546.65 12 120 350.13 0.99 0.23 0.42
P1095 J894 J982 2,617.92 12 120 ‐349.17 0.99 1.1 0.42
P657 J722 J734 3,555.33 24 120 ‐1,392.35 0.99 0.66 0.19
P981 J944 J898 221.21 6 120 ‐86.84 0.99 0.21 0.93
P51 J62 J66 60.89 4 120 36.32 0.93 0.08 1.34
P765 J20 J792 507.91 6 120 82.26 0.93 0.43 0.84
P673 J44 J734 1,527.00 16 120 ‐576.61 0.92 0.4 0.26
P661 J718 J722 17.96 16 120 ‐570.36 0.91 0 0.26
P21 J24 J30 21.64 16 120 561.78 0.9 0.01 0.25
P373 J412 J420 297.67 6 120 78.97 0.9 0.23 0.78
P781 J802 J804 800.54 6 120 77.95 0.88 0.61 0.76
P905 J870 J56 477.99 8 120 ‐137.65 0.88 0.26 0.54
P455 J500 J510 767.28 8 120 ‐133.83 0.85 0.39 0.51
P799 J828 J824 698.4 6 120 74.97 0.85 0.5 0.71
P41 J50 J52 72.58 12 120 ‐294.65 0.84 0.02 0.31
P939 J842 RES9006 1.00 48 120 ‐4,687.05 0.83 0 0.06
P379 J390 J428 1,067.12 6 120 71.97 0.82 0.7 0.66
P1077 J944 J1046 838.18 6 120 ‐71.28 0.81 0.54 0.65
P1079 J1046 J1048 998.79 6 120 ‐71.28 0.81 0.65 0.65
P1081 J1048 J1050 305.64 6 120 ‐71.28 0.81 0.2 0.65
P1083 J1050 J1052 615.33 6 120 ‐71.28 0.81 0.4 0.65
P1085 J1052 J1054 1,132.42 6 120 ‐71.28 0.81 0.73 0.65
P953 J916 J870 1,215.97 8 120 ‐121.69 0.78 0.52 0.43
P775 J800 J802 619.37 6 120 68.11 0.77 0.37 0.59
P913 J878 J876 1,235.77 6 120 68.1 0.77 0.73 0.59
P397 J436 J420 762.04 6 120 ‐67.26 0.76 0.44 0.58
P277 J92 J906 1,289.97 4 120 29.47 0.75 1.17 0.91
P531 J586 J928 1,171.40 8 120 ‐114.6 0.73 0.45 0.38
P715 J522 J586 1,316.00 8 120 ‐114.6 0.73 0.5 0.38
P1001 J964 J962 1,406.37 18 120 ‐569.19 0.72 0.2 0.14
P237 J292 J288 27.24 18 120 ‐574.37 0.72 0 0.15
P999 J962 J292 335.77 18 120 ‐570.99 0.72 0.05 0.14
P1011 J974 J978 1,770.87 18 120 ‐558.17 0.7 0.25 0.14
P1015 J978 J964 1,480.70 18 120 ‐558.17 0.7 0.21 0.14
P1017 J980 J974 1,270.41 18 120 ‐556.37 0.7 0.17 0.14
P621 J714 J688 3,397.39 24 120 985.68 0.7 0.33 0.1
P771 J704 J800 958.55 8 120 110.21 0.7 0.34 0.36
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ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P935 J900 J44 1,401.10 16 120 ‐412.29 0.66 0.2 0.14
P979 J942 J436 760.89 6 120 ‐56.37 0.64 0.32 0.42
P17 J24 J10 723.62 16 120 ‐394.98 0.63 0.09 0.13
P37 J10 J900 707.05 16 120 ‐396.85 0.63 0.09 0.13
P607 J428 J940 769.49 6 120 55.28 0.63 0.31 0.4
P801 J826 J828 1,120.40 6 120 ‐55.92 0.63 0.46 0.41
P39 J662 J50 2,805.19 12 120 ‐216.47 0.61 0.48 0.17
P1073 J1042 J760 1,490.48 16 120 370.35 0.59 0.17 0.12
P985 J948 J688 2,403.23 24 120 ‐835.74 0.59 0.17 0.07
P445 J488 J942 679.76 6 120 ‐50.89 0.58 0.24 0.35
P221 J696 J722 2,686.05 24 120 ‐810.62 0.57 0.18 0.07
P915 J880 J500 233.27 8 120 ‐89.61 0.57 0.06 0.24
P249 J296 J948 2,771.23 24 120 ‐784.53 0.56 0.18 0.06
P977 J940 J938 754.64 6 120 49.24 0.56 0.25 0.33
P245A J1060 J296 1,197.55 24 120 ‐777.82 0.55 0.08 0.06
P1099 J1062 J760 3,902.73 12 120 ‐188.47 0.53 0.52 0.13
P669 J522 J952 1,193.35 10 120 ‐128.97 0.53 0.19 0.16
P791 J818 J824 384.84 6 120 ‐46.01 0.52 0.11 0.29
P955 J918 J916 499.12 8 120 ‐80.13 0.51 0.1 0.2
P267 J36 J52 302.75 8 120 ‐73.26 0.47 0.05 0.17
P911 J876 J874 751.77 6 120 41.05 0.47 0.17 0.23
P957 J920 J918 1,067.97 8 120 ‐73.96 0.47 0.18 0.17
P653 J718 J704 2,356.56 16 120 290.02 0.46 0.17 0.07
P1087 J1054 J896 1,828.73 8 120 ‐71.28 0.45 0.29 0.16
P917 J882 J880 1,315.64 8 120 ‐70.28 0.45 0.2 0.16
P899 J864 J792 1,250.51 6 120 ‐38.44 0.44 0.26 0.21
P1089 J1056 J662 1,352.62 12 120 ‐146.92 0.42 0.11 0.08
P245 J288 J1060 1,137.30 24 120 ‐588.24 0.42 0.04 0.04
P651 J20 J718 1,713.18 16 120 ‐264.43 0.42 0.11 0.06
P943 J906 J910 1,002.15 4 120 16.31 0.42 0.3 0.3
P989 J952 J1056 1,247.23 12 120 ‐146.92 0.42 0.11 0.08
P447 J496 J500 263.4 6 120 ‐35.61 0.4 0.05 0.18
P757 J770 J866 801.75 6 120 35.26 0.4 0.14 0.18
P965 J928 J926 1,434.61 8 120 58.83 0.38 0.16 0.11
P481 J390 J890 630.90 8 120 55.83 0.36 0.06 0.1
P783 J808 J804 1,577.35 6 120 ‐31.52 0.36 0.22 0.14
P903 J868 J800 732.22 6 120 ‐31.68 0.36 0.11 0.14
P919 J884 J496 779.02 6 120 ‐31.73 0.36 0.11 0.14
P959 J922 J920 969.94 8 120 ‐56.46 0.36 0.1 0.1
P25 J36 J914 568.49 6 120 29.67 0.34 0.07 0.13
P29 J36 J912 1,776.49 6 120 30.05 0.34 0.23 0.13
P485 J412 J882 180.52 8 120 ‐53.73 0.34 0.02 0.09
P777 J804 J860 1,342.76 6 120 30.29 0.34 0.18 0.13
P273 J68 J50 1,193.53 8 120 ‐52.17 0.33 0.11 0.09
P925 J890 J412 616.15 8 120 48.24 0.31 0.05 0.08
P785 J808 J812 792.95 6 120 26.05 0.3 0.08 0.1
P753 J792 J770 986.19 6 120 25.51 0.29 0.1 0.1
P807 J822 J826 523.47 6 120 ‐25.60 0.29 0.05 0.1
P901 J866 J780 912.76 6 120 25.73 0.29 0.09 0.1
P909 J874 J930 867.88 6 120 25.24 0.29 0.08 0.09
P921 J886 J884 543.81 6 120 ‐25.36 0.29 0.05 0.1
P969 J932 J488 1,773.44 6 120 ‐25.75 0.29 0.17 0.1
P195 J220 J278 2,626.00 12 120 99.22 0.28 0.11 0.04
P197 J278 J994 1,557.06 12 120 99.22 0.28 0.06 0.04
P649 J704 J268 318.06 16 120 178.39 0.28 0.01 0.03
P1025 J986 J988 2,596.50 8 120 43 0.27 0.16 0.06
P1027 J988 J990 2,420.07 8 120 43 0.27 0.15 0.06
P19 J20 J24 459.26 16 120 166.81 0.27 0.01 0.03
P585 J650 J886 1,054.12 6 120 ‐23.7 0.27 0.09 0.08
P201 J144 J980 1,112.73 18 120 ‐204.44 0.26 0.02 0.02
P1047 J1014 J280 272.16 16 120 ‐154.31 0.25 0.01 0.02
P157 J144 J986 1,305.37 18 120 202.06 0.25 0.03 0.02
P271 J68 J62 903.73 6 120 22.44 0.25 0.07 0.08
P945 J908 J68 914.89 6 120 ‐21.82 0.25 0.07 0.07



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P951 J914 J62 994.95 6 120 22.23 0.25 0.07 0.07
P973 J936 J390 1,054.10 6 120 ‐21.92 0.25 0.08 0.07
P991 J954 J280 1,220.74 16 120 159.06 0.25 0.03 0.02
P1041 J1004 J1006 731.29 4 120 9.4 0.24 0.08 0.11
P795 J816 J822 1,406.49 6 120 ‐20.87 0.24 0.09 0.07
P357 J402 J412 332.55 6 120 ‐20.19 0.23 0.02 0.06
P387 J428 J892 654.47 4 120 8.82 0.23 0.06 0.1
P897 J862 J864 1,043.35 6 120 ‐20.21 0.23 0.07 0.06
P937 J902 J66 2,551.19 4 120 ‐9.05 0.23 0.26 0.1
P769 J770 J868 157.17 6 120 ‐19.16 0.22 0.01 0.06
P759 J780 J802 425.59 6 120 18.89 0.21 0.02 0.06
P1023 J986 J954 890.63 18 120 159.06 0.2 0.01 0.01
P1043 J1008 J1014 1,128.33 16 120 ‐125.91 0.2 0.02 0.02
P797 J824 J826 710.33 6 120 ‐17.4 0.2 0.03 0.05
P895 J860 J808 1,028.11 6 120 17.07 0.19 0.05 0.05
P1049 J1014 J1016 1,341.19 8 120 28.4 0.18 0.04 0.03
P1039 J1004 J1008 797.74 16 120 ‐109.07 0.17 0.01 0.01
P963 J926 J924 1,469.50 8 120 26.75 0.17 0.04 0.03
P971 J934 J936 945.14 6 120 ‐15.35 0.17 0.04 0.04
P975 J938 J488 1,364.38 4 120 6.79 0.17 0.08 0.06
P1055 J1016 J1022 776.2 8 120 24.9 0.16 0.02 0.02
P183 J220 J1004 1,057.17 16 120 ‐99.67 0.16 0.01 0.01
P587 J336 J650 456.76 6 120 ‐14.01 0.16 0.01 0.03
P595 J662 J946 206.15 6 120 14.30 0.16 0.01 0.03
P923 J888 J402 703.71 6 120 ‐13.61 0.15 0.02 0.03
P947 J910 J908 1,654.99 4 120 ‐5.78 0.15 0.07 0.04
P961 J924 J922 1,210.78 8 120 ‐22.87 0.15 0.02 0.02
P1063 J1026 J1030 826.4 4 120 5.56 0.14 0.03 0.04
P1031 J994 J996 1,453.22 16 120 80 0.13 0.01 0.01
P1059 J1022 J1026 1,264.80 8 120 20.94 0.13 0.02 0.02
P303 J336 J340 189.56 6 120 11.83 0.13 0 0.02
P927 J892 J436 598.2 4 120 5.04 0.13 0.02 0.03
P301 J340 J934 1,238.56 4 120 ‐4.89 0.12 0.04 0.03
P809 J824 J822 848.95 6 120 10.95 0.12 0.02 0.02
P967 J930 J932 717.97 6 120 7.67 0.09 0.01 0.01
P1003 J964 J966 338.55 8 120 11.02 0.07 0 0.01
P893 J858 J816 510.04 6 120 ‐5.8 0.07 0 0.01
P1033 J996 J998 1,450.67 8 120 9.82 0.06 0.01 0
P1037 J998 J1002 645.85 8 120 9.82 0.06 0 0
P1029 J994 J244 257.79 12 120 19.22 0.05 0 0
P1045 J1008 J1010 575.62 8 120 8.32 0.05 0 0
P679 J738 J740 489.39 12 120 ‐18.18 0.05 0 0
P763 J780 J862 710.16 6 120 ‐4.09 0.05 0 0
P787 J812 J858 736.39 6 120 4.74 0.05 0 0
P949 J912 J66 712.34 4 120 ‐1.82 0.05 0 0.01
P1061 J1026 J1028 892.47 8 120 5.62 0.04 0 0
P677 J736 J244 2,947.41 16 120 ‐19.22 0.03 0 0
P681 J740 J736 969.74 16 120 ‐19.22 0.03 0 0
P995 J948 J958 2,685.52 8 120 3.94 0.03 0 0
P997 J958 J960 2,691.48 8 120 3.94 0.03 0 0
P1051 J1016 J1018 348.96 8 120 3.26 0.02 0 0
P1057 J1022 J1024 703.14 4 120 0.84 0.02 0 0
P325 J340 J888 967.88 6 120 2.05 0.02 0 0
P983 J946 J750 1,547.44 6 120 1.68 0.02 0 0
P1013 J974 J976 323.36 8 120 1.8 0.01 0 0
P1053 J1018 J1020 338.58 4 120 0.24 0.01 0 0
P1065 J1034 J132 1,540.73 10 120 1.39 0.01 0 0
P1021 J984 J144 284.05 18 120 ‐1.8 0 0 0
P1035 J998 J1000 575.73 8 120 0 0 0 0
P119 J136 J984 582 18 120 0 0 0 0
P33 J10 J42 903.69 8 120 0 0 0 0
P537 J600 J602 245.00 8 120 0 0 0 0
P541 J600 J606 14.01 6 120 0 0 0 0
P543 J586 J600 659.76 8 120 0 0 0 0



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P603 J682 J944 516.79 6 120 0 0 0 0
P647 J714 J712 78.54 16 120 0 0 0 0
P789 J812 J818 1,554.84 6 120 0.32 0 0 0
P891 J818 J816 490.57 6 120 0.07 0 0 0



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J132 626.11 17 98.4 35.27
J738 1,247.64 13 97.37 36.56
J998 0 17 104.95 38.11
J944 240.34 13 101.54 38.36
J1002 14.93 16 104.95 38.54
J682 289 8 97.08 38.6
J740 1.58 10 99.54 38.8
J1034 1,850.75 13 103.02 39
J244 0 13.41 103.82 39.18
J996 0 14 104.96 39.41
J994 0 13.61 104.96 39.58
J1000 0 13 104.95 39.84
J736 0 8 100.6 40.12
J898 32.45 10 103.65 40.58
J1044 276.46 14 107.96 40.71
J1046 0 12 106.07 40.76
J750 460.55 4 102.29 42.59
J760 0 14 112.98 42.89
J278 0 13 112.03 42.91
J904 62.86 17 116.35 43.05
J1062 286.49 12 111.84 43.26
J1038 825.97 14 114.08 43.37
J1042 661.75 12 113.35 43.91
J1048 0 9 111.47 44.4
J1050 0.00 8 113.12 45.55
J1040 0 15 121.18 46.01
J1052 0 10 116.44 46.12
J1006 14.29 17 124.95 46.78
J1004 0 16 125.13 47.28
J950 0.12 14 123.58 47.48
J220 0.68 14 123.94 47.64
J1008 12.95 16 126.04 47.68
J1010 12.65 15.33 126.03 47.97
J1036 152.24 16 126.83 48.02
J1054 0 11 122.56 48.34
J1014 0 15 127.37 48.69
J428 11.97 13.97 127 48.97
J1028 8.54 14 127.2 49.05
J436 24.22 13.34 126.98 49.24
J942 8.33 12.7 126.52 49.32
J336 3.31 14.55 128.39 49.33
J874 24.03 13 126.89 49.35
J940 9.17 12.46 126.52 49.42
J932 50.79 12 126.17 49.47
J938 64.54 12 126.16 49.47
J340 22.29 13.82 128.31 49.61
J936 9.99 13.05 127.97 49.79
J892 5.75 12 126.98 49.82
J894 2.45 13 128.04 49.85
J1030 8.45 12 127.13 49.89
J488 48.53 11 126.19 49.91
J1026 14.84 12 127.21 49.92
J990 65.36 14 129.23 49.93
J1022 4.74 12 127.25 49.94
J930 26.71 11.1 126.35 49.94
J1018 4.59 12 127.29 49.96
J886 2.52 14 129.42 50.01
J988 0 14 129.55 50.07
J650 14.72 13 128.63 50.1
J420 17.8 12.15 127.8 50.11
J876 41.11 12 127.69 50.13
J280 7.22 12 127.72 50.14

2030 Max Month Peak Hour Demand Scenario
Junction Report



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J896 14.36 9.27 125 50.15
J1020 0.36 11.29 127.29 50.26
J890 11.54 12 128.1 50.31
J108 1.96 14.42 130.6 50.34
J882 25.16 12 128.47 50.47
J884 9.68 13.02 129.85 50.62
J954 0 12 129.27 50.81
J1016 0.36 9.82 127.29 50.9
J1024 1.28 9.38 127.25 51.07
J986 0 12 129.91 51.09
J878 43.66 12 130.29 51.25
J888 23.81 9.65 128.24 51.39
J496 5.9 12 130.62 51.4
J934 15.9 9 127.97 51.55
J402 10 9 128.24 51.67
J412 4.27 9 128.25 51.67
J390 13.56 8.39 127.99 51.82
J144 0.88 11 130.93 51.96
J880 29.37 9.35 130.47 52.48
J982 1.46 9.74 131.15 52.61
J510 15.6 12 133.61 52.7
J980 2.74 10 131.8 52.78
J500 13.09 9 130.91 52.83
J600 0 12 133.97 52.85
J606 0 12 133.97 52.85
J586 0 15 137.26 52.98
J136 0 8 130.93 53.26
J946 19.19 10 133.96 53.71
J984 2.74 6.84 130.93 53.76
J966 16.75 14 138.72 54.04
J602 458 8 132.75 54.05
J952 27.28 13 138.25 54.27
J974 0 8 133.74 54.48
J522 4.05 12 138.04 54.61
J926 48.76 14 140.19 54.68
J964 0 12.35 138.73 54.76
J962 2.74 14 140.91 54.99
J948 71.85 18 145.26 55.14
J292 5.15 14 141.44 55.22
J288 21.07 14 141.51 55.25
J976 2.74 6 133.74 55.35
J908 24.39 15 142.99 55.46
J1060 0 14 142.21 55.55
J1056 0 10 138.37 55.62
J662 83.97 9.5 138.51 55.9
J296 10.21 14 143.13 55.95
J928 24.55 11 140.16 55.96
J68 12.02 13 143 56.33
J902 107.9 14 144.55 56.57
J872 40.45 14 145.27 56.88
J62 12.69 11.66 142.96 56.89
J978 0 5 136.46 56.96
J824 53.83 14 145.52 56.99
J918 9.38 12 143.62 57.03
J818 70.32 13.73 145.41 57.05
J906 20 14 145.89 57.15
J816 23.01 13.39 145.41 57.2
J52 1.59 11 143.2 57.28
J920 26.61 10 142.19 57.28
J828 19.52 14 146.25 57.31
J822 23.84 13 145.49 57.41
J826 19.63 13.03 145.56 57.42
J922 51.06 8.5 141.16 57.48
J916 63.16 11.65 144.34 57.49



ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J910 33.58 10.74 143.49 57.52
J36 20.58 10.2 143.13 57.6
J870 24.27 14 147.07 57.66
J958 0 12 145.26 57.74
J56 17.54 15 148.31 57.76
J858 16.02 12 145.42 57.81
J924 75.41 7 140.42 57.81
J812 31.91 12 145.49 57.84
J912 48.45 9 142.79 57.97
J66 38.68 9 142.92 58.03
J914 11.31 9 143.03 58.08
J804 24.54 12 147 58.5
J960 5.99 10 145.25 58.6
J864 27.71 14 149.63 58.77
J688 9.43 11.5 147.2 58.8
J770 14.31 14 150.02 58.94
J868 19.03 14 150.03 58.94
J50 39.53 7 143.06 58.95
J808 34.25 10 146.07 58.96
J860 20.09 10 146.32 59.07
J792 27.83 14 150.43 59.12
J24 0 15 151.72 59.24
J20 23.36 15 151.81 59.28
J866 14.48 12 149.61 59.63
J92 110.7 14 151.67 59.65
J30 25.88 14 151.7 59.66
J42 500 9 146.77 59.7
J854 0 20.5 158.38 59.74
J718 24.18 13.94 152.4 59.99
J862 24.51 10.9 149.36 60
J722 17.27 13.53 152.43 60.18
J900 23.47 14 152.92 60.19
J802 13.75 10 149.18 60.31
J780 16.61 10 149.32 60.37
J44 0.12 14 154.65 60.94
J704 2.15 10 151 61.09
J10 2.85 11 152.08 61.13
J800 15.85 8.98 150.2 61.19
J714 5.07 9 150.26 61.21
J268 0 9.5 150.87 61.26
J696 0 9.5 150.9 61.27
J734 10.8 16 157.44 61.29
J712 0 8.5 150.26 61.43
J842 0 13 159.1 63.31



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P855 J842 J854 37.35 20 120 10,566.65 10.79 0.72 19.23
P261 J854 J108 2,146.32 16 120 4,744.71 7.57 27.78 12.94
P595 J662 J946 206.15 6 120 479.73 5.44 4.55 22.07
P645 J268 J714 93.13 16 120 3,276.23 5.23 0.61 6.52
P983 J946 J750 1,547.44 6 120 460.55 5.23 31.67 20.46
P743 J734 J854 357.9 24 120 ‐5,821.94 4.13 0.94 2.62
P637 J268 J696 7.13 16 120 ‐2,552.87 4.07 0.03 4.11
P105 J108 J950 1,726.29 16 120 2,539.85 4.05 7.02 4.07
P987 J950 J904 1,776.99 16 120 2,539.72 4.05 7.23 4.07
P941 J904 J1034 3,432.11 16 120 2,476.86 3.95 13.33 3.88
P933 J898 J896 1,856.97 6 120 ‐337.36 3.83 21.35 11.5
P931 J896 J894 398.95 8 120 ‐576.15 3.68 3.04 7.63
P465 J510 J522 585.53 8 120 ‐573.22 3.66 4.43 7.56
P625 J30 J56 736.23 12 120 1,273.79 3.61 3.39 4.6
P195 J220 J278 2,626.00 12 120 1,264.15 3.59 11.92 4.54
P197 J278 J994 1,557.06 12 120 1,264.15 3.59 7.07 4.54
P1029 J994 J244 257.79 12 120 1,249.22 3.54 1.14 4.44
P679 J738 J740 489.39 12 120 ‐1,247.64 3.54 2.17 4.43
P255 J108 J1036 1,204.92 16 120 2,202.91 3.52 3.77 3.13
P981 J944 J898 221.21 6 120 ‐304.91 3.46 2.11 9.53
P281 J92 J902 485.88 4 120 132.33 3.38 7.12 14.64
P237 J292 J288 27.24 18 120 ‐2,655.80 3.35 0.07 2.49
P603 J682 J944 516.79 6 120 ‐289.00 3.28 4.46 8.63
P1067 J1036 J1040 2,066.23 16 120 2,050.66 3.27 5.66 2.74
P1071 J1040 J1038 2,592.09 16 120 2,050.66 3.27 7.1 2.74
P33 J10 J42 903.69 8 120 500 3.19 5.3 5.87
P657 J722 J734 3,555.33 24 120 ‐4,163.05 2.95 5.01 1.41
P537 J600 J602 245 8 120 458 2.92 1.22 4.99
P543 J586 J600 659.76 8 120 458 2.92 3.29 4.99
P907 J872 J56 1,171.38 12 120 ‐934.43 2.65 3.04 2.59
P673 J44 J734 1,527.00 16 120 ‐1,648.10 2.63 2.79 1.83
P1001 J964 J962 1,406.37 18 120 ‐2,060.45 2.6 2.19 1.56
P999 J962 J292 335.77 18 120 ‐2,063.19 2.6 0.52 1.56
P1011 J974 J978 1,770.87 18 120 ‐2,043.70 2.58 2.71 1.53
P1015 J978 J964 1,480.70 18 120 ‐2,043.70 2.58 2.27 1.53
P1017 J980 J974 1,270.41 18 120 ‐2,040.96 2.57 1.94 1.53
P1065 J1034 J132 1,540.73 10 120 626.11 2.56 4.62 3
P1077 J944 J1046 838.18 6 120 ‐224.43 2.55 4.53 5.4
P1079 J1046 J1048 998.79 6 120 ‐224.43 2.55 5.4 5.4
P1081 J1048 J1050 305.64 6 120 ‐224.43 2.55 1.65 5.4
P1083 J1050 J1052 615.33 6 120 ‐224.43 2.55 3.33 5.4
P1085 J1052 J1054 1,132.42 6 120 ‐224.43 2.55 6.12 5.4
P43 J52 J872 867.21 12 120 ‐893.97 2.54 2.07 2.39
P661 J718 J722 17.96 16 120 ‐1,592.90 2.54 0.03 1.71
P455 J500 J510 767.28 8 120 ‐379.32 2.42 2.7 3.52
P621 J714 J688 3,397.39 24 120 3,271.16 2.32 3.06 0.9
P41 J50 J52 72.58 12 120 ‐801.96 2.27 0.14 1.95
P985 J948 J688 2,403.23 24 120 ‐3,079.70 2.18 1.94 0.81
P991 J954 J280 1,220.74 16 120 1,355.10 2.16 1.55 1.27
P1047 J1014 J280 272.16 16 120 ‐1,347.88 2.15 0.34 1.26
P249 J296 J948 2,771.23 24 120 ‐3,001.86 2.13 2.13 0.77
P935 J900 J44 1,401.10 16 120 ‐1,335.14 2.13 1.73 1.24
P245A J1060 J296 1,197.55 24 120 ‐2,991.66 2.12 0.92 0.76
P37 J10 J900 707.05 16 120 ‐1,311.67 2.09 0.85 1.2
P1043 J1008 J1014 1,128.33 16 120 ‐1,304.71 2.08 1.34 1.18
P21 J24 J30 21.64 16 120 1,299.67 2.07 0.03 1.18
P803 J688 J828 257.8 6 120 182.03 2.07 0.95 3.67
P39 J662 J50 2,805.19 12 120 ‐725.39 2.06 4.55 1.62
P905 J870 J56 477.99 8 120 ‐321.82 2.05 1.24 2.59
P1039 J1004 J1008 797.74 16 120 ‐1,279.11 2.04 0.91 1.14
P183 J220 J1004 1,057.17 16 120 ‐1,264.82 2.02 1.18 1.12
P883 J510 J878 942.7 6 120 178.3 2.02 3.33 3.53

2030 Max Month Peak Hour Demand Scenario
Pipe Report



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P1101 J928 J1060 825.47 8 120 ‐314.78 2.01 2.06 2.49
P531 J586 J928 1,171.40 8 120 ‐313.4 2 2.89 2.47
P91 J92 J44 1,212.87 8 120 ‐312.84 2 2.99 2.46
P677 J736 J244 2,947.41 16 120 ‐1,249.22 1.99 3.22 1.09
P681 J740 J736 969.74 16 120 ‐1,249.22 1.99 1.06 1.09
P1069 J1038 J1042 696.24 16 120 1,224.69 1.95 0.73 1.05
P245 J288 J1060 1,137.30 24 120 ‐2,676.88 1.9 0.71 0.62
P953 J916 J870 1,215.97 8 120 ‐297.56 1.9 2.73 2.24
P939 J842 RES9006 1.00 48 120 ‐10,566.65 1.87 0 0.27
P221 J696 J722 2,686.05 24 120 ‐2,552.87 1.81 1.53 0.57
P201 J144 J980 1,112.73 18 120 ‐1,424.07 1.8 0.87 0.79
P157 J144 J986 1,305.37 18 120 1,420.46 1.79 1.02 0.78
P277 J92 J906 1,289.97 4 120 69.8 1.78 5.78 4.48
P1075 J760 J1044 2,563.66 8 120 276.46 1.76 5.02 1.96
P765 J20 J792 507.91 6 120 154.78 1.76 1.38 2.72
P781 J802 J804 800.54 6 120 154.93 1.76 2.18 2.72
P1019 J980 J982 546.65 12 120 614.15 1.74 0.65 1.19
P1095 J894 J982 2,617.92 12 120 ‐612.7 1.74 3.11 1.19
P915 J880 J500 233.27 8 120 ‐270.75 1.73 0.44 1.88
P1023 J986 J954 890.63 18 120 1,355.10 1.71 0.64 0.72
P1103 J292 J522 2,209.04 12 100 587.47 1.67 3.4 1.54
P917 J882 J880 1,315.64 8 120 ‐241.37 1.54 2 1.52
P913 J878 J876 1,235.77 6 120 134.64 1.53 2.59 2.1
P955 J918 J916 499.12 8 120 ‐234.39 1.5 0.72 1.44
P653 J718 J704 2,356.56 16 120 899.74 1.44 1.4 0.6
P957 J920 J918 1,067.97 8 120 ‐225.02 1.44 1.43 1.34
P1087 J1054 J896 1,828.73 8 120 ‐224.43 1.43 2.43 1.33
P485 J412 J882 180.52 8 120 ‐216.22 1.38 0.22 1.24
P775 J800 J802 619.37 6 120 118.13 1.34 1.02 1.65
P17 J24 J10 723.62 16 120 ‐808.82 1.29 0.35 0.49
P373 J412 J420 297.67 6 120 111.83 1.27 0.44 1.49
P943 J906 J910 1,002.15 4 120 49.8 1.27 2.4 2.4
P959 J922 J920 969.94 8 120 ‐198.41 1.27 1.03 1.06
P649 J704 J268 318.06 16 120 723.36 1.15 0.13 0.4
P771 J704 J800 958.55 8 120 174.23 1.11 0.8 0.83
P447 J496 J500 263.4 6 120 ‐95.49 1.08 0.29 1.11
P397 J436 J420 762.04 6 120 ‐94.02 1.07 0.82 1.08
P651 J20 J718 1,713.18 16 120 ‐668.98 1.07 0.59 0.34
P911 J876 J874 751.77 6 120 93.53 1.06 0.8 1.07
P799 J828 J824 698.40 6 120 92.88 1.05 0.74 1.05
P919 J884 J496 779.02 6 120 ‐89.59 1.02 0.77 0.99
P379 J390 J428 1,067.12 6 120 86.48 0.98 0.99 0.92
P961 J924 J922 1,210.78 8 120 ‐147.34 0.94 0.74 0.61
P715 J522 J586 1,316.00 8 120 144.60 0.92 0.78 0.59
P921 J886 J884 543.81 6 120 ‐79.91 0.91 0.43 0.8
P1073 J1042 J760 1,490.48 16 120 562.95 0.9 0.37 0.25
P585 J650 J886 1,054.12 6 120 ‐77.38 0.88 0.79 0.75
P785 J808 J812 792.95 6 120 76.05 0.86 0.58 0.73
P1099 J1062 J760 3,902.73 12 120 ‐286.49 0.81 1.13 0.29
P899 J864 J792 1,250.51 6 120 ‐70.95 0.81 0.8 0.64
P607 J428 J940 769.49 6 120 69.69 0.79 0.48 0.62
P801 J826 J828 1,120.40 6 120 ‐69.63 0.79 0.69 0.62
P909 J874 J930 867.88 6 120 69.5 0.79 0.54 0.62
P19 J20 J24 459.26 16 120 490.85 0.78 0.09 0.19
P979 J942 J436 760.89 6 120 ‐68.89 0.78 0.46 0.61
P783 J808 J804 1,577.35 6 120 ‐67.94 0.77 0.93 0.59
P587 J336 J650 456.76 6 120 ‐62.66 0.71 0.23 0.51
P757 J770 J866 801.75 6 120 62.91 0.71 0.41 0.51
P777 J804 J860 1,342.76 6 120 62.45 0.71 0.68 0.51
P445 J488 J942 679.76 6 120 ‐60.55 0.69 0.32 0.48
P977 J940 J938 754.64 6 120 60.52 0.69 0.36 0.48
P303 J336 J340 189.56 6 120 59.35 0.67 0.09 0.46
P51 J62 J66 60.89 4 120 26.27 0.67 0.04 0.73
P753 J792 J770 986.19 6 120 56 0.64 0.41 0.41



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P937 J902 J66 2,551.19 4 120 24.43 0.62 1.64 0.64
P267 J36 J52 302.75 8 120 ‐90.43 0.58 0.07 0.25
P759 J780 J802 425.59 6 120 50.56 0.57 0.15 0.34
P925 J890 J412 616.15 8 120 ‐87.95 0.56 0.14 0.23
P669 J522 J952 1,193.35 10 120 ‐134.40 0.55 0.21 0.17
P901 J866 J780 912.76 6 120 48.43 0.55 0.29 0.32
P791 J818 J824 384.84 6 120 ‐45.78 0.52 0.11 0.28
P481 J390 J890 630.9 8 120 ‐76.41 0.49 0.11 0.18
P897 J862 J864 1,043.35 6 120 ‐43.24 0.49 0.27 0.26
P967 J930 J932 717.97 6 120 42.78 0.49 0.18 0.25
P895 J860 J808 1,028.11 6 120 42.36 0.48 0.25 0.25
P1089 J1056 J662 1,352.62 12 120 ‐161.68 0.46 0.14 0.1
P903 J868 J800 732.22 6 120 ‐40.25 0.46 0.16 0.22
P963 J926 J924 1,469.50 8 120 ‐71.94 0.46 0.24 0.16
P989 J952 J1056 1,247.23 12 120 ‐161.68 0.46 0.13 0.1
P1025 J986 J988 2,596.50 8 120 65.36 0.42 0.35 0.14
P1027 J988 J990 2,420.07 8 120 65.36 0.42 0.33 0.14
P29 J36 J912 1,776.49 6 120 36.43 0.41 0.33 0.19
P947 J910 J908 1,654.99 4 120 16.22 0.41 0.5 0.3
P301 J340 J934 1,238.56 4 120 15.42 0.39 0.34 0.27
P25 J36 J914 568.49 6 120 33.41 0.38 0.09 0.16
P1041 J1004 J1006 731.29 4 120 14.29 0.36 0.17 0.24
P807 J822 J826 523.47 6 120 ‐29.97 0.34 0.07 0.13
P949 J912 J66 712.34 4 120 ‐12.02 0.31 0.12 0.17
P787 J812 J858 736.39 6 120 25.62 0.29 0.07 0.1
P1049 J1014 J1016 1,341.19 8 120 43.17 0.28 0.08 0.06
P325 J340 J888 967.88 6 120 21.64 0.25 0.07 0.07
P951 J914 J62 994.95 6 120 22.11 0.25 0.07 0.07
P1055 J1016 J1022 776.2 8 120 37.85 0.24 0.04 0.05
P273 J68 J50 1,193.53 8 120 ‐37.03 0.24 0.06 0.05
P769 J770 J868 157.17 6 120 ‐21.22 0.24 0.01 0.07
P797 J824 J826 710.33 6 120 ‐20.03 0.23 0.04 0.06
P1063 J1026 J1030 826.4 4 120 8.45 0.22 0.07 0.09
P795 J816 J822 1,406.49 6 120 ‐19.44 0.22 0.08 0.06
P929 J894 J390 1,364.47 8 120 34.1 0.22 0.06 0.04
P763 J780 J862 710.16 6 120 ‐18.74 0.21 0.04 0.05
P789 J812 J818 1,554.84 6 120 18.52 0.21 0.08 0.05
P1059 J1022 J1026 1,264.80 8 120 31.83 0.2 0.05 0.04
P271 J68 J62 903.73 6 120 16.85 0.19 0.04 0.04
P809 J824 J822 848.95 6 120 13.31 0.15 0.02 0.03
P965 J928 J926 1,434.61 8 120 ‐23.17 0.15 0.03 0.02
P357 J402 J412 332.55 6 120 ‐12.17 0.14 0.01 0.02
P387 J428 J892 654.47 4 120 4.82 0.12 0.02 0.03
P973 J936 J390 1,054.10 6 120 ‐10.47 0.12 0.02 0.02
P1003 J964 J966 338.55 8 120 16.75 0.11 0 0.01
P893 J858 J816 510.04 6 120 9.6 0.11 0.01 0.02
P1033 J996 J998 1,450.67 8 120 14.93 0.1 0.01 0.01
P1037 J998 J1002 645.85 8 120 14.93 0.1 0.01 0.01
P975 J938 J488 1,364.38 4 120 ‐4.02 0.1 0.03 0.02
P945 J908 J68 914.89 6 120 ‐8.16 0.09 0.01 0.01
P969 J932 J488 1,773.44 6 120 ‐8 0.09 0.02 0.01
P1045 J1008 J1010 575.62 8 120 12.65 0.08 0 0.01
P891 J818 J816 490.57 6 120 ‐6.02 0.07 0 0.01
P1061 J1026 J1028 892.47 8 120 8.54 0.05 0 0
P995 J948 J958 2,685.52 8 120 5.99 0.04 0 0
P997 J958 J960 2,691.48 8 120 5.99 0.04 0 0
P1051 J1016 J1018 348.96 8 120 4.96 0.03 0 0
P1057 J1022 J1024 703.14 4 120 1.28 0.03 0 0
P1013 J974 J976 323.36 8 120 2.74 0.02 0 0
P1031 J994 J996 1,453.22 16 120 14.93 0.02 0 0
P923 J888 J402 703.71 6 120 ‐2.17 0.02 0 0
P927 J892 J436 598.20 4 120 ‐0.92 0.02 0 0
P1053 J1018 J1020 338.58 4 120 0.36 0.01 0 0
P971 J934 J936 945.14 6 120 ‐0.48 0.01 0 0



ID From Node To Node Length (ft) Diameter (in) Roughness Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P1021 J984 J144 284.05 18 120 ‐2.74 0 0 0
P1035 J998 J1000 575.73 8 120 0 0 0 0
P119 J136 J984 582.00 18 120 0.00 0 0 0
P541 J600 J606 14.01 6 120 0 0 0 0
P647 J714 J712 78.54 16 120 0.00 0 0 0
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Select  Station:     

Crop Coefficient:      Warm Season Grass (South FL)         Constant  1.7 MGD         Constant  1.4 in/wk         Constant  0.2
       Monthly         Monthly        Monthly

Wetted Area:      964 Acres
JAN 1.81 JAN 1.00 JAN 0.10
FEB 1.22 FEB 1.00 FEB 0.10 `

       Wet‐Weather Storage MAR 1.58 MAR 1.00 MAR 0.10
       Wet‐Weather Discharge APR 1.81 APR 2.00 APR 0.10

1 MAY 1.03 MAY 1.00 MAY 0.20
Input Storage 2 MG JUN 1.54 JUN 1.00 JUN 0.30

JUL 2.18 JUL 1.00 JUL 0.30
AUG 1.52 AUG 2.00 AUG 0.30

Required Storage 47.91 MG SEP 2.03 SEP 1.00 SEP 0.20
Required Days of Storage 29.30 OCT 1.60 OCT 1.00 OCT 0.10
Year of 10‐yr Return Period 1968 NOV 1.69 NOV 2.00 NOV 0.10
Annual Avg. Daily Flow (AADF) 0.06 in/day DEC 1.62 DEC 1.00 DEC 0.10
Minimum required storage based on 10‐year return period 1.000

Average  Average  Average 
Flow 1.64 MGD HSC 1.40 in/wk SRO Coeff 0.20

 ‐  Cells containing comments

RANKED DATA

RANK RETURN PERIOD YEAR Storage (MG) Storage Days RAIN
1 25.00 2006 67.57 41.32 49.2
2 12.50 1968 47.91 29.30 61.0
3 8.33 1981 47.20 28.86 37.2
4 6.25 1994 45.91 28.08 48.3
5 5.00 1974 43.15 26.39 51.7
6 4.17 1984 42.32 25.88 47.9
7 3.57 1987 39.93 24.42 57.1
8 3.13 1971 32.88 20.11 50.6
9 2.78 1970 23.33 14.27 45.1
10 2.50 1982 10.79 6.60 59.2
11 2.27 1977 3.14 1.92 45.7
12 2.08 1979 3.04 1.86 40.7

The years listed above are limited to those with non‐zero Storage/Discharge values.
For detailed information press Detailed Result Button.

Site‐specific values for all parameters should be input by the user
This sheet contains the main inputs and outputs of LandAp2010   ‐  Input Fields

  ‐  Output Fields

"‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Output‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐"

LandAp2010 v1.0

Runoff CoefficientHydrologic Site Capacity (in/wk)VENICE (89176) Hydraulic Loading Rate (MGD)

Calculate

Detailed Results
in New Sheet Clear  Results
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Select  Station:     

Crop Coefficient:      Warm Season Grass (South FL)         Constant  1.7 MGD         Constant  1.4 in/wk         Constant  0.2
       Monthly         Monthly        Monthly

Wetted Area:      1608 Acres
JAN 2.76 JAN 1.00 JAN 0.10
FEB 2.80 FEB 1.00 FEB 0.10 `

       Wet‐Weather Storage MAR 2.99 MAR 1.00 MAR 0.10
       Wet‐Weather Discharge APR 2.95 APR 2.00 APR 0.10

1 MAY 2.11 MAY 1.00 MAY 0.20
Input Storage 2 MG JUN 2.04 JUN 1.00 JUN 0.30

JUL 3.05 JUL 1.00 JUL 0.30
AUG 2.51 AUG 2.00 AUG 0.30

Required Storage 77.87 MG SEP 3.13 SEP 1.00 SEP 0.20
Required Days of Storage 28.75 OCT 2.92 OCT 1.00 OCT 0.10
Year of 10‐yr Return Period 1981 NOV 2.99 NOV 2.00 NOV 0.10
Annual Avg. Daily Flow (AADF) 0.06 in/day DEC 2.24 DEC 1.00 DEC 0.10
Minimum required storage based on 10‐year return period 1.000

Average  Average  Average 
Flow 2.71 MGD HSC 1.40 in/wk SRO Coeff 0.20

 ‐  Cells containing comments

RANKED DATA

RANK RETURN PERIOD YEAR Storage (MG) Storage Days RAIN
1 25.00 2006 94.51 34.90 49.2
2 12.50 1981 77.87 28.75 37.2
3 8.33 1987 77.66 28.67 57.1
4 6.25 1968 72.06 26.61 61.0
5 5.00 1974 71.12 26.26 51.7
6 4.17 1994 68.72 25.38 48.3
7 3.57 1971 53.99 19.94 50.6
8 3.13 1984 52.38 19.34 47.9
9 2.78 1970 38.06 14.05 45.1
10 2.50 1977 4.38 1.62 45.7
11 2.27 1982 2.03 0.75 59.2

The years listed above are limited to those with non‐zero Storage/Discharge values.
For detailed information press Detailed Result Button.

Site‐specific values for all parameters should be input by the user
This sheet contains the main inputs and outputs of LandAp2010   ‐  Input Fields

  ‐  Output Fields

"‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Output‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐"

LandAp2010 v1.0

Runoff CoefficientHydrologic Site Capacity (in/wk)VENICE (89176) Hydraulic Loading Rate (MGD)

Calculate

Detailed Results
in New Sheet Clear  Results
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Select  Station:     

Crop Coefficient:      Warm Season Grass (South FL)         Constant  1.7 MGD         Constant  1.4 in/wk         Constant  0.2
       Monthly         Monthly        Monthly

Wetted Area:      2008 Acres
JAN 4.17 JAN 1.00 JAN 0.10
FEB 4.24 FEB 1.00 FEB 0.10 `

       Wet‐Weather Storage MAR 4.51 MAR 1.00 MAR 0.10
       Wet‐Weather Discharge APR 4.46 APR 2.00 APR 0.10

1 MAY 3.19 MAY 1.00 MAY 0.20
Input Storage 2 MG JUN 3.09 JUN 1.00 JUN 0.30

JUL 4.61 JUL 1.00 JUL 0.30
AUG 3.80 AUG 2.00 AUG 0.30

Required Storage 121.25 MG SEP 4.73 SEP 1.00 SEP 0.20
Required Days of Storage 29.63 OCT 4.42 OCT 1.00 OCT 0.10
Year of 10‐yr Return Period 1987 NOV 4.51 NOV 2.00 NOV 0.10
Annual Avg. Daily Flow (AADF) 0.08 in/day DEC 3.39 DEC 1.00 DEC 0.10
Minimum required storage based on 10‐year return period 1.000

Average  Average  Average 
Flow 4.09 MGD HSC 1.40 in/wk SRO Coeff 0.20

 ‐  Cells containing comments

RANKED DATA

RANK RETURN PERIOD YEAR Storage (MG) Storage Days RAIN
1 25.00 2006 142.80 34.90 49.2
2 12.50 1987 121.25 29.63 57.1
3 8.33 1981 117.67 28.75 37.2
4 6.25 1968 114.62 28.01 61.0
5 5.00 1994 110.45 26.99 48.3
6 4.17 1974 109.24 26.69 51.7
7 3.57 1984 90.20 22.04 47.9
8 3.13 1971 87.85 21.47 50.6
9 2.78 1970 67.95 16.60 45.1
10 2.50 1977 25.90 6.33 45.7
11 2.27 1998 24.03 5.87 50.5
12 2.08 1979 21.15 5.17 40.7
13 1.92 1982 18.61 4.55 59.2

The years listed above are limited to those with non‐zero Storage/Discharge values.
For detailed information press Detailed Result Button.

LandAp2010 v1.0

Runoff CoefficientHydrologic Site Capacity (in/wk)VENICE (89176) Hydraulic Loading Rate (MGD)

Site‐specific values for all parameters should be input by the user
This sheet contains the main inputs and outputs of LandAp2010   ‐  Input Fields

  ‐  Output Fields

"‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Output‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐"

Calculate

Detailed Results
in New Sheet Clear  Results
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Select  Station:     

Crop Coefficient:      Warm Season Grass (South FL)         Constant  1.7 MGD         Constant  1.4 in/wk         Constant  0.2
       Monthly         Monthly        Monthly

Wetted Area:      2041 Acres
JAN 4.76 JAN 1.00 JAN 0.10
FEB 4.83 FEB 1.00 FEB 0.10 `

       Wet‐Weather Storage MAR 5.14 MAR 1.00 MAR 0.10
       Wet‐Weather Discharge APR 5.09 APR 2.00 APR 0.10

1 MAY 3.63 MAY 1.00 MAY 0.20
Input Storage 2 MG JUN 3.52 JUN 1.00 JUN 0.30

JUL 5.25 JUL 1.00 JUL 0.30
AUG 4.33 AUG 2.00 AUG 0.30

Required Storage 140.56 MG SEP 5.39 SEP 1.00 SEP 0.20
Required Days of Storage 30.12 OCT 5.04 OCT 1.00 OCT 0.10
Year of 10‐yr Return Period 1987 NOV 5.14 NOV 2.00 NOV 0.10
Annual Avg. Daily Flow (AADF) 0.08 in/day DEC 3.87 DEC 1.00 DEC 0.10
Minimum required storage based on 10‐year return period 1.000

Average  Average  Average 
Flow 4.67 MGD HSC 1.40 in/wk SRO Coeff 0.20

 ‐  Cells containing comments

RANKED DATA

RANK RETURN PERIOD YEAR Storage (MG) Storage Days RAIN
1 25.00 2006 162.83 34.90 49.2
2 12.50 1987 140.56 30.12 57.1
3 8.33 1981 134.17 28.75 37.2
4 6.25 1968 134.06 28.73 61.0
5 5.00 1994 129.83 27.82 48.3
6 4.17 1974 125.60 26.92 51.7
7 3.57 1984 109.36 23.44 47.9
8 3.13 1971 103.86 22.26 50.6
9 2.78 1970 83.63 17.92 45.1
10 2.50 1998 41.73 8.94 50.5
11 2.27 1977 40.89 8.76 45.7
12 2.08 1979 39.06 8.37 40.7
13 1.92 1982 30.38 6.51 59.2
14 1.79 1973 3.48 0.75 43.1

The years listed above are limited to those with non‐zero Storage/Discharge values.
For detailed information press Detailed Result Button.

LandAp2010 v1.0

Runoff CoefficientHydrologic Site Capacity (in/wk)VENICE (89176) Hydraulic Loading Rate (MGD)

Site‐specific values for all parameters should be input by the user
This sheet contains the main inputs and outputs of LandAp2010   ‐  Input Fields

  ‐  Output Fields

"‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Output‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐"

Calculate

Detailed Results
in New Sheet Clear  Results
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Select  Station:     

Crop Coefficient:      Warm Season Grass (South FL)         Constant  1.7 MGD         Constant  1.4 in/wk         Constant  0.2
       Monthly         Monthly        Monthly

Wetted Area:      2115 Acres
JAN 5.28 JAN 1.00 JAN 0.10
FEB 5.37 FEB 1.00 FEB 0.10 `

       Wet‐Weather Storage MAR 5.72 MAR 1.00 MAR 0.10
       Wet‐Weather Discharge APR 5.65 APR 2.00 APR 0.10

1 MAY 4.04 MAY 1.00 MAY 0.20
Input Storage 2 MG JUN 3.91 JUN 1.00 JUN 0.30

JUL 5.84 JUL 1.00 JUL 0.30
AUG 4.81 AUG 2.00 AUG 0.30

Required Storage 157.60 MG SEP 5.99 SEP 1.00 SEP 0.20
Required Days of Storage 30.40 OCT 5.60 OCT 1.00 OCT 0.10
Year of 10‐yr Return Period 1987 NOV 5.72 NOV 2.00 NOV 0.10
Annual Avg. Daily Flow (AADF) 0.09 in/day DEC 4.30 DEC 1.00 DEC 0.10
Minimum required storage based on 10‐year return period 1.000

Average  Average  Average 
Flow 5.18 MGD HSC 1.40 in/wk SRO Coeff 0.20

 ‐  Cells containing comments

RANKED DATA

RANK RETURN PERIOD YEAR Storage (MG) Storage Days RAIN
1 25.00 2006 180.93 34.90 49.2
2 12.50 1987 157.60 30.40 57.1
3 8.33 1968 151.04 29.13 61.0
4 6.25 1981 149.08 28.75 37.2
5 5.00 1994 146.65 28.28 48.3
6 4.17 1974 140.20 27.04 51.7
7 3.57 1984 125.53 24.21 47.9
8 3.13 1971 117.67 22.70 50.6
9 2.78 1970 96.72 18.65 45.1
10 2.50 1998 55.19 10.65 50.5
11 2.27 1979 52.60 10.14 40.7
12 2.08 1977 52.43 10.11 45.7
13 1.92 1982 42.90 8.27 59.2
14 1.79 1973 14.65 2.83 43.1
15 1.67 1980 7.96 1.54 41.7
16 1.56 1966 2.76 0.53 45.9

The years listed above are limited to those with non‐zero Storage/Discharge values.
For detailed information press Detailed Result Button.

LandAp2010 v1.0

Runoff CoefficientHydrologic Site Capacity (in/wk)VENICE (89176) Hydraulic Loading Rate (MGD)

Site‐specific values for all parameters should be input by the user
This sheet contains the main inputs and outputs of LandAp2010   ‐  Input Fields

  ‐  Output Fields

"‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Output‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐"

Calculate

Detailed Results
in New Sheet Clear  Results
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Select  Station:     

Crop Coefficient:      Warm Season Grass (South FL)         Constant  1.7 MGD         Constant  1.4 in/wk         Constant  0.2
       Monthly         Monthly        Monthly

Wetted Area:      2173 Acres
JAN 5.66 JAN 1.00 JAN 0.10
FEB 5.75 FEB 1.00 FEB 0.10 `

       Wet‐Weather Storage MAR 6.12 MAR 1.00 MAR 0.10
       Wet‐Weather Discharge APR 6.05 APR 2.00 APR 0.10

1 MAY 4.32 MAY 1.00 MAY 0.20
Input Storage 2 MG JUN 4.19 JUN 1.00 JUN 0.30

JUL 6.25 JUL 1.00 JUL 0.30
AUG 5.15 AUG 2.00 AUG 0.30

Required Storage 169.58 MG SEP 6.42 SEP 1.00 SEP 0.20
Required Days of Storage 30.55 OCT 5.99 OCT 1.00 OCT 0.10
Year of 10‐yr Return Period 1987 NOV 6.12 NOV 2.00 NOV 0.10
Annual Avg. Daily Flow (AADF) 0.09 in/day DEC 4.60 DEC 1.00 DEC 0.10
Minimum required storage based on 10‐year return period 1.000

Average  Average  Average 
Flow 5.55 MGD HSC 1.40 in/wk SRO Coeff 0.20

 ‐  Cells containing comments

RANKED DATA

RANK RETURN PERIOD YEAR Storage (MG) Storage Days RAIN
1 25.00 2006 193.71 34.90 49.2
2 12.50 1987 169.58 30.55 57.1
3 8.33 1968 162.95 29.36 61.0
4 6.25 1981 159.61 28.75 37.2
5 5.00 1994 158.44 28.54 48.3
6 4.17 1974 150.49 27.11 51.7
7 3.57 1984 136.78 24.64 47.9
8 3.13 1971 127.34 22.94 50.6
9 2.78 1970 105.81 19.06 45.1
10 2.50 1998 64.36 11.60 50.5
11 2.27 1979 61.81 11.13 40.7
12 2.08 1977 60.30 10.86 45.7
13 1.92 1982 51.84 9.34 59.2
14 1.79 1973 22.13 3.99 43.1
15 1.67 1980 15.95 2.87 41.7
16 1.56 1966 9.91 1.78 45.9

The years listed above are limited to those with non‐zero Storage/Discharge values.
For detailed information press Detailed Result Button.

LandAp2010 v1.0

Runoff CoefficientHydrologic Site Capacity (in/wk)VENICE (89176) Hydraulic Loading Rate (MGD)

Site‐specific values for all parameters should be input by the user
This sheet contains the main inputs and outputs of LandAp2010   ‐  Input Fields

  ‐  Output Fields

"‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Output‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐"

Calculate

Detailed Results
in New Sheet Clear  Results
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Select  Station:     

Crop Coefficient:      Warm Season Grass (South FL)         Constant  MGD         Constant  1.4 in/wk         Constant  0.2
       Monthly         Monthly        Monthly

Wetted Area:      1608 Acres
JAN 1.74 JAN JAN
FEB 2.12 FEB FEB `

       Wet‐Weather Storage MAR 2.04 MAR MAR
       Wet‐Weather Discharge APR 2.16 APR APR

1 MAY 1.76 MAY MAY
Input Storage MG JUN 1.50 JUN JUN

JUL 2.37 JUL JUL
AUG 1.94 AUG AUG

Required Storage 60.28 MG SEP 2.11 SEP SEP
Required Days of Storage 31.21 OCT 1.86 OCT OCT
Year of 10‐yr Return Period 1981 NOV 1.91 NOV NOV
Annual Avg. Daily Flow (AADF) 0.04 in/day DEC 1.67 DEC DEC
Minimum required storage based on 10‐year return period 1.000

Average  Average  Average 
Flow 1.93 MGD HSC 1.40 in/wk SRO Coeff 0.20

 ‐  Cells containing comments

RANKED DATA

RANK RETURN PERIOD YEAR Storage (MG) Storage Days RAIN
1 25.00 2006 73.34 37.97 49.2
2 12.50 1981 60.28 31.21 37.2
3 8.33 1974 53.53 27.72 51.7
4 6.25 1987 48.36 25.04 57.1
5 5.00 1968 45.02 23.31 61.0
6 4.17 1994 38.13 19.74 48.3
7 3.57 1971 36.40 18.85 50.6
8 3.13 1984 31.21 16.16 47.9
9 2.78 1970 20.46 10.60 45.1

The years listed above are limited to those with non‐zero Storage/Discharge values.
For detailed information press Detailed Result Button.

Site‐specific values for all parameters should be input by the user
This sheet contains the main inputs and outputs of LandAp2010   ‐  Input Fields

  ‐  Output Fields

"‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Output‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐"

LandAp2010 v1.0

Runoff CoefficientHydrologic Site Capacity (in/wk)VENICE (89176) Hydraulic Loading Rate (MGD)

Calculate

Detailed Results
in New Sheet Clear  Results
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Select  Station:     

Crop Coefficient:      Warm Season Grass (South FL)         Constant  MGD         Constant  1.4 in/wk         Constant  0.2
       Monthly         Monthly        Monthly

Wetted Area:      2008 Acres
JAN 2.68 JAN JAN
FEB 2.73 FEB FEB `

       Wet‐Weather Storage MAR 2.90 MAR MAR
       Wet‐Weather Discharge APR 2.87 APR APR

1 MAY 2.05 MAY MAY
Input Storage MG JUN 1.99 JUN JUN

JUL 2.96 JUL JUL
AUG 2.44 AUG AUG

Required Storage 75.72 MG SEP 3.04 SEP SEP
Required Days of Storage 28.75 OCT 2.84 OCT OCT
Year of 10‐yr Return Period 1981 NOV 2.90 NOV NOV
Annual Avg. Daily Flow (AADF) 0.05 in/day DEC 2.18 DEC DEC
Minimum required storage based on 10‐year return period 1.000

Average  Average  Average 
Flow 2.63 MGD HSC 1.40 in/wk SRO Coeff 0.20

 ‐  Cells containing comments

RANKED DATA

RANK RETURN PERIOD YEAR Storage (MG) Storage Days RAIN
1 25.00 2006 91.90 34.90 49.2
2 12.50 1981 75.72 28.75 37.2
3 8.33 1987 71.39 27.11 57.1
4 6.25 1974 67.29 25.55 51.7
5 5.00 1968 64.04 24.32 61.0
6 4.17 1994 59.87 22.73 48.3
7 3.57 1971 45.90 17.43 50.6
8 3.13 1984 39.30 14.92 47.9
9 2.78 1970 26.00 9.87 45.1

The years listed above are limited to those with non‐zero Storage/Discharge values.
For detailed information press Detailed Result Button.

LandAp2010 v1.0

Runoff CoefficientHydrologic Site Capacity (in/wk)VENICE (89176) Hydraulic Loading Rate (MGD)

Site‐specific values for all parameters should be input by the user
This sheet contains the main inputs and outputs of LandAp2010   ‐  Input Fields

  ‐  Output Fields

"‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Output‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐"

Calculate

Detailed Results
in New Sheet Clear  Results

75.72
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Select  Station:     

Crop Coefficient:      Warm Season Grass (South FL)         Constant  MGD         Constant  1.4 in/wk         Constant  0.2
       Monthly         Monthly        Monthly

Wetted Area:      2041 Acres
JAN 3.08 JAN JAN
FEB 3.12 FEB FEB `

       Wet‐Weather Storage MAR 3.33 MAR MAR
       Wet‐Weather Discharge APR 3.29 APR APR

1 MAY 2.35 MAY MAY
Input Storage MG JUN 2.28 JUN JUN

JUL 3.40 JUL JUL
AUG 2.80 AUG AUG

Required Storage 86.76 MG SEP 3.49 SEP SEP
Required Days of Storage 28.75 OCT 3.26 OCT OCT
Year of 10‐yr Return Period 1981 NOV 3.33 NOV NOV
Annual Avg. Daily Flow (AADF) 0.05 in/day DEC 2.50 DEC DEC
Minimum required storage based on 10‐year return period 1.000

Average  Average  Average 
Flow 3.02 MGD HSC 1.40 in/wk SRO Coeff 0.20

 ‐  Cells containing comments

RANKED DATA

RANK RETURN PERIOD YEAR Storage (MG) Storage Days RAIN
1 25.00 2006 105.29 34.90 49.2
2 12.50 1981 86.76 28.75 37.2
3 8.33 1987 84.20 27.91 57.1
4 6.25 1974 78.19 25.91 51.7
5 5.00 1968 76.89 25.49 61.0
6 4.17 1994 72.66 24.08 48.3
7 3.57 1971 56.44 18.71 50.6
8 3.13 1984 51.82 17.18 47.9
9 2.78 1970 36.22 12.00 45.1

The years listed above are limited to those with non‐zero Storage/Discharge values.
For detailed information press Detailed Result Button.

LandAp2010 v1.0

Runoff CoefficientHydrologic Site Capacity (in/wk)VENICE (89176) Hydraulic Loading Rate (MGD)

Site‐specific values for all parameters should be input by the user
This sheet contains the main inputs and outputs of LandAp2010   ‐  Input Fields

  ‐  Output Fields

"‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Output‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐"

Calculate

Detailed Results
in New Sheet Clear  Results

86.76
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Select  Station:     

Crop Coefficient:      Warm Season Grass (South FL)         Constant  MGD         Constant  1.4 in/wk         Constant  0.2
       Monthly         Monthly        Monthly

Wetted Area:      2115 Acres
JAN 3.46 JAN JAN
FEB 3.52 FEB FEB `

       Wet‐Weather Storage MAR 3.74 MAR MAR
       Wet‐Weather Discharge APR 3.70 APR APR

1 MAY 2.64 MAY MAY
Input Storage MG JUN 2.56 JUN JUN

JUL 3.82 JUL JUL
AUG 3.15 AUG AUG

Required Storage 97.65 MG SEP 3.92 SEP SEP
Required Days of Storage 28.75 OCT 3.67 OCT OCT
Year of 10‐yr Return Period 1981 NOV 3.74 NOV NOV
Annual Avg. Daily Flow (AADF) 0.06 in/day DEC 2.81 DEC DEC
Minimum required storage based on 10‐year return period 1.000

Average  Average  Average 
Flow 3.40 MGD HSC 1.40 in/wk SRO Coeff 0.20

 ‐  Cells containing comments

RANKED DATA

RANK RETURN PERIOD YEAR Storage (MG) Storage Days RAIN
1 25.00 2006 118.51 34.90 49.2
2 12.50 1981 97.65 28.75 37.2
3 8.33 1987 96.46 28.41 57.1
4 6.25 1968 89.02 26.21 61.0
5 5.00 1974 88.77 26.14 51.7
6 4.17 1994 84.63 24.92 48.3
7 3.57 1971 66.24 19.50 50.6
8 3.13 1984 63.10 18.58 47.9
9 2.78 1970 45.28 13.33 45.1
10 2.50 1977 0.99 0.29 45.7

The years listed above are limited to those with non‐zero Storage/Discharge values.
For detailed information press Detailed Result Button.

LandAp2010 v1.0

Runoff CoefficientHydrologic Site Capacity (in/wk)VENICE (89176) Hydraulic Loading Rate (MGD)

Site‐specific values for all parameters should be input by the user
This sheet contains the main inputs and outputs of LandAp2010   ‐  Input Fields

  ‐  Output Fields

"‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Output‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐"

Calculate

Detailed Results
in New Sheet Clear  Results

97.65
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Select  Station:     

Crop Coefficient:      Warm Season Grass (South FL)         Constant  MGD         Constant  1.4 in/wk         Constant  0.2
       Monthly         Monthly        Monthly

Wetted Area:      2173 Acres
JAN 3.83 JAN JAN
FEB 3.89 FEB FEB `

       Wet‐Weather Storage MAR 4.15 MAR MAR
       Wet‐Weather Discharge APR 4.10 APR APR

1 MAY 2.93 MAY MAY
Input Storage MG JUN 2.84 JUN JUN

JUL 4.23 JUL JUL
AUG 3.49 AUG AUG

Required Storage 108.44 MG SEP 4.35 SEP SEP
Required Days of Storage 28.82 OCT 4.06 OCT OCT
Year of 10‐yr Return Period 1987 NOV 4.15 NOV NOV
Annual Avg. Daily Flow (AADF) 0.06 in/day DEC 3.12 DEC DEC
Minimum required storage based on 10‐year return period 1.000

Average  Average  Average 
Flow 3.76 MGD HSC 1.40 in/wk SRO Coeff 0.20

 ‐  Cells containing comments

RANKED DATA

RANK RETURN PERIOD YEAR Storage (MG) Storage Days RAIN
1 25.00 2006 131.28 34.90 49.2
2 12.50 1987 108.44 28.82 57.1
3 8.33 1981 108.18 28.75 37.2
4 6.25 1968 100.93 26.83 61.0
5 5.00 1974 99.05 26.33 51.7
6 4.17 1994 96.42 25.63 48.3
7 3.57 1971 75.91 20.18 50.6
8 3.13 1984 74.36 19.77 47.9
9 2.78 1970 54.37 14.45 45.1
10 2.50 1977 8.87 2.36 45.7
11 2.27 1982 5.06 1.34 59.2
12 2.08 1998 3.23 0.86 50.5

The years listed above are limited to those with non‐zero Storage/Discharge values.
For detailed information press Detailed Result Button.

LandAp2010 v1.0

Runoff CoefficientHydrologic Site Capacity (in/wk)VENICE (89176) Hydraulic Loading Rate (MGD)

Site‐specific values for all parameters should be input by the user
This sheet contains the main inputs and outputs of LandAp2010   ‐  Input Fields

  ‐  Output Fields

"‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐Output‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐"

Calculate

Detailed Results
in New Sheet Clear  Results
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Capri Isles 
MWB‐01

Capri Isles   
MWI‐01

Capri Isles 
MWC‐06

Capri Isles 
MWC‐07

Capri Isles 
MWC‐01

Lake Venice 
MWB‐02

Lake Venice 
MWI‐08

Lake Venice 
MWC‐02

Lake Venice 
MWC‐03

Lake Venice 
MWC‐08

Bay Indies 
MWB‐03

Quarter Parameter Permit Level
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Water Level Relative to NGVD Report 11.58 11.76 *** *** 11.76 11.07 *** 7.75 7.19 *** ***
Nitrogen, Nitrate, Total (as N) 10 (mg/L) 0.01 0.02 *** *** 0.02 0.03 *** 3.76 0.01 *** ***
Solids, Total Dissolved (TDS) 500 (mg/l) 1530 612 *** *** 612 72 *** 876 736 *** ***
Arsenic, Total Recoverable 10 (ug/l) 7 2 *** *** 2 2 *** 18 21 *** ***
Chloride (as Cl) 250 (mg/l) 270 88 *** *** 88 4 *** 108 165 *** ***
Cadmium, Total Recoverable 5 (ug/l) 1 1 *** *** 1 1 *** 1 1 *** ***
Chromium, Total Recoverable 100 (ug/l) 3 1 *** *** 1 1 *** 2 1 *** ***
Lead, Total Recoverable 15 (ug/l) 1 1 *** *** 1 1 *** 1 1 *** ***
Coliform, Fecal 4 (#/100ml) <1 <1 *** *** <1 <1 *** <1 <1 *** ***
pH 6.5 to 8.5 5.4 6.8 *** *** 6.8 6.9 *** 5.4 4.3 *** ***
Sulfate, Total 250 (mg/l) 582 138 *** *** 138 6 *** 570 376 *** ***
Turbidity Report 1.5 0.6 *** *** 0.6 1.9 *** 0.8 5.4 *** ***
Sodium, Total Recoverable 160 (mg/l) 150 41.2 *** *** 41.2 2.43 *** 86.4 129 *** ***
Specific Conductance Report 1694 1044 *** *** 1044 200 *** 1143 1131 *** ***
Temperature (C), Water Report 21.9 21.1 *** *** 21.1 24.6 *** 25 21.9 *** ***
Oxygen, Dissolved  (DO) Report 8.5 0.1 *** *** 0.1 0.25 *** 0.03 0.01 *** ***
Water Level Relative to NGVD Report 11.68 11.66 *** *** 5.84 10.47 *** 7.35 7.99 *** 3.2
Nitrogen, Nitrate, Total (as N) 10 (mg/L) 0.01 0.05 *** *** 0.01 0.01 *** 7.16 0.01 *** 0.01
Solids, Total Dissolved (TDS) 500 (mg/l) 1760 388 *** *** 656 108 *** 804 852 *** 508
Arsenic, Total Recoverable 10 (ug/l) 5.2 2.6 *** *** 2.6 2.6 *** 2.6 20 *** 2.6
Chloride (as Cl) 250 (mg/l) 292 48 *** *** 95 5 *** 146 171 *** 86
Cadmium, Total Recoverable 5 (ug/l) 0.7 0.7 *** *** 0.7 0.7 *** 1.2 0.7 *** 0.7
Chromium, Total Recoverable 100 (ug/l) 2.6 1.8 *** *** 1.8 1.8 *** 1.8 1.8 *** 13
Lead, Total Recoverable 15 (ug/l) 3 3 *** *** 3 3 *** 3 3 *** 4
Coliform, Fecal 4 (#/100ml) <1 <1 *** *** <1 <1 *** <1 <1 *** <1
pH 6.5 to 8.5 6.4 6.6 *** *** 7 6.7 *** 5.4 4.2 *** 6.6
Sulfate, Total 250 (mg/l) 718 253 *** *** 198 8 *** 363 358 *** 212
Turbidity Report 0.91 0.52 *** *** 0.81 1.84 *** 0.59 6.8 *** 1.29
Sodium, Total Recoverable 160 (mg/l) 150 38 *** *** 50 3 *** 82 130 *** 30
Specific Conductance Report 1884 1070 *** *** 881 230 *** 1145 1251 *** 778
Temperature (C), Water Report 21.9 23 *** *** 22.6 25.4 *** 26.3 24.2 *** 23.5
Oxygen, Dissolved  (DO) Report 0.15 0.09 *** *** 0.13 0.09 *** 0.13 0.13 *** 0.03
Water Level Relative to NGVD Report 11.98 11.76 *** *** 6.74 11.27 *** 8.25 9.69 *** 3.8
Nitrogen, Nitrate, Total (as N) 10 (mg/L) 0.01 0.01 *** *** 0.01 0.01 *** 7.99 0.01 *** 0.01
Solids, Total Dissolved (TDS) 500 (mg/l) 1520 816 *** *** 668 72 *** 696 920 *** 736
Arsenic, Total Recoverable 10 (ug/l) 3.8 2.6 *** *** 2.6 2.8 *** 2.6 27 *** 2.6
Chloride (as Cl) 250 (mg/l) 253 49 *** *** 98 4 *** 136 186 *** 109
Cadmium, Total Recoverable 5 (ug/l) 0.2 0.44 *** *** 0.33 0.2 *** 0.34 0.2 *** 0.23
Chromium, Total Recoverable 100 (ug/l) 5.5 0.67 *** *** 0.6 1 *** 1.2 0.6 *** 0.71
Lead, Total Recoverable 15 (ug/l) 2.9 2.9 *** *** 2.9 2.9 *** 2.9 2.9 *** 2.9
Coliform, Fecal 4 (#/100ml) <1 <1 *** *** <1 <1 *** <1 <1 *** <1
pH 6.5 to 8.5 5.9 6.6 *** *** 6.9 6.6 *** 5.2 4.1 *** 6.4
Sulfate, Total 250 (mg/l) 1020 309 *** *** 244 34 *** 89 551 *** 370
Turbidity Report 2.4 0.51 *** *** 1.33 3.62 *** 1.1 1.55 *** 4.55
Sodium, Total Recoverable 160 (mg/l) 150 38 *** *** 53 3.3 *** 95 140 *** 46
Specific Conductance Report 1897 1155 *** *** 898 199 *** 1031 1303 *** 977
Temperature (C), Water Report 27.5 28.4 *** *** 29 29.9 *** 31 32.3 *** 31.1
Oxygen, Dissolved  (DO) Report 0.04 1.42 *** *** 1.77 0.11 *** 0.07 0.75 *** 0.38
Water Level Relative to NGVD Report 11.98 12.36 *** *** 6.24 11.57 *** 7.65 7.89 *** 4
Nitrogen, Nitrate, Total (as N) 10 (mg/L) 0.01 0.01 *** *** 0.02 0.01 *** 6.29 0.01 *** 0.01
Solids, Total Dissolved (TDS) 500 (mg/l) 772 684 *** *** 1620 104 *** 800 888 *** 556
Arsenic, Total Recoverable 10 (ug/l) 2.5 2.5 *** *** 3.9 2.5 *** 3.6 29.3 *** 2.5
Chloride (as Cl) 250 (mg/l) 51 106 *** *** 282 3 *** 162 179 *** 65
Cadmium, Total Recoverable 5 (ug/l) 0.3 0.3 *** *** 0.3 0.3 *** 0.8 0.3 *** 0.3
Chromium, Total Recoverable 100 (ug/l) 0.8 0.7 *** *** 5 1.4 *** 1.8 1.4 *** 0.6
Lead, Total Recoverable 15 (ug/l) 0.9 0.9 *** *** 0.9 0.9 *** 0.9 0.9 *** 0.9
Coliform, Fecal 4 (#/100ml) <1 <1 *** *** <1 <1 *** <1 <1 *** <1
pH 6.5 to 8.5 6 6.6 *** *** 6.9 6.9 *** 5.2 4 *** 6.4
Sulfate, Total 250 (mg/l) 230 267 *** *** 832 6 *** 366 489 *** 302
Turbidity Report 0.52 0.36 *** *** 1.26 2.25 *** 0.35 1.11 *** 1.08
Sodium, Total Recoverable 160 (mg/l) 38.4 50.7 *** *** 142 1.74 *** 92.3 109 *** 30.9
Specific Conductance Report 2440 1112 *** *** 1018 220 *** 1196 1418 *** 842
Temperature (C), Water Report 28 27.4 *** *** 27.8 28.5 *** 26.7 24.6 *** 28.6
Oxygen, Dissolved  (DO) Report 1.4 1.4 *** *** 2.8 2 *** 2.4 1.2 *** 1.5

Groundwater Monitoring Well Data

1st 

2nd

3rd

4th

2009



2010
Capri Isles 
MWB‐01

Capri Isles    
MWI‐01

Capri Isles   
MWI‐06

Capri Isles 
MWC‐06

Capri Isles 
MWC‐07

Lake Venice 
MWB‐02

Lake Venice 
MWI‐08

Lake Venice 
MWI‐02

Lake Venice 
MWC‐08

Bay Indies 
MWB‐03

Bay Indies   
MWI‐05

Bay Indies 
MWC‐04

Quarter Parameter Permit Level
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Water Level Relative to NGVD Report 12.38 11.96 6.64 *** *** 12.47 9.09 8.85 *** 5.3 10.34 8.68
Nitrogen, Nitrate, Total (as N) 10 (mg/L) 0.01 0.01 0.04 *** *** 0.04 0.01 7.06 *** 0.11 0.01 0.29
Solids, Total Dissolved (TDS) 500 (mg/l) 1630 808 1120 *** *** 144 948 860 *** 660 1930 240
Arsenic, Total Recoverable 10 (ug/l) 2.6 2.6 2.6 *** *** 2.6 24 2.6 *** 2.6 2.6 2.6
Chloride (as Cl) 250 (mg/l) 264 45 179 *** *** 6 200 214 *** 80 490 39
Cadmium, Total Recoverable 5 (ug/l) 0.46 0.2 0.3 *** *** 0.2 0.2 1.2 *** 0.2 0.2 0.2
Chromium, Total Recoverable 100 (ug/l) 5.2 0.7 0.6 *** *** 0.6 0.6 1.7 *** 0.6 12 4.8
Lead, Total Recoverable 15 (ug/l) 2.9 2.9 2.9 *** *** 2.9 2.9 2.9 *** 2.9 4.3 2.9
Coliform, Fecal 4 (#/100ml) <1 <1 <1 *** *** <1 <1 <1 *** <1 <1 <1
pH 6.5 to 8.5 6.1 6.6 6.8 *** *** 6.9 4.2 5.2 *** 6.4 6.6 5.6
Sulfate, Total 250 (mg/l) 999 264 493 *** *** 12 460 382 *** 313 661 105
Turbidity Report 0.37 0.28 2.68 *** *** 1.51 1.74 0.74 *** 1.64 9.9 8.88
Sodium, Total Recoverable 160 (mg/l) 160 38 93 *** *** 4 140 110 *** 34 360 32
Specific Conductance Report 1517 1235 1599 *** *** 258 1519 1370 *** 1013 1729 470
Temperature (C), Water Report 23.7 22 22.5 *** *** 26.1 21.9 27.4 *** 22.8 19.5 22.8
Oxygen, Dissolved  (DO) Report 1 1 0.8 *** *** 1.7 0.8 1.3 *** 0.9 1.2 2.9
Water Level Relative to NGVD Report 12.18 12.16 6.64 *** *** 12.97 8.75 8.79 *** 6.6 10.54 8.78
Nitrogen, Nitrate, Total (as N) 10 (mg/L) 0.02 0.02 0.02 *** *** 0.03 7.49 0.01 *** 0.01 0.04 0.32
Solids, Total Dissolved (TDS) 500 (mg/l) 1850 768 1200 *** *** 192 920 916 *** 716 1280 360
Arsenic, Total Recoverable 10 (ug/l) 2.6 2.6 2.6 *** *** 2.6 2.6 2.6 *** 2.6 2.6 2.6
Chloride (as Cl) 250 (mg/l) 296 40 183 *** *** 10 201 186 *** 77 253 36
Cadmium, Total Recoverable 5 (ug/l) 0.2 0.2 0.2 *** *** 0.2 1.2 0.2 *** 0.2 0.2 0.2
Chromium, Total Recoverable 100 (ug/l) 4.6 0.88 0.6 *** *** 0.6 1.9 0.75 *** 0.6 18 4.4
Lead, Total Recoverable 15 (ug/l) 2.9 2.9 2.9 *** *** 2.9 2.9 2.9 *** 2.9 5.4 2.9
Coliform, Fecal 4 (#/100ml) <1 <1 <1 *** *** <1 <1 <1 *** <1 <1 <1
pH 6.5 to 8.5 6.4 6.6 6.9 *** *** 7 5.3 4.1 *** 6.5 6.8 5.8
Sulfate, Total 250 (mg/l) 616 242 502 *** *** 17 350 496 *** 333 423 123
Turbidity Report 0.84 0.71 0.25 *** *** 1.46 1.29 0.37 *** 1.26 17.42 6.59
Sodium, Total Recoverable 160 (mg/l) 150 36 98 *** *** 7.9 120 130 *** 42 260 31
Specific Conductance Report 1605 1202 1553 *** *** 344 1659 1391 *** 1040 1790 555
Temperature (C), Water Report 23.4 22 22.1 *** *** 22.4 23.4 21.2 *** 22.1 20 22.9
Oxygen, Dissolved  (DO) Report 3.7 1.9 1.82 *** *** 9.03 0.89 1.26 *** 1.65 3.4 1.71
Water Level Relative to NGVD Report 11.88 11.26 6.24 *** *** 11.97 8.39 8.55 *** 4.2 9.74 7.38
Nitrogen, Nitrate, Total (as N) 10 (mg/L) 0.06 0.06 0.06 *** *** 0.06 0.06 12.2 *** 0.06 0.06 0.06
Solids, Total Dissolved (TDS) 500 (mg/l) 1540 800 976 *** *** 124 948 780 *** 892 1304 716
Arsenic, Total Recoverable 10 (ug/l) 1.36 2.13 1.19 *** *** 4.1 38.8 4.37 *** 0.91 3.33 2.88
Chloride (as Cl) 250 (mg/l) 238 40 133 *** *** 8.64 182 157 *** 96.7 271 25.2
Cadmium, Total Recoverable 5 (ug/l) 0.9 0.9 0.9 *** *** 0.9 0.9 1.6 *** 0.9 0.9 0.9
Chromium, Total Recoverable 100 (ug/l) 6.1 2 2 *** *** 2 2 2.7 *** 2 4.8 7.6
Lead, Total Recoverable 15 (ug/l) 0.67 0.67 0.67 *** *** 0.67 0.67 0.67 *** 0.67 0.67 0.67
Coliform, Fecal 4 (#/100ml) <1 <1 <1 *** *** <1 <1 <1 *** <1 <1 <1
pH 6.5 to 8.5 5.9 6.5 6.9 *** *** 6.8 4.1 5.1 *** 6.3 6.8 5.3
Sulfate, Total 250 (mg/l) 646 232 334 *** *** 9.53 416 286 *** 441 342 119
Turbidity Report 0.53 0.28 0.84 *** *** 1.38 0.89 2.73 *** 0.92 4.47 5.86
Sodium, Total Recoverable 160 (mg/l) 156 35.2 78.6 *** *** 3.32 138 114 *** 52.2 235 28.5
Specific Conductance Report 1450 1165 1340 *** *** 206 1310 1099 *** 1145 1658 396
Temperature (C), Water Report 26.6 26.4 28.2 *** *** 30.1 28.9 31.7 *** 27.1 26.1 28.8
Oxygen, Dissolved  (DO) Report 0.8 0.71 0.53 *** *** 1.4 0.55 0.91 *** 0.21 0.17 0.36

Capri Isles 
MWC‐05

Water Level Relative to NGVD Report 11.48 11.36 5.64 *** *** 12.27 8.09 8.85 *** 3.80 9.34 7.18
Nitrogen, Nitrate, Total (as N) 10 (mg/L) 0.05 0.01 0.06 *** *** 0.15 0.06 9.56 *** 0.06 0.06 0.06
Solids, Total Dissolved (TDS) 500 (mg/l) 1580 804 1084 *** *** 208 932 664 *** 596 1136 476
Arsenic, Total Recoverable 10 (ug/l) 2.6 2.6 0.7 *** *** 1.6 35.9 3.1 *** 0.7 0.7 2.0
Chloride (as Cl) 250 (mg/l) 273 47 160 *** *** 13.7 189 129 *** 67.8 238 28.1
Cadmium, Total Recoverable 5 (ug/l) 0.2 0.2 0.9 *** *** 0.9 0.9 0.9 *** 0.9 0.9 0.9
Chromium, Total Recoverable 100 (ug/l) 5.5 0.9 2.0 *** *** 2.0 2.0 3.2 *** 2.0 6.3 7.3
Lead, Total Recoverable 15 (ug/l) 2.9 2.9 0.7 *** *** 0.7 0.7 0.7 *** 0.7 0.7 0.7
Coliform, Fecal 4 (#/100ml) <1 <1 <1 *** *** <1 <1 <1 *** <1 <1 <1
pH 6.5 to 8.5 6.3 6.8 6.8 *** *** 6.9 4.0 5.2 *** 6.7 6.9 5.5
Sulfate, Total 250 (mg/l) 847 276 398 *** *** 19.5 409 261 *** 263 325 262
Turbidity Report 0.6 0.5 0.6 *** *** 0.9 0.4 0.7 *** 0.5 1.7 3.9
Sodium, Total Recoverable 160 (mg/l) 160.0 33.0 82.8 *** *** 6.9 130.0 94.2 *** 29.9 187.0 26.4
Specific Conductance Report 1998 1124 1194 *** *** 346 1411 1005 *** 836 1530 596
Temperature (C), Water Report 26.5 25.6 25.7 *** *** 27.7 28.4 30.1 *** 26.8 24.5 28.0
Oxygen, Dissolved  (DO) Report 0.29 0.40 0.66 *** *** 0.67 0.41 0.46 *** 0.37 0.38 0.35
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Capri Isles    
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Capri Isles   
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05

Capri Isles MWC‐
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Bay Indies 
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Bay Indies   
MWI‐05
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Quarter Parameter Permit Level
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Sample 

Measurement
Water Level Relative to NGVD Report 11.26 5.24 11.28 *** *** 10.37 7.89 8.45 *** 2.90 9.34 5.70
Nitrogen, Nitrate, Total (as N) 10 (mg/L) 0.02 0.03 0.04 *** *** 0.01 0.01 10 *** 0.01 0.01 0.07
Solids, Total Dissolved (TDS) 500 (mg/l) 804 1000 1310 *** *** 188 952 688 *** 628 1220 400
Arsenic, Total Recoverable 10 (ug/l) 2.6 2.6 2.6 *** *** 2.6 24.0 2.6 *** 2.6 2.6 2.6
Chloride (as Cl) 250 (mg/l) 46 148 235 *** *** 7 193 145 *** 94 268 26
Cadmium, Total Recoverable 5 (ug/l) 0.2 0.2 0.2 *** *** 0.2 0.2 0.8 *** 0.2 0.2 0.2
Chromium, Total Recoverable 100 (ug/l) 1.1 0.7 5.1 *** *** 0.6 0.8 2.3 *** 0.6 1.5 18.0
Lead, Total Recoverable 15 (ug/l) 2.9 2.9 2.9 *** *** 2.9 2.9 2.9 *** 2.9 2.9 4.4
Coliform, Fecal 4 (#/100ml) <1 <1 <1 *** *** <1 <1 <1 *** <1 <1 <1
pH 6.5 to 8.5 6.9 7.1 5.9 *** *** 6.9 4.4 5.6 *** 6.8 7.1 5.5
Sulfate, Total 250 (mg/l) 232 389 720 *** *** 18 499 429 *** 341 616 188
Turbidity Report 0.3 0.3 0.4 *** *** 2.0 3.1 2.3 *** 1.1 1.7 4.1
Sodium, Total Recoverable 160 (mg/l) 32.0 82.0 140.0 *** *** 6.4 130.0 89.0 *** 34.0 190.0 23.0
Specific Conductance Report 1088 1330 1799 *** *** 288 1393 1021 *** 953 1776 508
Temperature (C), Water Report 23.7 21.0 23.6 *** *** 24.2 23.3 23.8 *** 21.1 20.9 24.6
Oxygen, Dissolved  (DO) Report 0.51 0.89 0.41 *** *** 0.87 0.70 0.79 *** 0.64 0.51 0.72
Water Level Relative to NGVD Report 11.86 6.84 11.98 2.71 12.76 11.87 8.59 11.95 1.93 4.90 10.04 13.28
Nitrogen, Nitrate, Total (as N) 10 (mg/L) 0.01 0.03 0.01 0.07 0.01 0.01 0.01 14.9 0.01 0.48 0.01 0.01
Solids, Total Dissolved (TDS) 500 (mg/l) 804 888 1400 1500 1430 172 928 784 1230 748 936 348
Arsenic, Total Recoverable 10 (ug/l) 2.6 2.6 2.6 3.8 110.0 2.6 24.0 2.6 2.6 2.6 2.6 2.6
Chloride (as Cl) 250 (mg/l) 88 195 239 269 211 172 232 191 201 83 201 28
Cadmium, Total Recoverable 5 (ug/l) 0.2 0.2 0.2 0.5 0.2 0.2 0.2 0.8 0.2 0.2 0.2 0.2
Chromium, Total Recoverable 100 (ug/l) 0.7 0.6 7.9 0.6 1.0 1.0 1.3 2.1 1.2 0.6 2.4 5.8
Lead, Total Recoverable 15 (ug/l) 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9
Coliform, Fecal 4 (#/100ml) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
pH 6.5 to 8.5 6.9 7.1 6.1 6.7 6.7 7.0 4.4 5.5 7.0 6.7 7.2 5.6
Sulfate, Total 250 (mg/l) 257 311 556 588 526 9 327 284 453 309 237 142
Turbidity Report 0.3 3.5 1.0 1.3 0.9 1.7 1.9 0.3 0.4 0.8 2.4 3.2
Sodium, Total Recoverable 160 (mg/l) 33.0 69.0 140.0 120.0 100.0 4.9 140.0 99.0 130.0 42.0 170.0 23.0
Specific Conductance Report 1144 1220 1886 1845 1005 1134 1072 1248 1309 1012 1380 411
Temperature (C), Water Report 24.7 25.8 23.4 24.4 25.0 24.8 23.2 23.5 24.8 23.4 22.1 27.4
Oxygen, Dissolved  (DO) Report 0.37 0.41 0.42 0.40 0.49 1.34 1.52 1.27 0.93 0.17 0.18 0.11
Water Level Relative to NGVD Report 12.36 7.84 12.58 3.71 13.26 11.97 9.19 10.35 2.33 6.60 11.04 8.58
Nitrogen, Nitrate, Total (as N) 10 (mg/L) 0.01 0.01 0.01 0.31 0.01 0.01 0.01 6.35 0.02 0.02 0.01 0.05
Solids, Total Dissolved (TDS) 500 (mg/l) 812 892 1190 1610 1380 132 808 644 1230 720 1260 224
Arsenic, Total Recoverable 10 (ug/l) 2.6 2.6 2.6 5.3 83.0 2.6 27.0 16.0 2.6 2.6 2.7 3.4
Chloride (as Cl) 250 (mg/l) 59 140 243 212 176 5 229 158 190 73 348 20
Cadmium, Total Recoverable 5 (ug/l) 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.4 0.2 0.2 0.2 0.2
Chromium, Total Recoverable 100 (ug/l) 1.4 0.7 4.8 1.0 1.8 1.1 0.7 2.2 0.7 0.6 2.0 5.8
Lead, Total Recoverable 15 (ug/l) 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9
Coliform, Fecal 4 (#/100ml) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 2 1
pH 6.5 to 8.5 6.9 7.1 5.6 6.8 6.7 7.0 4.3 6.0 7.0 6.5 7.0 5.8
Sulfate, Total 250 (mg/l) 193 364 542 682 713 13 297 230 484 387 345 76
Turbidity Report 0.3 1.1 0.4 1.0 0.8 1.3 0.5 0.8 0.5 0.8 3.7 2.8
Sodium, Total Recoverable 160 (mg/l) 33.0 72.0 140.0 130.0 110.0 4.6 130.0 100.0 130.0 44.0 230.0 18.0
Specific Conductance Report 1088 1200 1629 1880 1710 248 1250 996 1598 923 1606 290
Temperature (C), Water Report 24.9 25.2 27.4 26.1 27.8 28.6 26.7 27.7 27.9 27.8 25.5 29.7
Oxygen, Dissolved  (DO) Report 0.82 1.12 2.23 1.91 0.82 2.69 1.68 2.78 1.73 0.79 0.91 0.75
Water Level Relative to NGVD Report
Nitrogen, Nitrate, Total (as N) 10 (mg/L)
Solids, Total Dissolved (TDS) 500 (mg/l)
Arsenic, Total Recoverable 10 (ug/l)
Chloride (as Cl) 250 (mg/l)
Cadmium, Total Recoverable 5 (ug/l)
Chromium, Total Recoverable 100 (ug/l)
Lead, Total Recoverable 15 (ug/l)
Coliform, Fecal 4 (#/100ml)
pH 6.5 to 8.5
Sulfate, Total 250 (mg/l)
Turbidity Report
Sodium, Total Recoverable 160 (mg/l)
Specific Conductance Report
Temperature (C), Water Report
Oxygen, Dissolved  (DO) Report
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