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1 FOREWORD
1.1 History

The Rawlins City Council and City Staff have identified a need for infrastructure improvements
in various areas of the City. Demand on existing infrastructure is increasing due to the rapid
growth occurring within the City. Limited funding is available for improvements to meet these
increased demands. Pursuit of Local Improvement District (LID) formation may provide
opportunities to construct more improvements with local funding participation. Planning,
prioritizing and budgeting for improvements is crucial to maintain and improve existing facilities
and expand for the future.

1.2 Intent

The Needs Assessment Project was created to assist the City of Rawlins in prioritizing,
budgeting and planning for improvements within the City. Prioritizing improvement areas is
logical to maximize the benefit of capital expended. In order to develop priorities, utility
information was collected from the Department of Public Works (DPW) and areas of need were
identified and prioritized by DPW personnel. The areas identified were then visually inspected
by city staff to identify the surface conditions and a priority for surface condition was recorded.
The information was collected and analyzed using both Geographic Information System (GIS)
and spreadsheet software. The combination of the spreadsheet component and GIS component
are referred to as a database throughout this document. The spreadsheet software used is Excel
2002 and is a copyrighted program of Microsoft. The GIS program used is ArcMap Version 9.2
and is copyrighted software designed by Environmental Systems Research Institute (ESRI).
Both of these programs are also used by the City. The collected information was analyzed to
determine the highest priority areas. Estimated quantities and costs for each individual area were
developed in spreadsheet format. Tools within the spreadsheet were also developed to expedite
retrieval of this information.

1.3 Project Implementation
1.3.1 Data Transfer

Designating one person to maintain and update project information (Database Manager) should

be considered in the near future (January 2007). One person accessing the spreadsheet and GIS
components is recommended to create and maintain technical efficiency and to reduce problems
associated with multiple users. The database manager should have a general knowledge of both
Excel and ArcMap. The spreadsheet will be password protected to maintain security.

A communication channel should be developed between DPW and the database manager. As
projects are completed or new areas of need are identified the database must be updated. A form
has been developed to allow DPW personnel to record information about completed projects or
newly identified problem areas (See Appendix D). Completed forms should be transferred to the
database manager for updates. It is recommended that for a trial period of one year
communications between the DPW and database manager should be scheduled every two weeks.



If completed project information or new areas of interest are available the database should be
updated. The two week schedule should be evaluated at the end of the first year and adjusted if
necessary. Maintaining good communication and update procedures is crucial to ensure the
database remains current and accurate for future use.

This database is a dynamic document that must be kept up to date to remain useful. PMPC has
reviewed and tested the database for functionality. There may be some additional information
necessary to get city personnel up to speed with how everything works. The Project Manual was
created to assist with answers to questions and directions on how to operate the database. Itisin
the best interest of the City to put the program to work and take note of any problems that are
found or additional documentation that may be necessary. This Project Manual is dated and
labeled as Version 1.00; if new information is necessary a new Version (1.01) can be created.
PMPC will assist the database manager with operation and maintenance procedures and
problems if they arise. A meeting should be scheduled with the database manager and DPW on
or around March 15, 2007 to discuss how the database is operating, and determine if additional
documentation or assistance is needed at that time.

1.3.2 Area Selection

The City can select project areas based on prioritization or public interest. These selected
improvement areas can then be forwarded to the database manager for retrieval of information
including estimated quantities and costs for each project area. Information provided can then be
used for budgeting and planning of infrastructure improvement projects. Further analysis can be
readily performed to determine Local Improvement District boundaries and assessment to
property owners within the district boundary.

1.3.2.1 Selecting Project Areas

Motivation for selecting a project area may be based on one or more of the following:
e City Council — Constituent interests
o City Government — Budget and work force planning
e DPW - Planning and budgeting for infrastructural improvements
e DPW - Prioritizing improvements based on individual department or utility type
e General — Long term planning and budgeting for future improvements

1.3.2.2 Project Selection Organizational Chart

An organizational chart is provided below to illustrate the process of selecting project areas and
collecting project information from the database manager.
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1.3.2.3 Selected Project Areas Form
The form shown below can be used for recording and submitting selected project areas:

NOTES:




1.3.2.4 Example Database Project Output

The database default is structured to provide quantities for replacement of all existing utilities. It
is important that the database manager and DPW be able to evaluate the project area and project
prioritization to determine what information should be included in the quantity and cost
estimates. Selecting or omitting project utility improvements in the quantity and cost estimates
can readily be performed within the spreadsheet.

Example Project Output

WATER
ITEM QUANTITY | UNIT UNIT PRICE TOTAL
6" PVC MAIN 206 FT $ 52.00 $ 10,712.00
8" PVC MAIN 0 FT $ 54.00 $ -
10" PVC MAIN 0 FT $ 60.00 $ -
12" PVC MAIN 0 FT $ 66.00 $ -
20" PVC MAIN 0 FT $ 108.00 $ -
6" GATE VALVE 2 EA $ 2,448.00 $ 4,896.00
8" GATE VALVE 0 EA $ 2,928.00 $ -
10" GATE VALVE 0 EA $ 3,408.00 $ -
12" GATE VALVE 0 EA $ 3,888.00 $ -
20" GATE VALVE 0 EA $ 14,400.00 $ -
FIRE HYDRANTS 2 EA $ 4,200.00 $ 8,400.00
SERVICE CONNECTION 0 EA $ 852.00 $ -
SERVICE LENGTH 0 FT $ 60.00 $ -
FITTINGS 2 EA $ 1,200.00 $ 2,400.00
TOTAL $ 26,408.00
STORM SEWER
ITEM QUANTITY | UNIT UNIT PRICE TOTAL
INLETS 0 EA $ 2,760.00 $ -
18" PIPE 300 FT $ 48.00 $ 14,400.00
24" PIPE 0 FT $ 54.00 $ -
27" PIPE 0 FT $ 60.00 $ -
30" PIPE 0 FT $ 84.00 $ -
33" PIPE 0 FT $ 108.00 $ -
36" PIPE 0 FT $ 144.00 $ -
48" PIPE 0 FT $ 180.00 $ -
54" PIPE 0 FT $ 204.00 $ -
MANHOLES 0 EA $ 5,328.00 $ -
TOTAL $ 14,400.00
SANITARY SEWER
ITEM QUANTITY | UNIT UNIT PRICE TOTAL
6" PVC SEWER MAIN 0 FT $ 49.00 $ -
8" PVC SEWER MAIN 345 FT $ 49.00 $ 16,905.00
10" PVC SEWER MAIN 0 FT $ 54.00 $ -
12" PVC SEWER MAIN 0 FT $ 60.00 $ -




15" PVC SEWER MAIN 0 FT $ 66.00 $ -

18" PVC SEWER MAIN 0 FT $ 78.00 $ -

24" PVC SEWER MAIN 0 FT $ 96.00 $ -

MANHOLE

CONNECTIONS 3 EA $ 2,760.00 $ 8,280.00
MANHOLES 1 EA $ 5,124.00 $ 5,124.00

SERVICE CONNECTION 0 EA $ 768.00 $ -

SERVICE LENGTH 0 FT $ 64.00 $ -
TOTAL $ 30,309.00

STREET
ITEM QUANTITY | UNIT UNIT PRICE TOTAL
ASPHALT 1431 SY $ 37.00 $ 52,953.82
APPROACHES 3 EA $ 1,764.00 $ 5,292.00
CURB AND GUTTER 570 FT $ 42.00 $ 23,940.00
SIDEWALK 570 FT $ 88.00 $ 50,160.00
TOTAL $ 132,345.82
SUBTOTAL 1 $ 203,462.82
MISCELLANEQOUS
ITEM QUANTITY | UNIT UNIT PRICE TOTAL

LOCATES 1.1 [ BLOCK | $ 6,600.00 $ 7,260.00
REMOVALS 1.1 [ BLOCK | $ 8,910.00 $ 9,801.00
TRAFFIC CONTROL 1.1 [ BLOCK | $ 9,600.00 $ 10,560.00
SEEDING 11| BLOCK | $ 2,160.00 $ 2,376.00
TOTAL $ 29,997.00
SUBTOTAL 2 $ 233,459.82
MOBILIZATION 1 LS | $ 24,567.00 $ 24,567.00
$  258,026.82
D&C ENGINEERING 1 LS $ 54,047.00 $ 54,047.00
LEGAL FEES 1 LS $ 13,512.00 $ 13,512.00
TOTAL PROJECT COST $  325,585.82

1.3.2.5 Database Manager Responsibilities

The database manager shall be responsible for the following:
e Maintaining and updating the database
e Communicating with DPW
e Reviewing project selections made by City Council and city personnel

e Supplying output information from the database to city personnel

o Identifying problems within the database
e Working with City Council, city personnel and PMPC on LID projects




1.4 Project Areas and Prioritization

1.4.1 Project Area Map & Project List

The Project Area Map displays the areas that were included in Needs Assessment Project. These
areas were selected based on input from the Department of Public Works and City Council. In
total there are 355 areas.

The Project Area List includes all of the project areas shown on the Project Area Map. The
projects are organized with the numbered streets first followed by all other streets in alphabetical
order. The Project Identification Number (PID) number is also included and can be referenced
for each project area.
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Rawlins Utility Needs Assessment

PROJECT AREA LIST

PESCRIPTION

PID

STREET

FROM
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Rawlins Utility Needs Assessment

PROJECT AREA LIST

PESCRIPTION

PID

STREET
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TO
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Rawlins Utility Needs Assessment

PROJECT AREA LIST
DESCRIPTION
PID STREET FROM TO
Sage Hills End
McKintey Washingion
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Rawiling Utility Needs Assessment

PROJECT AREALIST

DESCRIPHON

PID
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Mahoney lllincis Rodeo
Maple 14

Maple 16

Maple Alley

A MaplerAllsy

Wyoming

McKinley

Davis

McKinley

Hugus

McKinley

McKinley

Center

A MeMicken

fRodes:

McMicken

lllincis

i MEMicke!

arshmani

McMicken

Stanford

Miller

| Grahi

Pershing

HMliller

Pershing '

Dead End

ZiWashington:

{{Maonroe

Monroe

i| Bennett:

Washington

w3 | Milen. Gt

| Miller:

Monroe

State
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Rawlins Utility Needs Assessment

PROJECT AREA LIST

DESCRIPTION

PID STREET FROM TO

Monroe
zcfMonroe::
Monroe
| Moniroe
Monroe
Mt View Alley Mt View High
| MEView: I High: 13

Murray

Seiloff
J|lCessna
|Beachcrait

.IAirport Road
¢| Bonanza®
Stanford

No Street
No Street

Washington
roch:

Milter
Hugus

176 Pershing
>ershin

172 Pershing Miller
rshin ' {Davis
3

Colorado

Wyeming:

2
Railroad Washington Glenn Addition
Railroad Washington Jefferson

East:
Mahoney
Daley

i{Ryan
Alley
McMicken

Jefferson:
Walnut

| Ratlroad:
Rodeo

Sage Hills
‘{SdgeiHillsi:
| Sage Hills:Alley
| Sandra: ki
Sandra
<% Scarletis

Harshiman
Antelope
SEEndy

1/8/07



Rawlins Utility Needs Assessment

PROJECT AREA LIST

DESCRIPTION

PID STREET FROM TO

Scarlet
{Seiloff:
{Seiloff Z1h :

Seldomridge Airport Road Trucking Co.
i Shefmhai 1| State | Center
Sonara Elm El Rancho
(i Sprucé | |Exténsion.East :
Spriice 123
Spruce 16
Spruce i8
Spruce 21

A Stanford [|Daleyi ‘IMcMicken
Stanford McMicken Murray
State Washington Jefferson

Jefferson Madisan
H{Pey. ‘|Jackson::
Bennett Perry
Pershing Adams
Adams McKinley
McKinley Washington
Madison Monroe

Sage Hills Higley
sl Appie
Sherman

Sherman
Sage Hills
rank:

|Washington:®
Washington
Washington
Washington
Washington
| Washington:
Washington

(Water ik

Hugus
Railroad
Mitler
s Center:
Davis
.| Washington::
McKinley
Water Madison Monroe
Water Washington Jefferson
Water Jefferson Madison
s | WatersAlleyioxn s[Jeffersonis ; [Monroe:s

11807
14



1.4.2 Combined Priority Map & Priority List

The Combined Priority Map displays the project areas prioritized based on information provided
for the water, sanitary sewer, storm sewer and street utilities. The prioritization is broken down
into three categories and color coded for display on the map. Project areas outlined in green
represent the lowest priority, project areas outlined in blue are medium priority and project areas
outlined in red are highest priority.

The Combined Priority List includes the same prioritization as the Combined Priority Map but

the prioritization is not broken down into categories. The list displays the projects in order of
highest priority to lowest priority.

15



COMBINED PRIORITY MAP

KILMARY DR.
NESS BLVD.

NV

- LARSEN ST. bIPER ST.
3 - <
3 5 o °
i < 2 © COVA
[
x| WEpTSE z =
E BROOKS ST. &
5 2
BROOKS ST] ‘ g - g BEECHCRAFT LN,
l 3 5 KENDRICK ST. 5 -
KEMDRICK ST. © | I [ . »
2
) - 1] [T
< I = 53 . <
HEATH ST. @ & x < | < & a1l 3
o © = w T |o B < Y t
E] L] E 5ig o = R
g e = Zia o ] . o
& b3 © uza &) 'J,
3 3 z EE MEMCR
CEMETERY. L 24
24

Un‘) i
@\2,
(3
&
ey

Gs:
DALEY SJ7™—~ ——

)
A\,\ = {Q = \I S
487) s
k%\ MAHONEY ST

DALEY ST.

LOS ALTOS DR.

oy—

MCcLAIN ST.

. PETERSON ST.

JONES g1
3@)‘" .
\

(3
_*tbcusTsT.

LEGEND
STREETS
PID NUMBER

PRIORITY
i 1-6 LOWESTPRIORITY

I A
N [ 11 - 17 HIGHEST PRIORITY

=007

ﬁi DONNELET.
Fee &




Rawlins Utility Needs Assessment

COMBINED PRIORITY LIST

DESCRIPTION
PID STREET FROM T0 COMBINED PRIORITY | PROJECT RANK

206 Menroe Center Water 17 1
s Park M S84 A 2
3

Alrport Road 5
Airport Road: 5%

5

5

9

9

1

McKinley Washinglon

Benne | Perry

117 Calerado Wailnut Mahoney
: Murray Térry 1Stanfor
164 |Jefferson Center

| MeKinley

[Davi

Front

Wyoming

I MeKintey =

s Hugls:

Front

MeKinley

Murray

Edinburgh Benanza

i| Seiloff:

H{Mirray::

Daley.

19

Spruce (North Sauth {1 block)

| Walnuts:

i Date:

Maple Walnut

sz | Eronts

(Cedarid

Spruce

ZElEron

Court Place

1/8/07
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[Hlingis::
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Rawlins Utility Needs Assessment

COMBINED PRIORITY LIST
DESCRIPTION
PID STREET FROM TO COMBINED PRIORITY § PROJECT RANK
Jackson Grant

lpermye

Jackson:

McKinley

Pershing

La:Paloma:

Washington

ZIMadison:

Mahoney

i Dannet

Monroe

i\ Pershing.

Alder:

Ilinois

Co]oréc!d

JPershing:i

McKiniey,

Jefferson

Madison

selColoradois

| Buffalo:

Rodeo

Daley

:|Colorado’::

Spriice:i:

8

Pernyss

1/8/07
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Rawlins Utility Needs Assessment

COMBINED PRIORITY LIST

DESCRIPTION

PID STREET FROM TO

COMBINED PRIORITY

PROJECT RANK

Pershing

Sl Miller s

Madisen Monroe

27| Stal |Jackso

McMicken Harshrnan Stanford

AKoontz | Dale { Mchicken::

Mahoney

eilo

Sgii_off_ Airport Road

| Soriora

Washington

& | Hight

Pershing

| Walrnidit

118 Colorado

Pine: Colorado:

Hugus

Pérshing

| Pire Wyoming

Center

Bavigis

El Rancho Curve

Gallupzi

Spruce

Pine:’

9

PaikiLol

Sonora El Rancho

|| o Palomas Northito:Culdesac.

H

12

Fanoney.

7

e

'Cotarado ‘ Buffalo ~ P'i.ra'e.

| Rodeo. - |Ryan

Colorado Murray

2 [Colorado. i IMcMickenis
Pershing Miller

| Edinburgh: s Edinbirgh: Split

State Madison Monroe
Unknown:ziiiia s Lochtay s 21 Higley:s
Elk Dead End Sandra

| Sandragiiiss s ElK zx Harshmani

1/8/07
1%



Rawlins Utility Needs Assessment

COMBINED PRIORITY LIST

DESCRIPTION

STREEY FROM TO COMEBINED PRIORITY | PROJECT RANK

t{ Stanford:

McMicken Stanforci Koontz 8 168
i McMicken: 168

Stanford Murray 168

i |Airport Road:: 168

Walnui 168

JUniper 168

168

168

8 168

168

. Harshman Alley Murray [+ 168
i[Jacksoni “|Dav Hiigiis 168
Sherman Stat_e_ _ Center [+ 168

Date: : 168

Locust 168

Pery 1o 168

Jackson 168

21168

Pershlng

La Paloma La Paloma Curve

l:aiRaloma! #|El Rancho:

Walnut

McMicken

McTavish

Mahoney

Elms

Spruce

Pinion

Pinion:

Juniper ' Apple Ash

2| No'Streetii:

1 Ruild Rite:: s | Comfartlnn:

1/8/07
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Rawlins Utility Needs Assessment

COMBINED PRIORITY LIST

DESCRIPTION
PID STREET FROM TO COMBINED PRIORITY | PRCJECT RANK
Buffala Alley 3 4 224
‘| Bennie . 242

Madison

242

‘| Washington:

242

Pershing

M1Iler

245

I[Wlmay

SiHigey:

245

Murray

245

El:Ranchoi:

Stanford

245

245

245

251

2615

251

251

McMicken

265

Invertiess:

255

McMacken

Murray

235

| Adams

St McKinley:

#2558

Jefferson

Madison

Olive (East

‘[CorraliArea:

Washington

Monroe

Méoniro

age Hills

Miller

Culdesac

Bennett

Jackson

Hugiig:

fWater Alley
DEIGV.

|Dead End

Last Motel Enl

180 On:Ramp:

Washmgtcn

Daley Aliéy

- Colorado

lllinois

Dalsy Allsy

4| Einois’

Rodel

Pershing

McKinley

Davis Alley

F]Ashi:

Apple

Hackberry

Olive (West

5| Olivei(West)

Olive:{East)

Washington

Jeflerson

| Davist

HuUgiss

Washington

Miller

| Higley:

[[Extension’

Jefferson

Rallroad

| Higley:

Hackberry

. Sage HI||S

‘|Fronts

Drainage

1/8/07
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11807

Rawlins Utitity Needs Assessment

COMBINED PRIORITY LIST

DESCRIPTION

STREET

FROM

TC

COMBINED PRIORITY

PROJECT RANK

Hayes

ACross

Sugar Creek

Darnley

Inverness

| Alder

Hugus Alley

McKinley

2|ty Markets

| RarkE

Edinburgh

G{DavisAlley

Underpass

8
Madison Alley Monrog
Washington || Réilicai
Hackberry

| Miller: €1

No Street. '

. Bennett ~

| Drainage:

- |Spnice

Madison

Alley

{|Park Lot

S| Elm=Spriice

9

| MapleiAlleyis

Whiorring

State All_ey

J'ackson

ParkiLot:

L3 Alley:

Daley Alley

¥ DaleyiAlley

No Street

i[Heath’Alley:

Sage Hills

fHugasis:

Jackson

McClain

I MEClai

Spruce

0

ASandrai

:1Antelop

tAntelope

Dead End

i Railroad 3

| GlenniAdditiol

Mt View Alley

High

“10lsen'Road:

[ Airper Road:

| North:GolfiGourse

No Street

Glenn Addition

GlennAddition

:|Rogers::

Washington

;| South:Sinclairi:

22



1.4.3 Water Priority Map & Priority List

The Water Priority Map displays the project areas prioritized based on information provided for
the water utilities. The prioritization is broken down into three categories and color coded for
display on the map. Project areas outlined in green represent the lowest priority, project areas
outlined in blue are medium priority and project areas outlined in red are highest priority.

The Water Priority List includes the same prioritization as the Water Priority Map but the

prioritization is not broken down into categories. The list displays the projects in order of
highest priority to lowest priority.
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Rawlins Utility Needs Assessment

WATER PROJECT PRIORITY LIST

DESCRIPTION

PIR STREET

FROM

TO

WATER PRIORITY

WATER PROBLEMS

Elm

Western Hill CG

3

No'Street:

Buffalo Alley

Rk

Seldomridge

EAlrdert Road

Daley Alley

alorado’

Daley Alley

lllinois

Bavisialle

Pershin

Colorado

Walnut

ahioney:

Clty Market

Park Lot

Edihbﬁ'r’ 1h

| Edinbiirgh

McKlnIey

Co'lorado

13 Alley

Daley Alley

Daley Alley

No'Skge

Comfort Inni

Heath Alley

Arizona

Montana

Rodeg

e Aley

£l Rancho

L2 Paloma

La;Palemas

:|La:Paloma:

Maple Alley

Wyoming

StateiAlley::

Jdackson

118107
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Rawlins Utility Needs Assessment

WATER PROJECT PRIORITY LIST

DESCRIPTION

STREET FROM

TO

WATER PRIORITY

WATER PROBLEMS

21

Bonanza

Seiloff

€essn

Edlnburgh

El Rancho

Harshman

LaiPalona

La Paloma

|Los Altos

05Al:

7| L&l Palom

Sonora

El Rancho

EaPalomaii:

| Norhito Culdesas

15alle

312 {Darnley lnverness
: Maple:Alfey::
319 {15 Alley

]15 Alley

'No Sireet

Washington

GlennzAddition:

Rager

Olive Circle

Locust

Airport Road

Gedar,

1an:
Mahoney

Edinburgh

.McTavish

Koontz

AMeMickeri:

Segiloff

Mahoney

siloff

Railroad

Washmgton

Jefferson

1/8/07
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1.4.4 Sanitary Sewer Priority Map & Priority List

The Sanitary Sewer Priority Map displays the project areas prioritized based on information
provided for the sanitary sewer utilities. The prioritization is broken down into three categories
and color coded for display on the map. Project areas outlined in green represent the lowest
priority, project areas outlined in blue are medium priority and project areas outlined in red are
highest priority.

The Sanitary Sewer Priority List includes the same prioritization as the Sanitary Sewer Priority
Map but the prioritization is not broken down into categories. The list displays the projects in
order of highest priority to lowest priority.
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Rawlins Utility Needs Assessment

SANITARY SEWER PROJECT PRIORITY LIST

DESCRIPTION
SANITARY SANITARY
PID STREET FROM TO SEWER SEWER

PRIORITY PROBLEMS

Beachcraft

[Mcthley ]
Birch?
EWa]nut

Walnut
Water:Alley:
Madison
Park Lot ! g : | ElmeSpruce
High
EFRaricho c|LaiRaloma:
Date
Alley:
Walnut
Birch®




Rawlins Utility Needs Assessment

SANITARY SEWER PROJECT PRIORITY LIST

DESCRIPTION

SANITARY SANITARY
PID STREET FROM TO SEWER SEWER
PRIORITY PROBLEMS

Mt View

16

McMicken

Harshman

{ElRAncho

ISp"rLicé 121

1/8/07 30



1.4.5 Storm Sewer Priority Map & Priority List

The Storm Sewer Priority Map displays the project areas prioritized based on information
provided for the storm sewer utilities. The prioritization is broken down into two categories and
color coded for display on the map. Project areas outlined in blue represent the lowest priority
and project areas outlined in red are highest priority.

The Storm Sewer Priority List includes the same prioritization as the Storm Sewer Priority Map

but the prioritization is not broken down into categories. The list displays the projects in order of
highest priority to lowest priority.
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Rawlins Utility Needs Assessment

STORM SEWER PROJECT PRIORITY LIST

DESCRIPTION

PID

STREET FROM TO

STORM SEWER
PRIORITY

STORM SEWER
INLET PRIORITY

No Street

rainage

Colorado

Colorado

Eolorado;

McKinfey Washington

IMiller Bav

1/8/07
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Rawlins Utility Needs Assessment

STORM SEWER PROJECT PRIORITY LIST

DESCRIPTION

STORM SEWER | STORM SEWER
FID STREET FROM o PRIORITY INLET PRIORITY

State
High

1 Spiuce;
Date
Watsr

Jefferson
McKlnley

.P.erry
Washington

117 Colorado
Colorado:

Bennett
Peérshing:
B:rch

‘ Los Altos - Sohoré

ElRancho

|| Seldoniridge |Airport Road: | Trucking: Co:
High 8 9
High 9 1
Cherry 11

1/8/07
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Rawlins Utility Needs Assessment

STORM SEWER PROJECT PRIORITY LIST

DESCRIPTION

STORM SEWER | STORM SEWER
PID STREET FROM TO PRIORITY INLET PRIORITY

Harshman
‘a Palomi:
Jackson
1Sherman:
Washington

aPaloma IEERanch losiAltos:
Washington Rairoad
Ceda o - ———

1/8/07
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1.4.6 Street Priority Map & Priority List

The Street Priority Map displays the project areas prioritized based on information provided for
the street utilities. The prioritization is broken down into three categories and color coded for
display on the map. Project areas outlined in green represent the lowest priority, project areas
outlined in blue are medium priority and project areas outlined in red are highest priority.

The Street Priority List includes the same prioritization as the Street Priority Map but the

prioritization is not broken down into categories. The list displays the projects in order of
highest priority to lowest priority.
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Rawlins Utility Needs Assessment

STREET PROJECT PRIORITY LIST

DESCRIPTION
STREET
PID STREET FROM TO Pﬁgiﬁ.‘; INSPECTION
PRIORITY
Court Place:

'Cen'ter

Giant

Jackson

McKinlé

Bennett

Hugis

|Wash|ngton

linois

Pershing

Jefferson

McKlniey

|Eron

McKlniey B

' Jefferéon

TRailroad Street

“{Eron

| Wioming

Colorado

Cedar Buffalo

118107
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Rawiins Utility Needs Assessment

STREET PROJECT PRIORITY LIST

DESCRIPTION
STREET
PID STREET FROM TO PSR;I;giIE'ITY INSPECTION
PRIORITY
4. IMzple; Nalr 2 .
119 Colorado Spruce Maple 2 3

Colorado

Colorado

Colorado

Selloff

Cessn

Beachcraft

McMicken:

Mahaoney

trv'lahoney

Ilinois

McMicken:

Washmgton Jefferson 1 3

C'olorado 1
[ Hugus. -+

Mlller

McKinley

1/8/07
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Rawlins Ulility Needs Assessment

STREET PROJECT PRIORITY LIST

DESCRIPTION
STREET
PID STREET FROM TO INSPECTION
PRIORITY

| Milter

Miller

[Hugts:

Adams

Wycming

Center

Edinburgh Spit.

McKm[ey

Miller

TAle

McKinley

AMiller:

Miller

Bennett

{Pershing

Birch

‘Sta;n-ford '

MeTavish

W|throw

Monroe

Stanford:.

McMicken

Mahone

Seiloff

Paley

TSeilott

Cochiay. -

Aerpoﬂ Road

Dead End

Bk

Mchcken

Stanford

H5tanford:

| Daley::

Stanford

McMicken

NE'u rray

HDaleyis

| Seiloff:

L[ AirpertRoal

Mahoney

Plaza

Seiloff

1/8/07
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Rawlins Utility Needs Assessment

STREET PROJECT PRIORITY LIST

DESCRIPTION
STREET
PID STREET FROM TO Psfgi(R)EE;IE’i-'rY INSPECTION
PRIORITY

McMicKen:

Birch

9

[Spruce

Extension East

Sandra

“IAntelope

Railroad

Washington

Glenn Addition

19

- Spruce{North):

;1 Sotithi (1 blog

Seldormridge

Trucklng Co.

Haye

Alrpon Road

' Willer

- | EliRgncho:

i Olnfe {East)

Washingto

Miller

IMonroe

Sage Hills

Eerrig G

|Clildésac

Monroe

Dead End

|Apple

Ofive (West)

|Qlive {East)

El Rancho Curve

|El:Rancho:

Sonora

|180:0n:Ramp:

18

[WesternHills:CG!

Sonora

| Bin

Spruce

Biiffa

Spruce

118107
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Rawlins Utility Needs Assessment

STREET PROJECT PRIORITY LIST

DESCRIPTION

PID

STREET

FROM TO

STREET
PRIORITY

STREET
INSPECTION
PRIORITY

o I Pl D B DS DS T RS

Jackson

Sherman::

Wash;ngton

Walnut

H|CosiAltos:

Railroad 0
MtaView 0
iSonora 0
EL&P aloma: s allle] : } 2|0z
251 tDonnel Bennett Perry 0 2
118107
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Rawlins Utility Needs Assessment

STREET PROJECT PRIORITY LIST

DESCRIPTION
STREET
PID STREET FROM TO PSI_\:I;(R)E:ET-I-Y INSPECTION
PRIORITY

[oakson:

Grant

{| Pefshing 2

Miller

|Davis:

Miller

(| Perry

Pershmg

Plnlon

‘ISherman

JAdamsi

Sage Hills

‘ Jackson

|Washington

iMonroe

Sage Hills

Monroe

1/8/07




2 INFORMATION SOURCES
2.1 Department of Public Works (DPW)

The DPW provided information that defined the improvements needed for the water system,
sanitary sewer system, storm sewer system and streets. Locations of improvement projects
completed over the last 20 years were also provided for each utility type.

Along with the list of proposed improvement projects, the DPW also provided maintenance logs
for the water system and the sanitary sewer system. Unscheduled maintenance information from
these logs was included in the database (See Section 3.4.2.2).

2.2 Community Development Department

The Community Development Department provided GIS files that were used for project area
analysis. These files provided information about existing utilities, land owners and other various
items. A visual inspection of the project areas was performed by city staff. Information on
utility condition was recorded on standardized evaluation forms. The visual inspection evaluated
sidewalk, curb and gutter, storm drains and street surfacing. The visual inspection provided
important information for evaluating and prioritizing improvement areas.

2.3 Wyoming Water Development Commission (WWDC)

GIS files provided by the Wyoming Water Development Commission were also used on this
project. The files consisted of aerial photographs that have been adjusted to a coordinate system.
The files assisted in visual evaluation of project areas and will be provided to the City in digital
format for GIS applications.
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3 PROJECT DATABASE

The project database consists of two main components; a Geographical Information System
(GIS) component and a spreadsheet component.

3.1 Definition of a Project

Throughout this document, the term project is mentioned in regard to individual areas of need.
In order to evaluate the utilities (water, sanitary sewer, storm sewer, and streets) in a useable
format, a shapefile in the GIS program ArcMap was created which outlines these areas of
interest. This layer is named Projects. Normally, a project is defined as a one block section of
street. In the GIS Projects layer, each project is given a project identification number (PID).
This number corresponds to the numbering system for the information stored in the Excel
spreadsheet named Database. Using this system of project numbering, the information
pertaining to each area is stored in a usable and understandable format.

3.2 Off Street Projects

Several of the project areas do not lie within city streets. Examples of these project areas include
alleys, open ground and future utility extensions outside the city limits. None of these projects
would require curb & gutter, asphalt paving or sidewalk and as such these items have not been
included in the project quantities and costs. A list of these projects by PID number is listed
below in Section 3.2.1 Alley Projects and Section 3.2.2 Miscellaneous Projects.

3.2.1 Alley Projects

PID

284 327
308 328
313 331
316 332
318 336
319 337
320 338
321 339
322 340
323 350
324 354
326
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3.2.2 Miscellaneous Projects

PID
306 342
309 343
311 345
317 351
329 352
330 353
333

3.3 GIS

Geographic Information System is defined as an information system that combines tabular
information with graphic data for efficient collection, storage, retrieval, analysis and display of
data. A large portion of the information in the GIS component of the database was provided by
the City of Rawlins and consists of information and mapping of existing utilities, streets,
landowners, lots and other miscellaneous items.

All GIS work was performed using the program ArcMap. Layers defining the project boundary,
project priority and maintenance information were added to the existing GIS data. Project
boundaries are polygon shapes drawn in ArcMap on the Projects layer by utilizing aerial
photography (See Section 2.3). These boundaries vary in size, but most commonly consist of
one block of street. The project priority layer (PRIORITY) is based on the project boundary
layer and has an associated color defining the priorities of the projects. Maintenance information
included in ArcMap is unscheduled maintenance from the last few years, for example water main
breaks and sanitary sewer blockages. The maintenance information is displayed in the mapping
as a blue icon for the water system (Water Problems) and a green icon for the sanitary sewer
system (Sewer Problems).

3.4 Spreadsheet

The spreadsheet component of the database consists of the description, prioritization, quantities
and costs for each project. Any new data or data changes will be entered into the spreadsheet
named Database. Each column in the spreadsheet has a logical abbreviated name to reduce the
overall width of the Database. The definition for each column is provided in this section and in
the spreadsheet named Column Description.

3.4.1 Description

The description of the project occurs in the first five columns of data in the spreadsheet.
e Column A is the Feature Identification number (FID). Each project shape drawn into

the GIS mapping is automatically given an FID number. This number is selected by
the GIS program and the first FID number is always zero.
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e Column B is the Project Identification number (PID). The PID numbers begin at one
and currently end at three hundred and fifty-four. These numbers are user defined
and provide the link between the spreadsheet and ArcMap.

e Column C (STREET) is the street the project is on.

e Column D (FROM) is the street intersection where the project begins.

e Column E (TO) is the street intersection where the project ends.

3.4.2 Prioritization

The prioritization of the projects occurs in columns F through AR. Combined priorities are
based on information provided by the DPW, maintenance information and a visual inspection of
the projects.

The DPW defined areas of needed improvement for the water system, storm sewer system,
sanitary sewer system, and the city streets. Additionally, the department heads also gave each
defined area a priority on a scale from 1 to 4, 4 being the highest priority. Some projects have no
priority from the DPW. However, many projects include priorities from more than one
department within the DPW (example: priority of 2 for the water system and 4 for the street).

3.4.2.1 Department of Public Works

Columns F through J store priority information provided by the DPW:

e Column F (DPW_WTR) is the water system priority.
Column G (DPW_SS) is the sanitary sewer system priority.
Column H (DPW_ST) is the storm sewer system priority.
Column | (DPW_STREET) is the street priority.

Column J (DPW_TOTAL) is the sum of columns F through I.

Additional information was provided by the DPW in the form of maps of completed projects for
the last 20 years on the water system, sanitary sewer system, storm sewer system and streets.
This information is stored in columns K through P. RC stands for reconstruction and OL stands
for overlay (OL only pertains to the street projects). This information was not included in the
formulation of the project prioritizations; rather it is for informational purposes only. The user
should evaluate the prioritization of the project with this data. Projects completed over the last
20 years are listed below:
e Column K (DPW_WTR_PRJ) is the water projects completed.

Column L (DPW_SS_PRJ) is the sanitary sewer projects completed.
Column M (DPW_ST_PRJ) is the storm sewer projects completed.
Column N (DPW_STREET_PRJ) is the street projects completed.
Column O (DPW_STREET_PRJ_YEAR) is the recorded year for the street project
completion.
e Column P (DPW_PRJ_NOTES) displays the notes associated with the DPW projects

completed.
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3.4.2.2 Maintenance Records

Maintenance records for the water system (2004 — 2005) and sanitary sewer system (2001- 2005)
were incorporated into the combined priority for the project. The records included were
unscheduled water and sanitary sewer maintenance.

e Column Q (WTR_PRB) is the total number of water system occurrences.
e Column R (SS_PRB) is the total number of sanitary sewer system occurrences.
e Column S (PRB_TOTAL) is the sum of columns Q and R.

3.4.2.3 Visual Inspection

City personnel performed a visual inspection of all of the project areas. Each of the inspected
utilities was prioritized on a scale from 1 to 4, 4 being the worst condition and/or highest
priority. The curb and gutter and sidewalk were given a priority for each side of the street. The
storm inlets and street surface were prioritized. All of these components were combined to give
a total priority for the visual inspection.

Some elements in the visual inspection were weighted differently in the prioritization of the
projects. The priority given to the street was included for each project. In order to not
overweight the priority given to the street, the priorities given to the curb and gutter and storm
inlets were averaged for each project. Additionally, the priorities for the sidewalk were averaged
and divided by two for each project.

3.4.2.3.1 Curb and Gutter

= Column T (C&G_EAST) is the priority for the curb and gutter on the east side of
the street (for streets running north and south).

= Column U (C&G_WEST) is the priority for the curb and gutter on the west side of
the street (for streets running north and south).

= ColumnV (C&G_NORTH) is the priority for the curb and gutter on the north side
of the street (for streets running east and west).

= Column W (C&G_SOUTH) is the priority for the curb and gutter on the south side
of the street (for streets running east and west).

= Column X (C&G_PRRTY) is the sum of columns T through W divided by 2. This
is the average curb and gutter priority for the project (example: [1+3] / 2 = 2).

3.4.2.3.2 Sidewalk

= ColumnY (SW_EAST) is the priority for the sidewalk on the east side of the street
(for streets running north and south).

= Column Z (SW_WEST) is the priority for the sidewalk on the west side of the street
(for streets running north and south).

= Column AA (SW_NORTH) is the priority for the sidewalk on the north side of the
street (for streets running east and west).

= Column AB (SW_SOUTH) is the priority for the sidewalk on the south side of the
street (for streets running east and west).
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= Column AC (SW_PRRTY) is the sum of columns Y through AB divided by 4. This
is half of the average of the sidewalk priorities for the project.

3.4.2.3.3 Storm Inlets

Column AD (STI1) is the priority for the first storm inlet inspected.
Column AE (STI2) is the priority for the second storm inlet inspected.
Column AF (STI3) is the priority for the third storm inlet inspected.
Column AG (STI4) is the priority for the forth storm inlet inspected.
Column AH (STI5) is the priority for the fifth storm inlet inspected.
Column Al (STI6) is the priority for the sixth storm inlet inspected.
Column AJ (STI7) is the priority for the seventh storm inlet inspected.
Column AK (STI8) is the priority for the eighth storm inlet inspected.
Column AL (STI1_SUM) is the sum of columns AD through AK.
Column AM (STI_NUM) is the total number of inlets in the project.
Column AN (STI_PRRTY) is the product of the division of column AL by column
AM, divided by 2.

3.4.2.3.4 Streets
= Column AO (STREET_PRRTY) is the priority for the street.

3.4.2.3.5 Visual Inspection Total
= Column AP (SURV_PRRTY) is the sum of the priorities for the curb and gutter,
sidewalk, storm inlets, and the street. This is the total priority for the visual
inspection.

The last two columns in the prioritization combine all of the aforementioned priority information
to produce the combined priority and the project rank.

= Column AQ (NEEDS_PRRTY) sums the priorities from the DPW, the maintenance
information, and the visual inspection to produce a combined overall priority for the
project.

= Column AR (PRJ_RANK) is the rank of the project in comparison to all of the other
projects. The highest priority has a rank of 1. In this ranking system, projects with
the same priority receive the same rank and the presence of duplicate priorities
affects the ranking of subsequent priorities.
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3.4.3 Quantities & Costs

The quantities and costs for the projects are provided for each construction unit. Lengths of the
water main, sanitary sewer main, storm sewer main, curb and gutter and sidewalk are taken from
the GIS mapping using the measure tool in the ArcMap program. The number of gate valves,
manholes, service connections and drop inlets are also counted for each project using the GIS
mapping. Additionally, the ArcMap program calculates the area of pavement in the projects. All
quantities are multiplied by a unit cost defined in a separate spreadsheet named Unit Cost (See
Section 4).

The database default is structured to provide quantities and costs for replacement of all existing
utilities for the analyzed project areas. Extracting this information is described in Section 7. If
new development areas are constructed the quantities for the project should be entered into the
applicable spreadsheet columns described in this section. The GIS should also be updated as
described in Section 6.

If unit items for a new project area are not included in the columns described in this section they
can be added. Performing this procedure is not outlined in this document but includes inserting
the necessary columns and copying equations between columns.

3.4.3.1 Water System

3.4.3.1.1 Water Main

= Column AS (6”L) is the length of 6 inch water main in the project.

= Column AT (6”_TOTAL) is the total cost for the 6 inch water main in the project.
Column AT is the product of the multiplication of AS by the unit cost for 6 inch
water main.

= Column AU (8”L) is the length of 8 inch water main in the project.

= Column AV (8”_TOTAL) is the total cost for the 8 inch water main in the project.
Column AV is the product of the multiplication of AU by the unit cost for 8 inch
water main.

= Column AW (10”L) is the length of 10 inch water main in the project.

= Column AX (10”_TOTAL) is the total cost for the 10 inch water main in the
project. Column AX is the product of the multiplication of AW by the unit cost for
10 inch water main.

= Column AY (12”L) is the length of 12 inch water main in the project.

= Column AZ (12”_TOTAL) is the total cost for the 12 inch water main in the project.
Column AZ is the product of the multiplication of AY by the unit cost for 12 inch
water main.

= Column BA (16”L) is the length of 16 inch water main in the project.

= Column BB (16”_TOTAL) is the total cost for the 16 inch water main in the project.
Column BB is the product of the multiplication of BA by the unit cost for 16 inch
water main.

= Column BC (20L) is the length of 20 inch water main in the project.

= Column BD (20”_TOTAL) is the total cost for the 20 inch water main in the project.
Column BD is the product of the multiplication of BC by the unit cost for 20 inch
water main.
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= Column BE (MAIN_TOTAL) is the sum of total costs for the various sizes of water
main.

3.4.3.1.2 Water Valves

= Column BF (#6”_GV) is the number of 6 inch gate valves in the project.

= Column BG (6”"GV_TOTAL) is the total cost for the 6 inch gate valves in the
project. Column BG is the product of the multiplication of BF by the unit cost for 6
inch gate valves.

= Column BH (#8”_GV) is the number of 8 inch gate valves in the project.

= Column BI (8°’GV_TOTAL) is the total cost for the 8 inch gate valves in the
project. Column Bl is the product of the multiplication of BH by the unit cost for 8
inch gate valves.

= Column BJ (#10”_GV) is the number of 10 inch gate valves in the project.

= Column BK (10"GV_TTL) is the total cost for the 10 inch gate valves in the project.
Column BK is the product of the multiplication of BJ by the unit cost for 10 inch
gate valves.

= Column BL (#12”_GV) is the number of 12 inch gate valves in the project.

= Column BM (12”GV_TTL) is the total cost for the 12 inch gate valves in the
project. Column BM is the product of the multiplication of BL by the unit cost for
the 12 inch gate valves.

= Column BN (16”GV) is the number of 16 inch gate valves in the project.

= Column BO (16"GV_TTL) is the total cost for the 16 inch gate valves in the project.
Column BO is the product of the multiplication of BN by the unit cost for the 16
inch gate valves.

= Column BP (#20”_GV) is the number of 20 inch gate valves in the project.

= Column BQ (20"GV_TTL) is the total cost for the 20 inch gate valves in the project.
Column BQ is the product of the multiplication of BP by the unit cost for the 20
inch gate valves.

= Column BR (TTL_# _GV) is the total number of gate valves in the project.

= Column BS (GV_TOTAL) is the sum of the total costs for the various sizes of gate
valves.

3.4.3.1.3 Fire Hydrants
= Column BT (#FH) is the total number of fire hydrants in the project.
= Column BU (FH_TOTAL) is the total cost for the fire hydrants in the project.
Column BU is the product of the multiplication of BT by the unit cost for fire
hydrants.

3.4.3.1.4 Water Services
= Column BV (#_SERVICEYS) is the total number of water services in the project.
This number was estimated by counting the number of addresses on the adjacent
lots in ArcMap.
= Column BW (AVG_SVC_LEN) is the estimated average water service length.
= Column BX (TOTAL_SVC_LEN) is the product of the multiplication of BW and
BV.
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Column BY (SERV_TTL) is the total cost for the water services in the project. This
column is the sum of BV multiplied by the unit cost for service connections plus the
multiplication of BX by the unit cost per foot of water service line. The unit cost for
this item includes labor for the connection, tapping saddle, corporation stop and
curb stop with box. No meters, meter pits or backflow prevention devices are
included in the unit cost.

3.4.3.1.5 Fittings

Column BZ (#_FITTINGS) is the total number of fittings counted in the project
using ArcMap. Fittings include water main crosses, tees and bends.

Column CA (FIT_TOTAL) is the product of the multiplication of BZ by the unit
cost for fittings.

3.4.3.1.6 Total

Column CB (WATER_TOTAL) is the sum of the various components of the water
system which is the total cost for reconstruction of the water system in the project.

3.4.3.2 Storm Sewer System
3.4.3.2.1 Storm Sewer Pipe

Column CC (ST_18”_L) is the total length of 18 inch storm sewer piping in the
project.

Column CD (ST_18”_TTL) is the total cost for 18 inch storm sewer pipe in the
project. Column CD is the product of the multiplication of CC by the unit cost for
18 inch storm sewer pipe.

Column CE (ST_24” L) is the total length of 24 inch storm sewer piping in the
project.

Column CF (ST_24”_TTL) is the total cost for 24 inch storm sewer pipe in the
project. Column CF is the product of the multiplication of CE by the unit cost for
24 inch storm sewer pipe.

Column CG (ST_27”_L) is the total length of 27 inch storm sewer piping in the
project.

Column CH (ST_27”_TTL) is the total cost for 27 inch storm sewer pipe in the
project. Column CH is the product of the multiplication of CG by the unit cost for
27 inch storm sewer pipe.

Column CI (ST_30”_L) is the total length of 30 inch storm sewer piping in the
project.

Column CJ (ST_30”_TTL) is the total cost for 30 inch storm sewer pipe in the
project. Column CJ is the product of the multiplication of CI by the unit cost for 30
inch storm sewer pipe.

Column CK (ST_33”_L) is the total length of 33 inch storm sewer piping in the
project.

Column CL (ST_33”_TTL) is the total cost for 33 inch storm sewer pipe in the
project. Column CL is the product of the multiplication of CK by the unit cost for
33 inch storm sewer pipe.

Column CM (ST_36”_L) is the total length of 36 inch storm sewer piping in the
project.
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= Column CN (ST_36”_TTL) is the total cost for 36 inch storm sewer pipe in the
project. Column CN is the product of the multiplication of CM by the unit cost for
36 inch storm sewer pipe.

= Column CO (ST_48”_L) is the total length of 48 inch storm sewer piping in the
project.

= Column CP (ST_48”_TTL) is the total cost for 48 inch storm sewer pipe in the
project. Column CP is the product of the multiplication of CO by the unit cost for
48 inch storm sewer pipe.

= Column CQ (ST_54”_L) is the total length of 54 inch storm sewer piping in the
project.

= Column CR (ST_54”_TTL) is the total cost for 54 inch storm sewer pipe in the
project. Column CR is the product of the multiplication of CQ by the unit cost for
54 inch storm sewer pipe.

= Column CS (ST_PIPE_TOTAL) is the sum of the costs for the various sizes of pipe
in the project.

3.4.3.2.2 Storm Sewer Manholes
Storm sewer manholes were assumed to be standard five foot depth. Further analysis and field
surveys will be necessary during design of the project to determine additional depth
requirements.
= Column CT (#_ST_MH) is the total number of storm sewer manholes in the project.
= Column CU (ST_MH_TTL) is the total cost for storm sewer manholes in the
project. Column CU is the product of the multiplication of CT by the unit cost for
storm sewer manholes.

3.4.3.2.3 Storm Sewer Inlets
For estimating purposes precast concrete inlet boxes (2°W X 3’L X 3’D) and Neenah R3409
Type C grates were assumed.
= Column CV (#_ST_IN) is the total number of storm sewer inlets in the project.
= Column CW (ST_IN_TTL) is the total cost for storm sewer inlets in the project.
Column CW is the product of the multiplication of CV by the unit cost for storm
sewer inlets.

3.4.3.2.4 Storm Sewer Total
= Column CX (STORM_TOTAL) is the sum of the various components of the storm
sewer system which is also the total cost for reconstruction of the storm sewer
system in the project.
= The information for the storm sewer system is taken from the existing elements. A
drainage analysis should be performed prior to reconstruction of the storm system.

3.4.3.3 Sanitary Sewer System

3.4.3.3.1 Sanitary Sewer Main
= Column CY (SS_6"_L) is the total length of 6 inch sanitary sewer main in the
project.
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= Column CZ (SS_6”_TTL) is the total cost for 6 inch sanitary sewer main in the
project. Column CZ is the product of the multiplication of CY by the unit cost for 6
inch sanitary sewer main.

= Column DA (SS_8”_L) is the total length of 8 inch sanitary sewer main in the
project.

= Column DB (SS_8”_TTL) is the total cost for 8 inch sanitary sewer main in the
project. Column DB is the product of the multiplication of DA by the unit cost for 8
inch sanitary sewer main.

= Column DC (SS_10”_L) is the total length of 10 inch sanitary sewer main in the
project.

= Column DD (SS_10”_TTL) is the total cost for 10 inch sanitary sewer main in the
project. Column DD is the product of the multiplication of DC by the unit cost for
10 inch sanitary sewer main.

= Column DE (SS_12”_L) is the total length of 12 inch sanitary sewer main in the
project.

= Column DF (SS_12” TTL) is the total cost for 12 inch sanitary sewer main in the
project. Column DF is the product of the multiplication of DE by the unit cost for
12 inch sanitary sewer main.

= Column DG (SS_15"_L) is the total length of 15 inch sanitary sewer main in the
project.

= Column DH (SS_15”_TTL) is the total cost for 15 inch sanitary sewer main in the
project. Column DH is the product of the multiplication of DG by the unit cost for
15 inch sanitary sewer main.

= Column DI (SS_18"_L) is the total length of 18 inch sanitary sewer main in the
project.

= Column DJ (SS_18”_TTL) is the total cost for 18 inch sanitary sewer main in the
project. Column DJ is the product of the multiplication of DI by the unit cost for 18
inch sanitary sewer main.

= Column DK (SS_24”_L) is the total length of 24 inch sanitary sewer main in the
project.

= Column DL (SS_24”_TTL) is the total cost for 24 inch sanitary sewer main in the
project. Column DL is the product of the multiplication of DK by the unit cost for
24 inch sanitary sewer main.

= Column DM (SS_MAIN_TTL) is the sum of the costs for the various sizes of
sanitary sewer main in the project.

3.4.3.3.2 Sanitary Sewer Manholes
Sanitary sewer manholes were assumed to be eight foot depth. Further analysis and field surveys
will be necessary during design of the project to determine additional depth requirements.
= Column DN (#_ SS_MH_CONN) is the number of sanitary sewer manhole
connections in the project. A manhole connection is a sanitary sewer main that runs
into or out of a manhole.
= Column DO (#_SS_MH) is the number of sanitary sewer manholes in the project.
= Column DP (SS_MH_TTL) is the total costs for sanitary sewer manholes in the
project. This is a sum of the multiplication of the number of manhole connections
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by the unit cost for manhole connections plus the number of manholes multiplied by
the unit cost for manholes.

3.4.3.3.3 Sanitary Sewer Services

= Column DQ (#_SS_SERV) is the total number of sanitary sewer service
connections in the project. This number was estimated by counting the number of
addresses on the adjacent lots in ArcMap.

= Column DR (AVG_SS SERV_L) is the estimated average sanitary sewer service
length.

= Column DS (SS_SRV_TTL_LNGTH) is the product of the multiplication of DQ
and DR.

= Column DT (SS_SRV_TTL) is the total cost for the sanitary sewer services in the
project. This column is the sum of DQ multiplied by the unit cost for service
connections plus the multiplication of DS by the unit cost per foot of sanitary sewer
service line.

3.4.3.3.4 Sanitary Sewer Total
= Column DU (SS_TOTAL) is the sum of the various components of the sanitary
sewer system which is also the total cost for reconstruction of the sanitary sewer
system in the project.

3.4.3.4 Streets

3.4.3.4.1 Paving
For estimating purposes 8” of grade W road base and 4” of asphalt pavement were assumed.
Further traffic analysis will be necessary during design of the project to determine road base and
asphalt depth requirements.
= Column DV (STRT_AREA) is the area calculated in ArcMap from the project
polygon. This area is in square yards.
= Column DW (PAVING_TTL) is the total cost for paving the project. Column DW
is the product of the multiplication of DV by the unit cost for pavement.

3.4.3.4.2 Approaches
= Column DX (#_APP) is the total number of approaches in the project. This number
is based off of the total number of addresses in the adjacent lots.
= Column DY (APP_TOTAL) is the total cost for approaches in the project. Column
DY multiplies DX by the unit cost for approaches.

3.4.3.4.3 Curb and Gutter
For estimating purposes a 7’ radius at the corner of each intersection was assumed.
= Column DZ (C&G_L) is the total length of curb and gutter in the project as
measured using ArcMap.
= Column EA (C&G_TOTAL) is the total cost of curb and gutter in the project.
Column EA multiplies DZ by the unit cost for curb and gutter.
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3.4.3.4.4 Sidewalk
For estimating purposes a concrete sidewalk width of 5” and depth of 4” was assumed.
= Column EB (SW_LENGTH) is the total length of sidewalk in the project.
= Column EC (SW_TOTAL) is the total cost for sidewalk in the project. Column EC
is the product of the multiplication of EB by the unit cost for sidewalk.

3.4.3.4.5 Street Total
= Column ED is the sum of the various components of the streets which is also the
total cost for reconstruction of the street in the project.

3.4.3.5 Miscellaneous

3.4.3.5.1 Project Length
= Column EE (PROJ_LENGTH) is the total length of the project from one end to the
other. This length is measured in ArcMap.
= Column EF (BLOCKYS) is the length of the project in blocks. All of the
miscellaneous costs are based on unit prices by the block. One block is considered
to be 300 feet long. Therefore, EF is the quotient of the division of EE by 300.
Utility Locates
= Column EG (LOCATES) is the total estimated price for locates in the project. EG
is the product of the multiplication of column EF by the unit price for locates.

3.4.3.5.2 Removals
= Column EH (REMOVALYS) is the total estimated price for removals in the project.
Removals include the removal of existing surfacing, curb and gutter, sidewalk,
manholes, inlets and other miscellaneous items. Column EH is the product of the
multiplication of EF by the unit price for removals.

3.4.3.5.3 Traffic Control
= Column EI (TRF_CNTRL) is the total estimated price for traffic control on the
project. El is the product of the multiplication of EF by the unit cost for traffic
control.

3.4.3.5.4 Seeding
= Column EJ (SEEDING) is the total estimated price for seeding and revegetation on
the project. Column EJ is the product of the multiplication of EF by the unit cost for
seeding.

3.4.3.5.5 Miscellaneous Total
= Column EK (MISC_TOTAL) is the sum of utility locates, removals, traffic control
and seeding for the project.
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3.4.3.5.6 Subtotal 1
= Column EL (SUBTOTAL_1) is the sum of all of the costs from the water system,
storm sewer system, sanitary sewer system, streets and miscellaneous costs up to

this point.

3.4.3.5.7 Mobilization
= Column EM (MOBIL) is the total estimated cost for a contractor to mobilize to the
project. This value is 10% of Subtotal 1.

3.4.3.5.8 Subtotal 2
= Column EN (SUBTOTAL_2) is the sum of Subtotal 1 and the mobilization cost for
the project.

3.4.3.5.9 Design and Construction Engineering
= Column EO (D&C_ENGINEERING) is the estimated engineering costs for the
design and construction of the project, (20% of construction costs column EN).

3.4.3.5.10 Legal Fees
= Column EP (LEGAL_FEES) is the estimated legal fees, (5% of column EN). This
includes legal counsel on contracts, bonding and advertisement.

3.4.3.6 Total

3.4.3.6.1 Total Project Cost
= Column EQ (TOTAL) is the estimated total cost for reconstruction of the entire
project. EQ is the sum of columns EN, EO and EP.

3.4.3.7 Prioritization Summaries

The last five columns included in the database are for sorting the database by different priorities.
The database can be sorted by the overall priority, or by priorities for the individual utilities. See
Section 6.8 for information on sorting in Excel.

3.4.3.7.1 Combined Priority
= Column ER (COMBINED_PRIORITY_RPT) is the same as column AQ. This is
the sum of the priorities given to the project from the DPW, from unscheduled
maintenance and from the visual inspection.

3.4.3.7.2 Water Priority
= Column ES (WATER_PRIORITY_RPT) is the sum of the priorities given to the
project from the DPW for the water system and the unscheduled maintenance for
the sanitary sewer system.

3.4.3.7.3 Sanitary Priority
= Column ET (SANITARY_PRIORITY_RPT) is the sum of the priorities given to the
project from the DPW for the sanitary sewer system and the unscheduled
maintenance for the sanitary sewer system.
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3.4.3.7.4 Storm Priority
= Column EU (STORM_PRIORITY_RPT) is the sum of the priority given to the
project from the DPW for the storm sewer system and the priority from the visual
inspection of the storm inlets.

3.4.3.7.5 Street Priority
= Column EV (STREET_PRIORITY_RPT) is the sum of the priority given to the
project from the DPW for the streets and the priority from the visual inspection of
the street.
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4 UNIT COSTS

A spreadsheet containing unit costs is included in the spreadsheet. The Unit Cost spreadsheet is
used for calculating estimated costs for the various items in the Database spreadsheet. This
spreadsheet is password protected. All items are listed for the Water System, Sanitary Sewer
System, Storm Sewer System, Streets and Miscellaneous Items. The costs are estimated for
2008 construction. For future projects, the item costs can be adjusted to reflect future
construction costs.

All of the cells used for item costs are named for use in the Database spreadsheet. Naming cells
makes building equations more convenient because the user can better understand the equations
being built. For example, the equation used to determine the cost for 6 inch water main in the
Database spreadsheet for project number 1 (PID number 1) is: “=L.6w*w.6” where L.6w is the
cell name for the length of 6 inch water line in the project and w.6 is the cell name for the cost of
the 6 inch water main as defined in the spreadsheet Unit Cost.

59



5 PROJECT LIST

The Project List spreadsheet gives a description of all the projects in the database. Each
description includes the project identification number (PID), the street the project is on, the street
intersection where the project begins and the street where the project ends. This spreadsheet is
linked to Database so any changes or additions made in Database will automatically be updated
in the Project List spreadsheet.
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6 DATABASE OPERATIONS and MAINTENANCE

The information stored in the database files is only as accurate as the information available. As
new areas of interest are defined or construction is performed, the database must be updated.
Updates and maintenance of the GIS layers and Database spreadsheet is critical to preserving
usefulness of this tool to the city.

6.1 Adding Projects to the GIS Mapping

1. Open the GIS program ArcMap. Open the file “06-0912Mapping.mxd”. This can be
done two ways:
a. If the file has recently been opened on the computer, the pop-up menu can be used
by selecting the button next to “An existing Map” and then selecting the filename
from the list given in the menu.

Start uzing Arch ap with

é ™ & new emply map
==
@ (A template

Templates provide ready-to-uze lapouts and base maps
for warious geographic regionz.

é (v An ewizting map:

Browse for maps. .

LGS F043 T0-N eeds ¢ menthJ6-091 2Mapping.mxd
LonarcGISh P04 1 0-N eed: Azzessmentd06-0912 M apping. maxd
L MOB-0213 Path M ap for Export to Microstation, masd

[ Immediately add data

[ Do ot show thiz dialog again

[ Load last map on startup

Figure 1 - Opening an Existing Map in ArcMap

If the file is not listed under “Browse for maps....” close the pop-up menu. Select File, Open.
Browse for the file. When the file is found, highlight it and click the Open button as shown in
Figure 2.
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Open
Look in: | I3 110-Needs Assessment ﬂ - £F B8
3 ji;_‘.os -0912 FIELD SURVEY AREAS
|EPMPC_gIS
y Rece ]05-1219 Uity Map.mxd
i |@&105-1223 Utility Map.mxd
| 05-0828 Utlity Map.mxd
. ‘06 -0&30 Mapping. mxd
IJE -0831 Mapping. mxd
‘@06-09 12 Mapping. mxd
) Ik = 05-0912Mapping. mxd
- | 06-1009 WEC FIG L.mxd
8
‘:) Fie name [06-0912Mapping med =] Open
-
] .| Filescftype | ArcMap Documents (*med) ~| Cancel
= [ Open as read-only

Figure 2 - Browsing for the Map

2. Select the white hand icon which is used for panning the map. If the toolbar shown in
Figure 3 is not already in ArcMap, right-click on any of the toolbars at the top of the
screen and select Tools. Then move the Tools toolbar to the top of the screen.

i ) P W N Tk @M S S

Figure 3 - Pan Icon

With the panning tool selected, use the left mouse button to grab the map. While
pressing the left mouse button, drag the map using the mouse. Locate the project area.

3. Zoom into the project area using the + and — magnifying glass icons.

| @ Qe 5 R O

Figure 4 - Zoom Tools

Select an area to zoom in on by clicking and dragging from the top left to the bottom
right of the area.
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4. Click the Editor drop down arrow and select Start Editing. If the editor toolbar is not
already in ArcMap, right-click on any of the toolbars at the top of the screen and select
Editor. Then move the Editor toolbar to the top of the screen.

“Edito[" | ES |§’ T

[l stort Eiting
B4 Stop Editing

Maore Editing Tools — »

E‘Af Yalidate Features

Options...

_

Figure 5 - Editor Menu

5. Select the source that shows Projects in the list of layers available for editing.

Start Editing
Which folder or database do you want to edt data from?
Source ! Type

HAEXCELWT0433110 Needs Assessment'Projec...  Shapefiles
LAreGISh 704301 10-Needs Assessment\PMPC... Shapefiles
L:\AreGIS Geospatial Data'Carbon Courty Raw... Shapefiles
LvAreGIS 7043\ Data\GIS\DATANGIS_SHAFE\... Shapefiles

Ul I} |l

These layers and tables will be available for editing:

STREET PRIQRITY ~|
SANITARY FRIORITY =
WATER PRIORITY

Trial Area =
SanSewer_proj

Water

Storm Sewer

Streets

Misc_proj

ijeds_

L

OK Caricel

Figure 6 - Start Editing Window
Click OK
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6. On the drop down menu for Target, select the layer Projects

I Editor = |!r [ 3 | y ¥ Task: ]Create New Feature _'_I | Target: | STREET PRICRITY _'j |\ =) !
- STREET PRIORITY

- SAMNITARY PRIORITY

- WATER PRIORITY

- Trial Area

- SanSewer_proj

- Water

4 - Storm Sewer

- Streets

- Misc_proj

o Projem_

- EXAMPLE_ASSESSMENT

--BanSewer_problem
- Water_problem
- Higley_Blwd_dxf_Palyline

Figure 7 - Target Drop-Down Menu

Also, Make sure Task is set to Create New Feature and the pencil icon is selected.

Use the mouse and the left mouse button to draw in the project area. To shap to the
vertices of adjacent projects, move the mouse near the vertex and then press the Ctrl and
F6 keys at the same time.

If the line snaps to the wrong object, use the back arrow at the top of the screen (or Ctrl
and Z) to undo the last segment. Turn off any unneeded layers in the layer list on the left
side of the screen, and try again.

The projects should be drawn along the edge of pavement and take an equal portion of
the adjacent intersection(s). It is important to draw these areas as accurately as possible
from the aerial photography in order to get good estimates for the pavement quantities.
The street area is calculated from the project area as it is drawn in ArcMap

(See Section 6.2).
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8. When the project area boundary is complete, press the F2 key to finish the drawing. The
project boundary should look similar to the image shown below.

Figure 8 - Finished Project Boundary
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9.

Right-click on the Projects layer in the layer list on the left side of the screen. Left-click
Open Attribute Table.

L —
] Copy
= 0 PRI b4 REemove

Joins and Relates

= [0 Ex2 <& Zoom ToLayer

= [ sar
Visible Scale Range 2

= 0O wa Lze Symbol Levels
Selection

_l Higley_ « Label Features

7 Higley_ Convert Labels to Annotation. ..
7 Utiities ‘:’r ¥ Convert Features to Graphics. ..
= O hye €
L
E D stol EEI".E 3

= O sta Save As Layer File...

= O sew Properties. ..
% T W

Figure 9 - Open Attribute Table

10. The attribute table for the Projects layer will appear on the screen. Scroll down the

11.

screen until you get to the project you just created. The new project should be at the
bottom of the list. To be sure you are on the right project, use the black arrow icon in
ArcMap to select the project just created. Once the area is selected in the mapping view,
the row associated with the area will be highlighted in blue in the attribute table. Under
the column PID in the attribute table, enter in the project number for the new project (this
is usually the next sequential number).

Draw in any additional areas following steps 7 through 10. When finished, select Save

Edits from the Editor drop down menu. Then select Stop Editing from the Editor drop
down menu. You have just added a new project to ArcMap!
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6.2 Calculate the Project Areas for Paving in ArcMap

When new projects have been added to ArcMap, the pavement areas need to be calculated. This
calculation is easily done using the Field Calculator in the attribute table for the projects. The
Field Calculator computes the area of the pavement in square yards which is the unit used in the
estimate for unit costs. To calculate the pavement area in square yards, follow these steps:

1. In ArcMap, right click the layer Projects in the layer list at the left side of the screen.
Left-click Open Attribute Table.
=l W [—— - T -
] Copy
= L PRI 7 Remove

- T —

Joins and Relates

= [ Exz <@ Zoom ToLayer

= O Sar.':'; :
Visible Scale Range
=0 w Lse Symbol Levels
= Selection »
2=3F

_] Higley_ | « Label Features

1 Higley Convert Labels to Annotation. ..
4 Utiities ‘E? Convert Features to Graphics...
= O hye
*
= D stol EEI".E 9

= O stm Save As Layer File..,

B [ sew Properties. ..
% IS W Al
Figure 10 - Open Attribute Table
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2. The attribute table for the Projects layer will appear on the screen. On the right side of
the attribute table is a column named AREA which holds the area calculations for all of
the projects. Right-click on the column heading AREA and a drop down list of options
will appear. Left-click Eield Calculator. If a warning window appears, select Yes.

| B Attributes of Projects

FID | Shape® | 1d | PID Ab

BEEE = Sort Ascending
L F Sort Descending
550

FR i Summarize. ..

54f
| 7q¢ & Statistics...

: E..lUE : -—
T Field Calculator, ..
75 |

66E Calculate Geometry...

._?L‘E Turn Field Off

Fili: Freeze/Unfreeze Column

X 19_@!3 > Delete Field
5 223‘—; Properties...

 B39IETEEE

Figure 11 - Field Calculator

3. From the new window there are two ways to run the area calculation. Options a and b
follow:
a. Select Load in the Field Calculator window.

Fields: Type:
|

:;:D i Number

Area " Sting

FID

i Date
Pre-Logic VBA Script Code v Advanced
Mrea =
OK
- = ey
Cancel

Figure 12 - Load Script
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Another window will open giving you options of available scripts to run different
types of calculations. To calculate the area in square yards select the script

Area_SQ_YD.cal and select Open. If there are no scripts available for use move
on to Option b.

Lookin: | =3 Seript x| e Bk E-
) Area_50Q_¥D.cal
Interval.cal
U Fename: | = o |
i Files of type: IE:q:ressions {*.cal) LI Cancel |
- |

Figure 13 - Script Open Menu

Now, the Field Calculator will have all of the Script Code filled in as shown in
Figure 14.

Field Calculator

Fields: Type:
FID B
Id
Area " String
FID

" Date

Pre-Logic VBA Script Code v Advanced

Dim Qutput as double

Dim pArea as larea

Set pArea = [shape]

Output = pArea areasd

Area =
|Output

[T | Calaulate selectad fecaids Al

Figure 14 - Field Calculator with Script Loaded
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Select OK and the areas will be calculated for the entire column. If there are any
rows selected in the attribute table, the calculation will only run for those rows.
To force the field calculator to do all of the rows in the column, click the
Selection menu at the top of the ArcMap window and then select Clear Selected
Features. Now the calculator will run for all of the projects.

b. In this option, the script must be written into the Field Calculator. Under Pre-
Logic VBA Script Code type this in exactly as follows:

Dim Output as double
Dim pArea as larea
Set pArea = [shape]
Output = pArea.area/9

Under Area = type in Output

Before clicking OK, click Save and save the script for future use as
Area_SQ _YD.cal . The next time project areas need calculated, the first option
(option a) can be run instead of typing in the script.

Now click OK and the areas will be calculated for the entire column. If there are
any rows selected in the attribute table, the calculation will only run for those
rows. To force the field calculator to do all of the rows, click the Selection menu
at the top of the ArcMap window and then select Clear Selected Features. Now
the calculator will run for all of the projects. IMPORTANT: Check to make
sure the script is running correctly by measuring a project’s boundary with
the measure tool in ArcMap for measuring areas. See Section 6.3 for
instructions on measuring areas.

6.3 Measure Items Using the Measure Tool in ArcMap

Once new projects have been created in ArcMap, the quantities for the water system, storm
sewer system, sanitary system, and the street components need measured and/or counted in order
to enter the information into the spreadsheet portion of the database. Measurements for the
various spreadsheet entries can be easily taken using the Measure tool in ArcMap. To use the
Measure tool, follow these steps:

1. Select the Measure tool icon at the top of the screen.

QAT @aEs @Ok OGN S D r—

Figure 15 - Measure Tool Icon

2. A new window will open as shown below. To measure distance in feet, select the jagged
line at the left side of the Measure window.
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Line measurement
segment: 442, 03876 Feet
Length; 442, 203876 Feet

Figure 16 - Measure Menu

3. To measure an object’s length, left click at the starting point of the measurement. As the
measurement cursor is moved, two measurements will show in the Measure window.
Segment is the distance measured from the last point entered. Length is the distance of
all of the segments included in the measurement. To start a new measurement either
double-click on the screen or hit the Esc key.

4. There is an option to snap to objects when using the measure tool. To turn on the snap
function, click the green dot as shown in Figure 17.

Measure

To measure a distance, draw a line,

To measure an area, dick Measure An Area’ then
draw a polygon.

To measure a feature, dick 'Measure A Feature'
then didk a feature.

Figure 17 - Measure Tool Snap Feature

With the snap selected, the cursor will lock on vertices, and endpoints of objects in the
map. Start the measurements in the same way as explained in step 3.
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5. If the area of a project needs measured, select the white polygon icon in the Measure
window.

Area measurement
segment: 198.395994 Feet
Perimeter: 430,.650701 Feet
Area: 244.892915 Sguare Feet

Figure 18 - Measure Area

6. The units for the area measurements as well as the linear measurements can be found in
the drop down menu below the black arrow. If the area for paving needs to be measured,
the units should be in square yards as shown in Figure 19.

Measure
~ a4 | @D ¥ ow

Area measurement Distance ¥ i .
Perimeter; 430,550 s
Area: 27.210324 Sguare Yards G
Meters
Ares
Miles
Acres
Feet

Figure 19 - Measure Area in Square Yards
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6.4 Use the Identify Tool in ArcMap

At times, visually identifying points in ArcMap is difficult. For example, the same point is used
in the storm_pt layer to identify storm inlets and storm manholes. To identify unknown objects
in a utility layer, use the Identify tool. To use the Identify tool, follow these steps:

1. Select the Identify tool icon on the Tools toolbar at the top of the ArcMap window.

& <& & H}ﬂﬂ S

Figure 20 - Identlfy Tool Icon

2. In the Identify from: drop down window, select the layer the objects will be identified
from. For example, if a point was to be identified for the storm sewer system, select the
storm_pt layer in the drop down list under Utilities as shown in Figure 21.

i ldentify

Identify from: | <Top-most layer > _.'J
-~

= @ Utilities |
@ hydrant

sb:urm
: @ sanitary_pt
; sanitary
: @ water_pt
: @ water
4 dine
: ‘@ tank
- @ MISCELLAMEOQUS J

‘@ subdiv

@ asphalt

: rr
L : E @ parcel VI

Figure 21 - Selecting the Layer of Interest

3. Use the mouse arrow to select the object of interest. This can be done with the mouse by
either left clicking on the object, or using a click and drag to create a box around the
object.

4. When an object is successfully selected, the object’s information will appear in the

Identify tool window. The identity of the object appears in the two places shown in
Figure 22.
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fore 2]x)

Identify from: K storm_pt x|
=, pt Locaton: | 1,340,776.141 795,952,209 Feet £
STRM_INLET

Field | Value |A

FID 581

Shape Point

AREA 0

PERIMETER 0

STORM 532

STORM_ID 582
DXF_LAYER  STRM_INLET

D¥F_COLOR 21

D¥F_THICKM O

DXF_TYPE

DXF_ELEVAT O v

Figure 22 - Object Information in the Identify Tool Window

5. Select other unknown objects using steps 2 through 4.

6.5 Input Items into the Database Spreadsheet

When new projects are created, the information for reconstruction needs to be entered into the
Database spreadsheet. Each project is evaluated separately in order to get accurate information
for input into the database. Measurements are taken directly from the GIS mapping in ArcMap.
In Database, each project is allotted a row to store all of its associated information. Projects are
organized by their project identification number (PID) and include a description, a priority,
quantities and costs for reconstruction.

To obtain the quantities for each project, ArcMap is utilized. All of the available utility
information is stored on separate layers in ArcMap. Therefore, quantities related to each utility
can be evaluated for every project. This is a long and arduous process in which attention to
detail is of utmost importance. Unless the computer being used has multiple monitors, allowing
both Excel and ArcMap to be viewed simultaneously, it is advisable that the measurements and
quantities for each project first be recorded on a separate sheet of paper (See Project Quantity
Worksheet in Appendix B) and then input into the spreadsheet at a later time. A general
description of the process follows:

1. In ArcMap, zoom into the project to be analyzed.

2. Turn on level cline at the left side of the window. If the streets are not labeled, right-
click on cline and select label. If an attribute other than the street name is labeled, right
click on cline, select properties. In the properties window, select the Label Features
tab and then select STNAME from the drop down menu.

3. Each project should have a corresponding PID number in ArcMap. Right-click on the

Projects layer and then click on Open Attribute Table. Find the project in the attribute
table. Record the FID number, the PID number and the AREA from the attribute table.
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10.

11.

12.

13.

Turn on the utility layers containing the information for the water system (water,
water_pt, hydrants). Right-click on the water layer in the layer list and select label if it
is not already selected. By labeling the water layer, the size of the water main can be
seen on the screen. Use the Measure tool (refer to Measure Items Using the Measure
Tool in ArcMap) to measure the lengths of the various sizes of water main in the project
and record the lengths for each individual size. If the existing sizes are different than
what would be installed, record the length for the size to be installed.

Count (visually) the number of gate valves to be installed for the various sizes of water
main.

Count the number of fire hydrants in the project.

Turn on the GIS layer pcl_03 in ArcMap. If the lots are not labeled with the address,
select the Address attribute as the label. Count the number of addresses adjacent to the
water main. This is the number of service connections for both the water and the sewer
(if both water and sewer are in the project). Record the number of water service
connections. Use your best judgment on the number of service connections. Sometimes,
water services are connected to water main in the alleys instead of the streets.

Use the Measure tool to measure the average length for water services. Normally, this is
considered to be the width of the street plus 10 feet divided by 2 ([street width +10]/2).

Count the number of fittings on the various sizes of water main for the project. A fitting
is considered a tee, cross, or bend. Once this step is complete, the water system
quantities are complete. Turn off the layers containing the water system information and
turn on the layers containing the storm sewer information (storm, storm_pt).

Make sure the storm layer is labeled the same as in step 4. Measure and record the
lengths for the various sizes of storm sewer pipe. The minimum size of storm sewer pipe
considered for reconstruction is 18 inch. Any storm sewer pipe smaller than 18 inch
should be counted as 18 inch.

Count and record the number of storm sewer manholes in the project.

Count and record the number of storm inlets in the project. To verify whether a point is a
manhole or drop inlet, use the Identify Tool. Once this step is complete, the storm sewer
system quantities are complete. Turn off the layers containing the storm sewer system
information and turn on the layers containing the sanitary sewer information (sanitary,
sanitary_pt).

Make sure the sanitary layer is labeled the same as in step 4. Measure and record the
lengths for the various sizes of storm sewer main.
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14. Count and record the number of manholes and manhole connections. A manhole

15.

16.

17.

18.

19.

20.

connection is considered any main running into or out of a manhole.

Count and record the number of sanitary sewer services. This is normally the same
number as in step 7. Use the number of addresses to come up with this count. Again, use
your best judgment on the number of service connections. Sometimes, sewer services are
connected to sewer main in the alleys instead of the streets.

Count and record the number of approaches to the street. This number is normally the
same as in step 7. Remember to include approaches from any adjacent alleys.

Use the Measure tool to determine the length of curb and gutter for the project.

Use the Measure tool to determine the length of sidewalk for the project. Remember to
add in additional lengths for handicap ramps. Usually, this number is close to the same
as the curb and gutter length with the addition of 7 feet for every handicap ramp. See the
detail included in the Appendix E for sidewalk and handicap ramp.

Use the Measure tool to record the length of the project from one end to the other as it is
drawn in ArcMap.

Open the spreadsheet Database. Enter the recorded data into the spreadsheet in the
appropriate columns for the project. Refer to section 3.2.3 for information on appropriate
columns. Along with information taken from ArcMap, record any prioritization
information from the DPW and field inspection into the spreadsheet.

6.6 Joining the Spreadsheet Database to the GIS

After the Database spreadsheet has been updated with new projects or maintenance has been
performed, the spreadsheet will need to be joined to the PRIORITY attribute table in ArcMap.
By joining the Database spreadsheet to the PRIORITY attribute table, the project priorities can
be shown in the mapping with a color scale. To join the Database spreadsheet to the
PRIORITY attribute table, follow these steps:

1.

In ArcMap, right click on the PRIORITY layer name in the Layers list on the left side
of the ArcMap window.

Select Joins and Relates from the list that appears. Then select Remove Join(s). Select
Remove all Joins.
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=0Od e
Copy

- X Remove
1
- Open Attribute Table
= [ Exa Joins and Relates

= [ sew <& Zoom To Layer Remove Join(s) L4

ﬁi Zoom To Make Visible Remove All Joins

Figure 23 - Remove Join(s)

3.

Open the Excel file that stores the Database spreadsheet. In the Database spreadsheet,
select File / Save As.

In the Save As window, browse to a folder location of your choice. Under Save as type:
select DBF 4 (dBaselV) (*.dbf). In File name: enter the date followed by the word
Priorities. Select the Save button.

Two warning windows will appear. Select OK in the first warning window, then select
Yes in the second warning window.

Save As
Save in: Iuj 110 Needs Assessment _vj -~ & X o - Tools =
e Mame Size | Type =~ Date Modified
(5 :
’:;5 I [ChCost Estimates File Folder 11f18/2006 2:23 PM
History [ChiData From Rawlins File Folder 7/20/2006 4:08 FM
Choelete File Folder 1/3/2007 10:20 AM
iz Project DB File Folder 1/3/2007 1:17PM
b, 06-1121 DPW_PRIORITIES.dbf 65KB DBF File 12/112006 4:43 PM
My Documents DB.dbf 568 KB DBF File 11/27/20086 3:29 PM
RANKZ.dbf 891KB DEF File 12/9/2006 4:12FM
P RUANK3.dbf 834KE DEF File 12{11/2006 2:40 PM
b RANK.dbf 19KB DBFFile 11/30/2006 10: 18 AM
Desktop
E3
Favorites
2o |« I3
= Filename:  [07-0108 Priorities. dbf ~| Save
My Metwork
Places Save as type: [DBF 4 (dBASE IV) (=.dbf) | Cancel

Figure 24 - Save As Window

6.

7.

Close out of the spreadsheet Database and return to the ArcMap file. Repeat steps 1 and
2, except this time select Join...

A Join Data window will open. Enter the values in the window as shown in Figure 25.
Use the folder icon in the window to find the file you saved in steps 4 and 5. It is very
important that items 1 and 3 in the window are set to PID because PID is the link
between the mapping and the Database spreadsheet. Select the OK button.
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Join Data @

Join lets you append additional data to this layer's attibute table so you can,
for example, symbolize the layer’s features using this data.

What do you want to join to this layer?
|J0|n attributes from a table Lj

1. Choose the field in this layer that the join will be based on:

[PID -

2. Choose the table to join to this layer, orload the table from disk:

| 07-0109 Priorities =] =

[w Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:

-
Advanced...
About Joining Data 0K | Cancel

Figure 25 - Join Data Window

8. A Create Index window will open. Select Yes.

9. You have now joined the Database spreadsheet to the attribute table for the PRIORITY
layer in ArcMap.

10. Right-click on the PRIORITY layer. Select Properties...

11. In the Layer Properties window select the Symbology tab.

12. On the left side of the Symbology tab, select Quantities / Graduated colors.

13. In the Value: field, select the NEEDS_PRRTY from the list. This name will start with
the file name given to the .dbf file in step 4. Then there will be a period followed by

NEEDS PRRTY. For example it may look like: 07-0109 Priorities.NEEDS_PRRTY.

14. Set the Classes: to 3.
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15. In the Color Ramp: selection, choose the ramp that starts in green and ends in red. At
this point, the Symbology tab should look like Figure 26.

Layer Properties

General | Source | Selection | Display  Symbology ] Fields | Defintion Query | Labels | Joins & Relates |

Show: ; 2 :

Feat Draw quantities using color to show values. Import..
Categories ~ Fields - -~ Classification q
Quantities Value: |07-0109 Priorities. NEEDS_| v | Natural Breaks (Jenks)

i (Graduated colors ;

‘.. Graduated symbols Nomalization: 1n0ne L] || Classes: |3 = Classify... :

i Propaortional symbals :

‘... Diot density Color Ramp: ‘ - -

Charts
e Symbol | Range | Label |
I 100-550 1.00-550
5.51-950 5.51-950
o175 9.51-17.25

[ Show class ranges using feature values Advanced -

ok | Cancel | Rpply |

Figure 26 - Symbology Tab

16. In order to see an outline of the priorities around the areas, double-click the green box
under Symbol below the color ramp.
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17. A window named Symbol Selector will open. Select an Outline Color to match the Fill
Color. In this case, you would select a green color from the color palette. Change the
Outline Width to 3. Now, select No Color for the Fill Color. The Symbol Selector
window should now appear the same as Figure 27.

Symbol Selector

Category: | Al L] Preview

Green Blue Sun

COptions
Fill Calar: s

Hollow Lake Rose Outline Width: =
300 =+

Qutline Color: . o

Beige Yellow Clive

Properties .. |

More Symbals -

Save... Reset
v ok | canced |

Green Jade Blue

Figure 27 - Symbol Selector

18. Select OK. Repeat steps 16 and 17 for the yellow and green colors.

19. All of the projects in the database should now have a priority color associated with them.
The highest priorities should be outlined in red, while the lowest priorities are outlined in
green.

20. The symbology for the PRIORITY layer can be set up in many other ways. By
changing the Value field in the Symbology tab, other attributes from the Database file
can be categorized by color.

21. Whenever, the Database file is updated, this process should be completed to give a visual
representation of the changes in ArcMap.
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6.7 Update the Unit Costs Spreadsheet

The Unit Cost spreadsheet holds all of the estimated construction costs utilized in the Database
spreadsheet. The spreadsheet is organized in 5 columns: Item, Unit, 2007 Cost, Source, and
2008 Cost. There is also a separate column (Column H) which contains the construction cost
inflation multiplier being utilized in the equations for the calculations.

A brief description of the columns follows:
e Item —is a description of the item for the utility. Separate items are listed for each
utility.
e Unit - is the unit of measure used for the item listed.
e 2007 Cost — is the cost or cost estimate for 2007 construction.
e Source — is where the cost estimate information was taken from.
e 2008 cost — is the estimated cost for 2008 construction.

Currently, the unit costs in the Unit Cost spreadsheet are for 2008 construction. For the past few
years, construction costs have inflated at approximately 20% per year. This is the assumption
used in the creation of the Unit Cost estimates. Periodically inflation rates should be evaluated
based on current bid tabs received on local improvement projects. The cost multiplier should be
adjusted to reflect the new rate. The 20% inflation rate can be seen in the Unit Cost spreadsheet
as a multiplier factor of 1.2. The 2008 Cost column is the product of the multiplication of the
2007 Cost column by the multiplier (1.2). If the multiplier is to be changed, change the yellow
highlighted cell value below the column heading named Multiplier.

To simplify the equations and updates to the spreadsheet, the cells containing the 2008 cost
estimates are named. Naming cells allows the user to better understand the equations built into
the spreadsheets. To see the name given to the cells, select the cell and look at the cell name in
the upper left hand corner of the window as shown in Figure 10 (w.6 is the cell name for 6 inch
PVC Water Main).

@:l File Edit WVew Insert Format Tools Data Window Help WaterCAD

heEan &Q&V & B2BR-< W = -2
e B e ¥ 5 g .

w6 e T e

A ] B [ D
Item Unit | 2007 Cost

1
2 Water Sysi
-7 6" PVC Main = 43 izl

Figure 28 - Cell Naming

81



If new items are to be added to the Unit Cost spreadsheet, the cells containing their estimated
item cost should be named.

To name a cell:

Select the cell to be named.
Enter the desired name for the cell in the location shown in Figure 28.
Hit the Enter key on the keyboard.

To delete an existing cell name:

Select the Insert menu at the top of the Excel Window.
Select Name / Define.

From the Define window, select the cell name to be removed.
Select the Delete button.

The name selected will be deleted from the list.

The Unit Cost spreadsheet should be kept up to date in order to maintain accuracy. When
projects are estimated for construction after 2008, the spreadsheet should be changed to reflect
the new construction costs.

To update the Unit Cost spreadsheet:

Enter the year the construction costs are taken from in column D (i.e. change the
column heading 2007 Cost to 20## Cost, where the ## reflect the year the costs
are taken from). For a project to be constructed in 2009, construction costs would
probably be taken from a 2008 project, or the most recent project with available
bid information.

Enter the description for the data Source (Column E). Usually, the source utilized
is a contractor’s bid for a nearby project of similar size and scope.

Change the column heading in column F to the year the project(s) will be
constructed.

Update the multiplier as local improvement project bid tabs are available.
Remember the multiplier is for inflation over one year. If costs are to be inflated
over multiple years, the multiplier for example, should be 1.2", where n is the
number of years between the year the costs are taken from and the year of
construction. For example, if 2007 costs are to be inflated for construction in
2010 and the inflation rate stays constant, the multiplier would be 1.2° = 1.73
because there are three years between 2007 and 2010. It should be noted that as n
increases, the cost estimates will become less accurate due to the variability in the
economy from year to year. Therefore, use the latest information on construction
prices available.

Manually checking the output costs should be performed following any
adjustments to the multiplier.

When the previous steps are completed, the calculations in the Unit Cost spreadsheet and the
Database will automatically update. However, if new bid items are added and named, the
Database will need to be updated to reflect the additions (i.e. new columns will need inserted
into Database and the equations written to reflect the new cell names).
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6.8 Sorting Projects in the Spreadsheet

Project List is a useful spreadsheet which displays a list of the projects in the database. The list
includes the PID, STREET, FROM and TO for each project. This is a valuable link between the
GIS and the Database spreadsheet. Currently, the information in the Project List spreadsheet is
listed by the PID number. However, the user may need the information listed by STREET. If
the need arises to sort the information by STREET, the sort tool can be used in Excel to
accomplish this action. The steps to sort the projects by the STREET column are listed below:

1. Open the Project List spreadsheet.

2. Highlight all of the rows with project information by clicking on the row heading 1 and
dragging the mouse arrow down to the last row with project information. The selected
rows should be highlighted in blue.

Click the Data menu at the top of the window.
4. Select the Sort... command as shown below.

w

Data | Window Help WaterCAD

] s ——— |}

! Filter b
Farm...

i Subtotals. .. [

- Walidatinn

Figure 29 - Sort Command

5. In the Sort menu, select the Header row button under My list has.

Eart 7))

(+ Ascending

" Descending

+ Ascending
" Descending

{+ Ascending

" Descending

My list has

¥ Header row %
Optons... | 04 | Cancel |

Figure 30 - Header Row Option
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6. Inthe Sort by drop down menu, select STREET.

Sort ?IX)

Sort by

TR | iscendng

" Descending

* Ascending
(" Descending

] j & Ascending
" Descending

My list has
{*+ Header row { " Mo header row
Options. .. (04 Cancel

Figure 31 - Sort by Street

7. Select OK.
8. Now you have a sorted list of the projects by street name! The projects with numbered
streets will appear first, the rest of the projects will appear alphabetically.

The last five columns included in the Database spreadsheet are prioritizations of the projects by
a combined priority and by individual utility. Sorting the projects by any of these columns can
be helpful in determining the projects in greatest need overall, or for each of the utilities. For
example, if a list of the highest priority water projects is needed, the database can be sorted by
column ES. Follow steps 1 through 5 above, but perform the sort in the Database spreadsheet.
Select Descending instead of Ascending. In step 6, select WATER_PRIOIRITY_RPT in the
Sort by drop down menu. Then select OK.

A list of the columns in the Database spreadsheet to sort by for the various utility priorities
follows:

Combined priority — sort by column ER (COMBINED_PRIORITY_RPT).
Water priority — sort by column ES (WATER_PRIORITY_RPT).

Sanitary sewer priority — sort by column ET (SANITARY_PRIORITY_RPT).
Storm sewer priority — sort by column EU (STORM_PRIORITY_RPT).
Street priority — sort by column EV (STREET_PRIORITY_RPT
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7/ TOOLS
7.1 Project Cost Estimate

Project Cost Estimate is a tool created for use in estimating the combined costs for up to eight
projects. If a project will not be completely reconstructed, this tool can be used to select only the
items to be included in the reconstruction. The user can select the project of interest from the
drop-down menu below Project ID. When the project is selected, a description of the project is
displayed in columns C through E. Next, the user can select the items to be included in the
project for the water system, sanitary sewer system, storm system and the streets. This is done
by selecting either yes or no from the drop down menus for each item. When yes is selected, the
associated cost for the item in the project is displayed. All the selected item costs are totaled on
the right side of the spreadsheet. At the bottom right of the spreadsheet, the costs for the selected
projects (up to eight projects) are totaled. This tool is useful for determining cost estimates for
multiple projects or an improvement district. Along with this tool, Project Quantity Output
was created to output the quantities for the selected projects.

7.2 Project Quantity Output

Project Quantity Output is a tool for estimating the quantities and costs of the individual items
for up to eight projects. The quantities and costs for the projects selected in Project Cost
Estimate are automatically displayed in this spreadsheet. Any items selected as no in the
Project Cost Estimate will be displayed as a zero quantity and cost in this spreadsheet. In
addition, this spreadsheet allows the user the opportunity to omit water transmission lines (12
inch, 16 inch and 20 inch transmission lines not used for distribution). If any transmission lines
are omitted, the total used for the cost estimate of the selected projects should be taken from the
Project Quantity Output.
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8 SECURITY

8.1 Password Protection of Sheets

The spreadsheets in this file are password protected to keep the information stored in the files
from unintentional manipulation. The information in the spreadsheets can still be read, but not
manipulated until the password is entered. The Project Cost Estimate and the Project
Quantity Output tools can be used in the protected state (i.e. the drop down menus and
selection boxes are active). This allows use of the files and tools without a loss of security.
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APPENDIX A
CELL NAME KEY




Spreadsheet Database

Database Column Database Cell Name
Water

6”L (AS) L.6w
8”L (AU) L.8w
10”L (AW) L.10w
12”L (AY) L.12w
16”L (BA) L.16w
20”L (BC) L.20w
#6” GV (BF) No.6gv
#8” GV (BH) No.8gv
#10”_GV (BJ) No.10gv
#12” GV (BL) No.12gv
#16” GV (BN) No.16gv
#20”_GV (BP) No.20gv
#FH (BT) No.FH

# SERVICES (BV) No.conn.w
AVG_SVC_LEN (BW) No.ins.w
# FITTINGS (B2) No.fit
Storm Sewer

ST 18" L (CC) L.18st
ST 24” L (CE) L.24st
ST 27" L (CG) L.27st
ST _30”_L (CI) L.30st
ST 33”_L (CK) L.33st
ST 36" L (CM) L.36st
ST 48” L (CO) L.48st
ST 54” L (CQ) L.54st

# ST _MH (CT) No.manhl
# ST_IN (CV) No.inlet
Sanitary Sewer

SS 6”7 L (CY) L.6ss

SS 8” L (DA) L.8ss

SS 10” L (DC) L.10ss
SS 12” L (DE) L.12ss
SS 15" L (DG) L.15ss

SS_18” L (DI) L.18ss



Database Column
Sanitary Sewer cont’d
SS 24” L (DL)

# SS MH_CONN (DN)
# SS_MH (DO)

# SS SERV (DQ)
AVG_SS SERV_L (DR)

Concrete & Paving
STRT_AREA (DV)
# APP (DX)
C&G_L (D2)
SW_LENGTH (EB)

Miscellaneous
PROJ_LENGTH (EE)
BLOCKS (EF)
LOCATES (EG)
REMOVALS (EH)
TRF_CNTRL (EI)
SEEDING (EJ)

Spreadsheet Unit Cost

Unit Cost Item
Water

6 inch PVC Main

8 inch PVC Main
10 inch PVC Main
12 inch PVC Main
16 inch PVC Main
20 inch PVC Main
6 inch Gate Valves
8 inch Gate Valves
10 inch Gate Valves
12 inch Gate Valves
16 inch Gate Valves
20 inch Gate Valves
Fire Hydrants
Service Connections
Service Installations
Fittings

Database Cell Name

L.24ss
No.mnhl.conn
No.mnhl.inst
No.ss.conn
No.ss.inst

street
No.app
L.cg
L.sdwlk

L.project
blocks
locate
remove
traffic
seed

Unit Cost Cell Name

w.6

w.8
w.10
w.12
w.16
w.20
gv.6
gv.8
gv.10
gv.12
gv.16
gv.20
hyd
srv.conn.w
srv.ins.w
fittings



Unit Cost Item
Storm Sewer

18 inch Storm Pipe
24 inch Storm Pipe
27 inch Storm Pipe
30 inch Storm Pipe
33 inch Storm Pipe
36 inch Storm Pipe
48 inch Storm Pipe
54 inch Storm Pipe
Manholes

Inlets

Sanitary Sewer

6 inch Sewer Main
8 inch Sewer Main
10 inch Sewer Main
12 inch Sewer Main
15 inch Sewer Main
18 inch Sewer Main
24 inch Sewer Main

Manhole Connections
Manhole Installations
Sanitary Sewer Connections
Sanitary Sewer Installations

Concrete & Paving
Street Area
Approach

Curb & Gutter
Sidewalk

Unit Cost Cell Name

st.18
st.24
st.27
st.30
st.33
st.36
st.48
st.54
manhl
inlet

$s.6

ss.8
ss.10
ss.12
ss.15
ss.18
$8.24
mh.conn
mh.inst
Srv.conn.ss
Srv.ins.ss

paving
apprch
curb

sdwlk
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Project Quantity Worksheet

PID #
Street From
Water System
Item Unit Quantity

6" PVC Main ft
8" PVC Main ft
10" PVC Main ft
12" PVC Main ft
16" PVC Main ft
20" PVC Main ft
6" Gate Valves ea
8" Gate Valves ea
10" Gate Valves ed
12" Gate Valves ea
16" Gate Valves ea
20" Gate Valves ea
Fittings ea
Fire Hydrants ea
Service Connections ea
Average Service Length ft

Sa

nitary Sewer System

6" Sewer Main

8" Sewer Main

10" Sewer Main

12" Sewer Main

15" Sewer Main

18" Sewer Main

24" Sewer Main

Service Connections

Average Service Length

Manhole Installation

Manhole Connections

D12 (=B [=]|=]| ||| =|=

To

Storm Sewer System

ltem Unit Quantity

18" Storm Pipe

24" Storm Pipe

27" Storm Pipe

33" Storm Pipe

36" Storm Pipe

48" Storm Pipe

ft
it
ft
30" Storm Pipe ft
ft
ft
ft
ft

54" Storm Pipe

Inlets ea

Manholes ea

Concrete & Paving

Paving sy
Approaches ea
Curb & Gutter fi
Sidewalk ft
iLength [ ]




APPENDIX C
FIELD SURVEY FORM
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Please Draw and Num

Inspection |1. Good 2. Fair 3. Poor 4. Unservicable

Legend

Clean, no sediment or Some sediment and debris, Moderate sediment and debris, Severe sediment and debris,
debris, unobstructed servicable grate, unobstructed |damaged grate, partially obstructed |unservicable or missing grate,
outlet outlet outlet obstructed outlet

Inlet # 1|1. Good 2. Fair 3. Poor 4. Unservicable

Inlet # 2{ 1. Good 2. Fair 3. Poor 4. Unservicable

Inlet # 3{1. Good 2. Fair 3. Poor 4. Unservicable

Inlet # 41. Good 2. Fair 3. Poor 4. Unservicable

Inlet # 5 1. Good 2. Fair 3. Poor 4. Unservicable

Inlet # 6| 1. Good 2. Fair 3. Poor 4. Unservicable

Inlet # 7| 1. Good 2. Fair 3. Poor 4. Unservicable

Inlet # 8 1. Good 2. Fair 3. Poor 4. Unservicable

Follow Up Items:

Remarks:

2 9/8/2006
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(Select all that apply -- Priority 1-4, 4=Highest, Worst Condition)
Location:

O Water

Project Description:

O Sewer

Project Description:

O Storm O Construction or [ Drainage Study

Project Description:

O Street O Reconstruction or (1 Overlay

Project Description:

O Other

Project Description:

Street:

From: To:

Outside City - Describe Location:

1 1/17/2007



Project Type (Select all that apply)

[0 Water

Project Description:

Date Project Completed:

O Sewer

Project Description:

O Storm

Project Description:

[ Street

Project Description:

00 Reconstruction or [ Overlay

O Other

Project Description:

Street:

From: To:

Map/Drawings Attached [ Yes [ No

2 1/17/2007
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