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In performing this routing study, the goal was to make the evaluation and priority ranking of route 

alternatives as objective and quantitative as possible.  The key to this was to establish non-direct cost 

criteria, that is, factors that do have a cost, but the cost is hard to define, and not directly related to 

construction, therefore identified as ñnon-directò costs.  The team collected, combined, and evaluated 

GIS data from multiple sources (Sarasota County, Charlotte County, City of North Port, FDOT, 

SWFWMD, FDEP, and property appraisers) into a custom GIS database.  Field reconnaissance was 

performed to augment the GIS data with additional information not available in agency GIS.  The 

possible route alternatives were prescreened and broken down into manageable route segments for 

detailed analysis.  Each segment was analyzed for intersections with pertinent GIS information and a 

calculated score for non-direct cost factors was determined for each segment as well as the comparative 

direct cost.  The individual segments were then combined into feasible routes providing maximum 

regional benefit.  The shortlisted routes were then ranked by the resulting score for regional benefit, non-

direct cost, and direct cost.  The result was a robust and defensible quantitative analysis and ranking of 

alternatives.

Opening Statement



Kimley-Horn and Associates, Inc. in cooperation with the 

Peace River Manasota Regional Water Supply Authority

Project Summary

The PRMRWSA is expanding its regional interconnecting pipelines to serve member utilities, customers, 

and partners in four counties in SW Florida.  Kimley-Horn performed a Feasibility and Routing Study for 

the Regional Integrated Loop Phase 2B and 2C Pipelines Project.  The goal was to make the evaluation of 

alternative routes objective and quantitative.  The team combined GIS data from multiple sources into a 

custom Total GIS database.  Route segments were identified for detailed analysis.  Field reconnaissance 

added missing data.  Segments were checked for intersections with GIS information and a calculated 

score was determined.  The result was a robust and defensible ranking of alternatives for an alignment 

of a large diameter regional pipeline in an urbanized area.
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WELCOME TO THE
Peace River Manasota

Regional Water Supply Authority

Our goal is to ensure every customer has access to a safe and reliable water supply.

Our Mission
To provide the region with a high-quality, safe drinking water supply that is reliable, sustainable, 
and protective of our natural resources now and into the future.

Our Vision
Through cooperation and collaboration, the Authority and its Customers shall create, maintain, and 
expand a sustainable, interconnected regional water supply system.

Source:  
www.regionalwater.org

http://www.regionalwater.org/


Peace River Manasota
Regional Water Supply Authority

The Peace River Manasota Regional Water Supply Authority is a regional water supplier that 
ǇǊƻǾƛŘŜǎ ǿƘƻƭŜǎŀƭŜ ŘǊƛƴƪƛƴƎ ǿŀǘŜǊ ǎǳǇǇƻǊǘƛƴƎ ǘƘŜ ǊŜƎƛƻƴΩǎ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ŀƴŘ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜΦ ¢ƘŜ 
!ǳǘƘƻǊƛǘȅ ǇǊƻǾƛŘŜǎ ǘƘŜ ǇƭŀǘŦƻǊƳ ŦƻǊ ƛǘǎ ŦƻǳǊ ƳŜƳōŜǊ ŎƻǳƴǘƛŜǎ ǘƻ ŎƻƭƭŀōƻǊŀǘƛǾŜƭȅ Ǉƭŀƴ ǘƘŜ ǊŜƎƛƻƴΩǎ 
water supply benefitting from an economy of scale, shared expertise, and environmental 
stewardship. Since 1991, we have provided drinking water to more than 900,000 people across 
Charlotte, DeSoto, Manatee, and Sarasota counties. Every day, we supply an average of 26 million 
gallons of water per day (MGD) to our members.

Source:  
www.regionalwater.org

http://www.regionalwater.org/


Source:  
www.regionalwater.org
(notes added)

INTERCONNECT PROJECTS UNDER CONSTRUCTION

PHASE 3C
7.3 miles of 42-inch diameter transmission main to 
serve Northeast Sarasota County

PHASE 2B
13 miles of 42-inch diameter transmission main to 
serve Western Charlotte County
Supports future interconnection of the two largest 
drinking water systems in the region
Interconnects alternative water supplies providing 
regional connectivity and reliability
Increases resiliency to drought, hurricanes, floods 
and climate change
Improves drinking water quality to residents.ISSION 
SYSTEMEXPANSION
CURRENT PROJECTS - TOTAL CAPITAL COST
Estimated at $ 157.7 Million

North Regional 
Transmission 
Main 2010

Phase 3C

Carlton WTP

PR WTP

http://www.regionalwater.org/


T. Mabry Carlton, Jr. WTP
15.0 MGD Brackish Water EDR
(Electrodialysis Reversal)

Peace River Facility 
51 MGD Surface Water 
Treatment Plant

Primary objectives of the Phase 2 Interconnect:

1. Provide a back-up for the NRTM, a 23-mile cross country transmission main connecting the Carlton EDR WTP 
and the Peace River Surface WTP (north loop).

2. Provide about 30 MGD of additional capacity to transfer potable water to regional customers.

3. Increase resiliency in the regional public water supply.

The Peace River Facility is being expanded by 24 MGD to 75 MGD finished water production capacity.



Challenges to a route recommendation

Challenges for preparation of the Regional Integrated Loop System Phase 2B and Phase 2C Feasibility 
and Routing Study.

1. Feasible routes would likely pass through Charlotte County, Sarasota Country, the City of North 
Port and the City of Sarasota.

2. Easements would likely be needed.

3. Approval of the recommended route requires acceptance by the local governments as well as the 
four-member Authority Board comprised of Commissioners from Manatee, DeSoto, Sarasota and 
Charlotte Counties. 

4. Costs are shared by proportional benefit.  Different routes have differing proportions of benefits.

5. The Authority has four member counties, of which three are direct customers for wholesale water; 
the City of North Port as  fourth customer; and the Englewood Water District and the City of 
Venice as Partners for interlocal agreements to share potable water in emergencies.

6. The recommended route must be acceptable to the Southwest Florida Water Management District 
(SWFWMD) providing significant funding support for regionally beneficial water systems.



Initial Presentation of Routes to Authority

Presented routes including the alternatives considered in a 2006 study, along with additional routes identified by 
others in various documents provided by the Authority. 

The intent was to initiate the review process with all routes considered. 

To conceptualize the wide array of alignment possibilities, routes were grouped according to their source and 
geographical characteristics:

Å Northern Routes ς routes parallel to or close to the existing Authority-owned NRTM (north loop).

Å Routes through City of North Port (east) ς routes lying primarily in the eastern portion of North Port

Å Routes through City of North Port (west) ς routes lying primarily in the western portion of North Port, but east 
of the Myakka River

Å Routes near or crossing the Myakka River ς routes crossing the Myakka River at US-41 or utilizing a previously-
studied alignment in Deer Prairie slough immediately east of the River.



Previous Planning 2006



Potential 

Routes

ÅAll potential 

routes identified 

in previous 

studies.

ÅAuthority, 

Members, 

Customers, 

Partners 

Collaboration

ÅNo stone 

unturned
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Part 2 ς Quantitative Analysis of Feasible Routes



Regional Loop Phase 2B and Phase 2C

Background and Scope

Peace River Manasota Regional 
Water Supply Authority Workshops

Members, Customers, 
and Partners Meetings

Potential Routes 
to Consider

Refined Routes to 
Evaluate

Where is Growth Anticipated
Greatest Benefit to Region, 
PRMRWSA, Members, and 
Customer - All Things 
Considered

No Stone Unturned

Very Productive



To put it simply, a GIS Total Model is a GIS database, assembled from multiple sources, that 
contains any and all pertinent information that has to do with a project.  This data is then 
condensed and utilized in the route selection.  It can be modified and used for any project that 
uses or needs GIS and has proven to be successful when used for a route study.

What is a GIS Total Model

Used ArcMap since retired
Currently we would use ArcGIS Pro

ArcGIS Prois a full-featured professional desktop GIS 
application fromEsri. WithArcGIS Pro, you can explore, 
visualize, and analyze data; create 2D maps and 3D 
scenes; and share your work toArcGIS Onlineor 
yourArcGIS Enterpriseportal. The sections below 
introduce the sign-in process, the start page,ArcGIS 
Proprojects, and the user interface.

Source: esri.com Environmental Systems 
Research Institute, Inc.  



What is a GIS Total Model

A GIS database assembled 
from multiple sources that 
contains any/all pertinent 
information on a project

Create a method of analysis 
that could efficiently rank 

route segments against each 
other 

Rank each route against each 
other using information that 
could be quantified into 
number of impacts for ease in 
ranking

GIS Data Examples: 
Environmental, Facilities, 

FDOT, Parcels, Roads, Utilities, 
ROW

GIS Total Model





The first step in the GIS Total Model construction is to gather pertinent information in the form of shapefiles.  The 
shapefiles that were gathered for this route study are listed below:

1. Environmental

a. Endangered Species
b. Soils
c. ERIC Waste Cleanup Zones
d. Florida State Fund Cleanup Zones
e. Florida Department of Environmental Protection Dry-cleaning Solvent Cleanup Zones
f. Florida Superfund Cleanup Zones
g. Petroleum Contamination Monitoring Zones
h. Underground Injection Control Class I Wells
i. Underground Injection Control Class V ASR Wells
j. Underground Injection Control Class V ASR Non-Wells
k. Groundwater Contamination Areas
l. National Wetlands Inventory
m. Waterway Crossings 

GIS Total Model Construction



2. Facilities

a. County Facilities (Charlotte County)
i. Including fire stations and law enforcement
b. Parks (Charlotte County)
c. County Facility (Sarasota County)
i. Including law enforcement and fire departments
d. School
e. Daycare
f. Health Medical
i. Including hospitals, hospice, assisted living facilities, and nursing homes
g. Church
h. Park Boundary (Sarasota County)
i. Trail (Sarasota County) 

GIS Total Model Construction



3. Florida Department of Transportation (FDOT)

a. Annual Average Daily Traffic
b. Speed Limit
c. Number of Lanes
d. Thoroughfares
e. FDOT 2022-2027 Work Plan

GIS Total Model Construction



4. Parcels

a. Parcels (Sarasota County)
b. Parcels (Charlotte County)
c. Sarasota County Owned Parcels
d. Future Land Use (Sarasota County)
e. Future Land Use (Charlotte County

5. Roads

a. Hurricane Evacuation Route
b. Streets (Charlotte County)
c. Streets (Sarasota County)
d. Sidewalk (Sarasota County)
e. Bus Route (Sarasota County)
f. Bicycle Lane (Sarasota County)

 

GIS Total Model Construction



6. Utilities

a. Stormwater Open Channels (Sarasota County)
b. Stormwater Pipes (Sarasota County)
c. Reclaimed Water Mains (Sarasota County)
d. Sanitary Sewer Gravity Mains (Sarasota County)
e. Sanitary Sewer Pressurized Mains (Sarasota County)
f. Water Mains (Sarasota County)
g. Reclaimed Water Mains (Charlotte County)
h. Sanitary Sewer Mains (Charlotte County)
i. Sanitary Vacuum Mains (Charlotte County)
j. Force Main (City of North Port)
k. Sanitary Sewer Gravity Mains (City of North Port)
l. Reuse Main (City of North Port)

There were shapefiles that had to be created from scratch, these included a right-of-way (ROW) shapefile and 
information collected from field reconnaissance.  The ROW shapefile was created by taking the negative space from 
the different parcels shapefiles to create a ROW area.

GIS Total Model Construction



GIS Total Model Construction

Nodes

ÅSegment Nodes

ÅPipe (42ò wide)

ÅEasement (50ô wide)Segment and object definition

DA

D

SEGMENT 
106



GIS Total Model Construction

ÅThere was a massive amount of data and information available.  Therefore, 
focused on the potential impacts of each route or segment.  To determine what 
impacts (intersections with GIS data) defined GIS polygons for the pipes and 
easements based on actual size. 

ÅTo evaluate each segment, node files were created. Between each set of nodes, a 
segment runs between  the 2 nodes.

Å¢ƘŜ ǇƛǇŜ ǎƘŀǇŜ ƛǎ ŀ пнέ ǿƛŘŜ ǎƘŀǇŜŦƛƭŜ ǘƘŀǘ ŜǾŜƴƭȅ ǎǇƭƛǘǎ ǘƘŜ ŎŜƴǘŜǊƭƛƴŜ ƻŦ ŜŀŎƘ 
segment ς shown in dark blue in the image

Å¢ƘŜ ŜŀǎŜƳŜƴǘ ǎƘŀǇŜ ƛǎ ŀ рлΩ ǿƛŘŜ ǎƘŀǇŜŦƛƭŜ ŜǾŜƴƭȅ ǎǇƭƛǘǎ ǘƘŜ ŎŜƴǘŜǊƭƛƴŜ ς shown 
in light blue

ÅIn total, 54 segments were created through this process

ÅEach of the 54 segments has a separate GIS polygon pipe and easement shape in 
the respective shapefiles



Field Reconnaissance

Over 60 Miles of 
Route Segments

ÅWalked & drove

ÅSplit into 2 groups for 
repetitive and different 
perspectives

ÅInformation missing from 
the database

ÅVerifying GIS data



Field Reconnaissance

ÅWalked/ drove 60 miles of segments

ÅThese shapefiles were curated from the field reconnaissance:

ÅUnderground Sewer Mains in North Port

ÅUnderground Gas

ÅUnderground Telecom

ÅOverhead Power

ÅIn the data analysis, ǘƘŜǎŜ ǎƘŀǇŜŦƛƭŜǎ ŀǊŜ ƎƛǾŜƴ ŀ άмέ ƛŦ ǇǊŜǎŜƴǘ ƻƴ ǘƘŜ 
ǎŜƎƳŜƴǘΣ ŀƴŘ ŀ άлέ ƛŦ ǘƘŜǊŜ ƛǎ ƴƻǘ ŜǾƛŘŜƴŎŜ ƻŦ ǘƘŜƳ ƻƴ ŀ ǎŜƎƳŜƴǘ



GIS used to determine conflicts impacting a route by the quantitative data involved with each 42-inch pipe 
ǎŜƎƳŜƴǘ ŀƴŘ рлΩ ŜŀǎŜƳŜƴǘ
Roads ς everything pertaining to roads and sidewalks, such as the speed limits, road ownership for permitting, 
and sidewalk impacts that would complicate the project and increase costs
Wetlands ς would be a conflict that would require HDD or permitting 
HDD - drills under water ways, intersections, and wetlands
Planning ς FDOT projects including road widening and repairs
Facilities ς daycares, schools, hospice, hospitals, parks, fire departments, police departments conflicts pertaining 
to public inconveniences and altered construction schedules
Environmental ς soil contamination zones, endangered species ς scrub jays, bald eagles, burrowing owls potential 
permitting and construction seasonal constrictions (nesting)



Segment Analysis PEACE RIVER MANASOTA REGIONAL WATER SUPPLY 

AUTHORITY  

PHASE 2B AND 2C PIPELINES FEASIBILITY STUDY  

SEGMENT ANALYSIS - 202 (Kenilworth, Hineline, Alonzo, US 41) 

Total Length of Pipe: 17,677 LF Nodes: BA-B 

    

CATEGORY  DESCRIPTION QUANTITY  UNIT  

Utilities - Water 50-ft Esmt, Length Adjacent or Intersected 8,424 LF 

  42" Pipeline, Length Intersected 2,329 LF 

Utilities - Sewer 50-ft Esmt, Length Adjacent or Intersected 880 LF 

  42" Pipeline, Length Intersected 135 LF 

Utilities - Sewer (site walk) Along Segment, 1-yes or 0-no 0 Y/N 

Utilities - Reclaimed 50-ft Esmt, Length Adjacent or Intersected 300 LF 

  42" Pipeline, Length Intersected 18 LF 

Utilities - Overhead Power 50-ft Esmt, Length Adjacent 13,907 LF 

Utilities - Gas (site walk) Along Segment, 1-yes or 0-no 1 Y/N 

Utilities - Telecom (site walk) Along Segment, 1-yes or 0-no 1 Y/N 

Stormwater - Pipes 50-ft Esmt, Length Adjacent or Intersected 0 LF 

ROW 50-ft Esmt, % of Segment in ROW 92.08 % 

Parcels 50-ft Esmt, No of Parcels Intersected 24 EA 

Waterways HDD Length Waterways (100'/side) 1,360 LF 

  Waterway Crossing Count 5 EA 

Road Intersections Intersection Count 3 EA 

Wetlands HDD Length Wetland (100'/side) 417 LF 

  50-ft Esmt, Wetland Crossing Count 2 EA 

Environmental Endangered Species Located within 100 ft 1 EA 

  Contamination Sites within 100 ft 2 EA 

Sidewalk 50-ft Esmt, Length Intersected 0 LF 

Speed Limit Max Speed Along Segment 45 mph 

  Min Speed Along Segment 30 mph 

Roads Along Evacuation Route, 1-yes, or 0-no 1 Y/N 

  Along Transit/Bus Route, 1-yes, or 0-no 0 Y/N 

Facilities Total School Count 0 EA 

  Total Daycare Count 1 EA 

  Total Church Count 2 EA 

  Total Fire/EMS Count 0 EA 

  Total Hospital/Medical Count 0 EA 

 

Export

ωExport GIS data 
tables to Excel

Create

ωCreate a spreadsheet 
for each category

Add

ωAdd data for all 
segments 

Sort

ωSort exported data 
by segment

Combine

ωCombine data for 
each segment



ÅThe GIS data were exported into excel

ÅEach category became a separate spreadsheet

Å Individual segment data was combined into one spreadsheet as shown previously 

ÅThe first category for this segment is water main intersections there were 8000 LF of 

easement intersections found in GIS and 2000 LF of pipe intersections

ÅThe respective data from the GIS export for each segment for each category was pulled 

into the spreadsheets

ÅEach spreadsheet contains the data for each category by segment

ÅA master spreadsheet for each segment was created ς shown here

ÅThis tab pulls all the data for that individual segment into one spreadsheet

Segment Analysis ς for each segment, the quantity of each category such as water, sewer, 
environmental impacts, was totaled

Segment Analysis



The methodology used to rank the routes came down to two types of analyses, the Comparative 

Cost analysis and the Non-direct cost impact analysis.

Comparative cost analysis: estimated construction cost comparison developed by using 

consistent unit pricing based on recent bid tabulations for construction of similar projects. 

Quantities found with the GIS Total model were used to quantify the crossings, intersections and 

other components consistently over all the routes for consistent applied cost projections

Non-direct cost impacts were determined from the GIS Total Model, where we could rank impacts 

of non-direct cost criteria applying a weighting factor scoring the routes based on the combined 

factor with the highest scoring having the lowest number of conflicts which would be the more 

favorable route having fewer impacts to the surrounding community.

Route Ranking Methodology



Route Development

Combine segments into routes

Arrange segments into logical 
route alternatives

ÅSegment-by-segment 
comparison

ÅDependent on the least 
number of impacts from 
quantitative evaluation

ÅConcerns:

ÅCrossing environmentally 
sensitive Myakka River

ÅCrossing I-75

ÅCrossing State Forested 
lands and SWFWMD property



Route Ranking Methodology

ÅRecent Bid Tabs

ÅQuantities based 
on GIS Total 
Model

Comparative 
Cost 

Analysis

ÅGIS Total Model

ÅRank impact of 
non-direct cost

ÅApply weighting 
factor

ÅScore routes

ÅHighest ranked 
route has least 
number of conflicts

Non-Direct 
Cost 

Analysis

The non-direct costs were determined solely from the GIS Total Model by ranking the impacts, applying a weighting 
factor, scoring the routes with the highest-ranking route having the fewest number of conflicts.



Ranking Matrix

Non-Direct Cost Criteria

Constructability

Public Impacts

Safety

O&M

Long Range Planning

Environmental and Permitting

Land Needs

Impacts to Cultural Resources



Route 2B.1 Impact Factor

The impacts were quantified for each category based on the percent breakdown: between 0-25% (4 points), >25-50% (3 points), >50-75% 
(2 points) up to a maximum of >75-100% for 1 point. A segment ranking of 1 is negatively impactful and a ranking of 4 is minimally 
impactful



Weighting Factor

Criteria Categories 
Weighting Factor 

% of 100% 
Comment 

Constructability 20% Increases direct cost and duration 

Public Impacts 5% Public impacts temporary 

Safety 10% Important but can be mitigated 

Operations and Maintenance 20% Long term impact so important 

Consistency with Long Range Planning 20% Long term impact so important 

Environmental and Permitting 10% May increase direct cost and duration 

Land Requirements 10% Significant permanent impact 

Impacts to Cultural Resources 5% No significant impacts discovered 

 Not all criteria of equal importance, weighting factor established by round table of Authority staff 
representing operations, management, water resources 



Ranking of Route 2B.1
From Ranking 

Matrix Weight x Impact Factor

Sum of 
Weighted 
Factors

Average 
of 

Ranking 
Factors

The ranking criteria and weight are in the far-left columns.The sum of each impact from 0-4 is the impact factor, shown here. The weighted factor is the weight 
times the impact factor.  The sum of all weighted factors is the ranking for that individual segment.  The average of all the ranking factors for a route is the final non-
direct cost criteria. 


