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Opening Statement

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 estallisbat@ost

criteria, that is, factors that do have a cost, but the cost is hard to define, and not directly related to
construction, thedief®@cteo i desntts fi eldheast dimmncol |l ec
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 netiirect 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.



Kimley-Horn and Associates, Inm 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. Kinideyn performed deasibility and Routing Study for

the Regional Integrated Loop Phase 2B and 2C Pipelines Pridjeagjoal was to make the evaluation of
alternative routeobjective and guantitative The team combined GIS data from multiple sources into a
customTotal GlSlatabase. 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.

Speaker:
Douglas H. Eckmann. P.E., BCEE, BCWRE, F.ASCE

Douglas.Eckmann@kimknprn.com

Contributors to the routing study and the analytical procedure:
Heather Ripley, P.E.
Jordan Miller, E.I.


mailto:Douglas.Eckmann@kimley-horn.com

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 higduality, 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 sustainabl&terconnected regional water supply system

Source:
wWww.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

LINE OARSE K2t SalFrfS RNAY]TAY3I 4FGSNI adzLILIR2 NI AY 3 (K
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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.orqg



http://www.regionalwater.org/

INTERCONNECT PROJECTS UNDER CONSTRUCTION
North Regional

Trarlsmission PHASE 3C

Main 2010 ] ) . )
7.3 miles of 44nch diameter transmission main to

serve Northeast Sarasota County

PHASE 2B

13 miles of 44nch 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 teesidents.

SARASOT/A
Phase 3C

() carlton WTP \

Y PRWTP

CURRENT PROJECISTAL CAPITAL COST
Estimated at $ 157.7 Million

Source:
WwWw.regionalwater.org

(notes added)


http://www.regionalwater.org/

Primary objectives of the Phase 2 Interconnect:

1. Provide a backip for the NRTM, a 2@ile 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.

T. Mabry Carlton, Jr. WTP
15.0 MGD Brackish Water ED

s (Flectrodialysis Reversal)

7 ———

Peace River Facility g% &\
51 MGD Surface WateN

Treatment Plant




Challenges to a route recommendation

Challenges for preparation of theeglonal 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.

Easements would likely be needed.

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

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.

The recommended route must be acceptable to 8muthwest Florida Water Management District
(SWFWMD) providing significant funding supportrémionally beneficialvater 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 wili routes considered

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

A Northern Routes; routes parallel to or close to the existing Authositwned NRTM (north loop).
A Routes through City of North Port (east)outes lying primarily in the eastern portion of North Port

A Routes through City of North Port (westjoutes lying primarily in the western portion of North Port, but east
of the Myakka River

A Routes near or crossing the Myakka Riyesutes crossing the Myakka River at-&ISor utilizing a previously
studied alignment in Deer Prairie slough immediately east of the River.



CITY/OF
VENIGE

\;&vemcs

B ATk

L 'fGARDENS‘} ¥

v n A' N 11\

r=p -.a-

\’\

W(DECOMMISSIONED)

O

CARLTON WTP

Booster Station

1inch = 9,000 feet

DEERIPRAIRIE

NE BOOSTER |

PHASE 2A

¥ PLANTAT'I‘ON .TANK
NORTH PORT;

PRICE BLVD

" FLAMINGO BLVD  HILLSBOROUGH
. INTERCONNECT

v 'INTERCONNECT. BOOSTER STATION

( 4,500 9.000 18,000 Feet
I —
ﬁ “
¥
'PRMRWSA

REGIONAL
FACILITY.

_ m@%‘%‘

BESCAVNE DR WY 1
- HARBOR BLVD ¢

3 lNTERCONNECT
= W irp sy

EYWAY RD PHASE 2D

ENGLEWOOD
WATER DISTRIGT™

\ ' ENGLEWOOD
A we

WTP
W

iEEES w.mnu, 'l&.«t-‘. Mmrw EEEHEST F [FG, Bal o
b= Db Aoy e Bl CESd v




Potential | CARLTON WTP. ALL ROUTES e
O en Ia ; 3 1inch = 7,000 feet s Other Existing Main
.CARLTON PRESERVE' i R 10D feet O  Water Treatment Plant

Routes S laen L Sl o

£\  Booster Station

IDEERIPRAIRIE!
(CREEK!

AAIl potential GARDENS
routes identified i
In previous _
studies.

. CITV ORI
“Naol /| NORTH PORT:

- PUANTATIONTANK f 5 |5l | mcwTpf i
AAUthorlty’ ! - 2 ) | (=l g . | 'J“ : "" LY RN RN

A ysthuns

Members,
Customers,
Partners
Collaboration

ANo stone
unturned

MYAKKA
STATE.




Gyl MEETING WITH e
SARASOTAICOUNTY,

_CARLTON WTP PEACE RIVER MANASOTA REGIONAL
®

CARLTON|PRESERVE | WATER SUPPLY AUTHORITY,
CHARLOTTE COUNTY, AND KIMLEY-HORN |

Peace River Existing Main

N
O Water Treatment Plant N
a Interconnect
FAY Booster Station

1inch = 9,000 feet
9000 4500 0 9,000 Feet
N

4 DEISOTOL
COUINITRY: =

by

T S

POTENTIAL
INTERCONNECT

PEACE RIVER
MANASOTA

CRARLITTE cOUNTY

CrarLoTTE COUNTY
FLORIDA




%mdﬁ& Q\)@Trﬂw MEET'NG WITH === Possible Routes

) ShwiTon wre PEACE RIVER MANASOTA REGIONAL | | —_ Lootwerexine e

WATER SUPPLY AUTHORITY, Interconnect
SARASOTA COUNTY, AND KIMLEY-HORN Hooster Sation

1inch = 7,000 feet
6000 3000 O 6,000 Feet
N

{GARDENS
“WTP.O

»l-
= =l

Lm

SWwwpé

WATER DISTRICT

A
|
A

Byt

4

CHARUOTTERCOUNT V.

1Aty

STATE

e




STARASOITAT GO UINITRY/ MEETING WITH e Possible Routes

CARLTONIWITERS. PEACE RIVER MANASOTA REGIONAL || —_ oreefweresnstian

CARLTONIPRESERVE! ‘
WATER SUPPLY AUTHORITY, 2 Water Treatment Plant N

FAY Booster Station

1inch = 7,000 feet
6000 3000 O 6,000 Feet
D

Interconnect

Ny

: : _ geet ‘ PEACE RIVER
Eﬂsﬂ@mﬁ d = \L_ : MANASOTA

WATERIDISTRICTAS & . i GHIARLOITEIES ‘Q«@@NW‘A \
ZKZ!;E:Z«‘! &

STATE
FOREST,




£
CARLTON 'WTP.

M@m

el JENER)
MMISSIONED ES B

END-SARASOTA @@.

ﬁ

SARASOTATCOUNITY,

MEETING WITH
PEACE RIVER MANASOTA REGIONAL
WATER SUPPLY AUTHORITY,
ENGLEWOOD WATER DISTRICT,
AND KIMLEY-HORN

CHIARUGTIEACO UINYT Ve

ss=s Route Alternative

e Peace River Existing Main

()  Water Treatment Plant
O  Interconnect N
/A  Booster Station
1inch = 7,000 feet
3500 7,000 14,000 Feet

PEACE RIVER H
MANASOTA

RECIONAL WATIER SUPTLY Al T




9 R NODES AND SEGMENTS ||| = rossvie Roue Agrment
) CARLTON WTP.

‘m@m m = e Peace River Existing Main

()  Water Treatment Plant
O  Interconnect
/\  Booster Station

Parallel \ 1inch = 7,000 feet
42" NRTM :

3500 7,000 Feet
[ B |

=
PRICE BLVD
INTERCONNECT
et , . SERRIS RD
IR INTERCONNECT;
MIN EIRE .~ HILLSBOROUGH S
= 2

{@ﬂ@ﬂ&‘
@.am

. : . ) 03] a3 - HARBOR'BLVD. +
NS ﬁIE et #\ y e _L;'-ﬂ!l?-;"" 27 INTERCONNECT,

ATION BISCAYNE DR!
INTERCONNECT;

OOSTER'STATION! |~ | GOLF COURSE
/ BOOSTER STATION

Eﬂsﬂ@m 00D L |
: : Sl GHIARLOIRHESGO NS
A GULFICOVE ,

STATE 4

FOREST.

EL JOBEAN|
OOSTER ATION




Part 2¢ Quantitative Analysis of Feasible Routes
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What is a GIS Total Model

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.

! . e 1 _*@" AL O e Possiblie Route Alignment -
Used ArcMap since retired s AL J carTonwTe hi — e
Currently we would use ArcGIS Pro o M & _ R

ArcGIS Pris a fulifeatured professional desktop GIS|
application fromEsri. WithArcGIS Pro, you can explof

visualize, and analyze data; create 2D maps and 30 S EEEs . S
scenes; and share your workAocGIS Onliner R MO RN N L
yourArcGIS Enterprigmortal. The sections below [ eismnovmnif & 0 AN WRm i
introduce the sigan process, the start pagéycGIS ¢ e A e Bl oo UEE
Proprojects, and the user interface. | il B il i e

Source: esri.coriEnvironmental Systems \ e T
Research Institute, Inc. Praral 1] B R i

£ 0
BOOSTERISTATION



What is a GIS Total Model

A GIS database assembled Create a method of analys
from multiple sources that that could efficiently ran

contains any/all pertinent route segments against ea
Information on a project other

GIS Total Model

Rank each route against eac
other using information that
could be guantified into
number of impacts for ease I
ranking

GIS Data Examplet
Environmental, Facilitie
FDOT, Parcels, Roads, Utiliti6
ROW




SARASOTATCOUIN|TRYS NODES AND SEGMENTS
CARLTON|RESERVE . DECEMBER 2, 2021

VS
GARI.-TON WP

s Possible Route Segment
e Peace River Existing Main
Water Treatment Plant
Interconnect
Booster Station
Possible Route Node

Tinch = 7,000 feet N

0 3500 7,000 Feet
| BN |

Q ~ SMALL SEGMENTDEFINITIONS | ©

D-DA ; R- T(east)

S-T
S-uU
T-V

V-UA
UA-U
UA - VA

130
131
132

133

134

A

Regional Water Supply Authority

A _ Kimley»Horn
PIVRTS @nmmmmjmm@mmm

o/



GIS Total Model Construction

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

Endangered Species

Soils

ERIC Waste Cleanup Zones

Florida State Fund Cleanup Zones

Florida Department of Environmental Protection atganing Solvent Cleanup Zones
Florida Superfund Cleanup Zones

Petroleum Contamination Monitoring Zones
Underground Injection Control Class | Wells
Underground Injection Control Class V ASR Wells
Underground Injection Control Class V ASR-Wetls
Groundwater Contamination Areas

National Wetlands Inventory

Waterway Crossings

TART T SQ 0200

=



GIS Total Model Construction
2. Facilities

County Facilities (Charlotte County)

Including fire stations and law enforcement
Parks (Charlotte County)

County Facility (Sarasota County)

Including law enforcement and fire departments
School

Daycare

Health Medical

Including hospitals, hospice, assisted living facilities, and nursing homes
Church

Park Boundary (Sarasota County)

Trail (Sarasota County)

TT@ T 0T oo T



GIS Total Model Construction

3. Florida Department of Transportation (FDOT)

Annual Average Dalily Traffic
Speed Limit

Number of Lanes
Thoroughfares

FDOT 2022027 Work Plan

©T Q0o



GIS Total Model Construction

4, Parcels

Parcels (Sarasota County)

Parcels (Charlotte County)
Sarasota County Owned Parcels
Future Land Use (Sarasota County)
Future Land Use (Charlotte County

©TQoO0oTR

5. Roads

Hurricane Evacuation Route
Streets (Charlotte County)
Streets (Sarasota County)
Sidewalk (Sarasota County)
Bus Route (Sarasota County)
Bicycle Lane (Sarasota County)

~0 Q0o



GIS Total Model Construction

6. Utilities

Stormwater Open Channels (Sarasota County)
Stormwater Pipes (Sarasota County)

Reclaimed Water Mains (Sarasota County)
Sanitary Sewer Gravity Mains (Sarasota County)
Sanitary Sewer Pressurized Mains (Sarasota County)
Water Mains (Sarasota County)

Reclaimed Water Mains (Charlotte County)
Sanitary Sewer Mains (Charlotte County)
Sanitary Vacuum Mains (Charlotte County)
Force Main (City of North Port)

Sanitary Sewer Gravity Mains (City of North Port)
Reuse Main (City of North Port)

TARTTSQ@ TP 00T

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



GIS Total Model Construction
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GIS Total Model Construction

AThere was a massive amount of data and information available. Therefore,
focused on the potential impacts of each route or segmdotdetermine what
Impacts (intersections with GIS data) defined GIS polygons for the pipes and
easements based aactual size

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

At KS LIALIS aAKILIS Aa | nHE G6ARS &aKI LISTA
segmentc shown in dark blue in the image

At KS SIFaSYSyid akKlFLIS Aa | pnQ ¢d4sRown a K| |
In light blue

Aln total, 54 segments were created through this process

AEach of the 54 segments has a separate GIS polygon pipe and easement shape ir
the respective shapefiles



Field Reconnaissance S P——

ater

Sewer/force main

Eeclaimed water/irrigation

Over 60 Miles of J==g

Telecom

R O u te S e g m e n t S Power (buried and overhead)

Stormwater (pipes, structures, swales)

Special’water crossings

Structures North/East | SouthWest

Bridge abutments

AWB.”(ed & drove Buildings

Equipment'machinery

Traffic/Public Impacts North/East | South/West

A Split into 2 groups for Trafe
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Field Reconnaissance

AWalked/ drove 60 miles of segments

AThese shapefiles were curated from the field reconnaissance:
AUnderground Sewer Mains in North Port
AUnderground Gas

AUnderground Telecom
AOverhead Power

Aln the data analysm KSasS akl LST
3S3AYSYydsE YR | ané A



GIS used to determine conflicts impacting a route by the quantitative data involved with easbMgipe
aS3aYSyd FyR pnQ SkasSySyl

Roads; 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

Wetlandsc would be a conflict that would require HDD or permitting

HDD- drills under water ways, intersections, and wetlands

Planningg FDOT projects including road widening and repairs

Facilitiesg daycares, schools, hospice, hospitals, parks, fire departments, police departments conflicts pertaining
to public inconveniences and altered construction schedules

Environmentak soil contamination zones, endangered spe@easrub jays, bald eagles, burrowing owls potential
permitting and construction seasonal constrictions (nesting)



Segment Analysis

Export
wExport GIS data

tables to Excel

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, Lenath Infersected VTN —
Utilities - Sewer (site walk) | Along Segment, des or Gno 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, 4yes or Bno 1 Y/N
Utilities - Telecom (site walk] Along Segment, yes or Gno 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 Parcelktersected 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,-§es, or 6no 1 Y/N
Along Transit/Bus Route,-§es, or Gno 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




Segment Analysis

A The GIS data were exported into excel

A Each category became a separate spreadsheet

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

A The 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

A The respective data from the GIS export for each segment for each category was pulled
Into the spreadsheets

A Each spreadsheet contains the data for each category by segment

A A master spreadsheet for each segment was cregtsdown here

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

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



Route Ranking Methodology

The methodology used to rank the routes came down to two types of analyses, the Comparative
Cost analysis and the Nondirect 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 Development
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Route Ranking Methodology

AGIS Total Model

ARank impact of
non-direct cost
Non-Direct AApply weighting

Cost A Quantities based Cost factor
Analysis on GIS Total Analysis AScore routes

Model AHighest ranked
route has least
number of conflicts

A Recent Bid Tabs

Comparative

The nondirect costs were determined solely from the GIS Total Model by ranking the impacts, applying a weighting
factor, scoring the routes with the highesinking route having the fewest number of conflicts.
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Route 2B.1 Impact Factor

101 201 104 106 306
MIN | 25% | AVE | 75% | MAX Unit | Value alue | Rank | Value | Rank | Value | Rank | Value |[Rank
Constructability
Geotechnical Considerations 4 0 0 0 0 0 1| EA 0 0 0 0 0 0 0 0
Proximity to Overhead Power | 4 0 B227| 16454 | 2468132908 1 | LF p234( 1 |16584| 2 1748 | 4 0 4
Utility Crossings
Water 4 0 8644 | 1728825932 |34576( 1 | LF 576 1 (11354| 3 250 4 6638 | 4
Sewer 4 0 2104| 4208 | 6312 | 8416 [ 1 | LF 0 4 0 4 0 4 0 4
Reclaim 4 0 3834 | 7669 (1150315337 1 | LF 0 4 0 4 0 4 0 4
Stormwater Pipe Crossing 4 0 S84 | 1968 | 2951 | 3935 | 1 | LF 0 4 0 4 0 4 0 4
Intersection Crossings 4 0 P 4 B 8 1| EA 7 1 5 P 0 4 0 4
i i ' 1 | 1 4 3 0 4 1 4
Wetland Crossings 5 3 0 4 0 4 0 4

The impacts were quantified for each category based on the percent breakdown: betwzZg¥ (4 points), >250% (3 points), >505%
(2 points) up to a maximum of >70% for 1 point. A segment ranking of 1 is negatively impactful and a ranking of 4 is hginimal
impactful




Welighting Factor

Criteria Categories We(:/goh;}nlgog(%: 1o 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 Longrange Planning 20% Long term impact so important
Environmental and Permitting 10% May increasalirect cost and duratior
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



From Rankin
Matrix

The ranking criteria and weight are in the-faft columns.The sum of each impact from4is the impact factor, shown hereh& weighted factor is the weight

Sum of
Weighted
Factors

A\

Ranking of Route 2B.1

Weight x Impact Factor

Average
of
Ranking
Factors

Vo

times the impact factor. The sum of all weighted factors is the ranking for that individual segment. The average i dactors for a route is the final non

direct cost criteria.



