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City of Portland - Demographics

Largest City in Maine

* QOver 66,000 residents and

* 16,500 Residential and Commercial sewer users
Land area — 21 sq miles including 48 sq miles of water
First settled in 1632 and incorporated on July 4, 1786
Ranked top craft beer city in the WORLD!!!
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Water Resources Overview

 Water Resources Division — Created in 2014

* Protect human health and the environment

 EPA Administrative Order — required separate funding streams

e 40 Full-time staff — Water Resources Manager, Compliance, Engineers,
Asset Management and GIS, Stormwater team, Field Operations

* Water Resources Programs
 Sewer Stormwater System Evaluation — CCTV, Dye and Smoke
Testing, Inspections
* Asset Management — GIS, COF/LOF Risk Analysis
e |ndustrial Pretreatment, Fats Oils and Grease
 Stormwater Utility Fee
 Stormwater Education
* Infiltration and Inflow
 Pump stations and SCADA
* Construction projects, Street Sweeping, Training
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Compliance Directives

e EPA Administrative Order
* Inventory of collection system, assign unique identifiers to every asset
* O&M practices
e Causes of leaks, spills, releases of sewerage
e SSO (Sanitary sewer overflows) listing and reporting
e CCTV 6% of the system each year
* Integrate CCTV data into CMMS
* Flow monitoring
e Capacity, Management, Operation and Maintenance (CMOM)
* Asset Management
* QOperations and Maintenance
 Wastewater Programs and Ordinance Assessment
e Capital Planning and Prioritization — Wishes and needs vs. Risk Based approach
e Staffing and Organizational Analysis
* Municipal Separate Stormwater Sewer System (MS4)
e Clean Water Act
* 30 communities in Maine
e Addresses stormwater discharges
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What We Need to Manage:

S OIS OF SAMTAFy SEWEr PR
= 2 iIES oF Stormwater Pipe ™" ™

E 9 Wastewater Pump Stations

ﬁ 15,000 Storm and Sewer Manholes and Catch Basins
) | 12.CSO Outfalls

E East End WWTF Shared-Responsibility
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History of the Sewer System

* Portland’s Sewer system = Very old!
* Combined sewer system
 Diameters range from 8” to 96”
* Earliest known sewer main — 18"

Brick sewer built circa 1864 on 3 A
Munjoy Hill B Inchasiar <R T il

e Combined vs Separated >

e 236 miles of pipe
e 143 combined | | g
e 93 separated

* 9 pump stations

30 Combined Sewer Overflows

Brick Sewer Circa 1864
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East End Age of Pipe

Install Date
- > 11/6/1989

- 1/3/1958

< 3/2/1926

Other
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Outline of the Data Gathering System

* Historical Records

* GIS Data

e CMMS - Cityworks

* CCTV —IT Pipes

* Web Mapping/Mobile Data Collection
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Historical Data Collection
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PORTLAND

Historical Data Collection

 C(Catalog System
 Field books
 Sewer Cards
 Plan References
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Historical Data Collection

e Infiltration and Inflow maps
e Site Plans
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Old vs. New

Sewer Connections Field Book 198 Walton St Sewer Lateral page 198 Walton St Sewer Storm GIS
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Modern Data Gathering and Review

GIS Conversion of paper maps — using plans, I&I study, catch
basin and lateral cards — GIS digitization of sewers began in the
1990’s

CCTV of mains and manholes — gathers GIS and condition data
Field Data Collection —iPads, GPS, Survey

Aerial Imagery — used to check locations of manholes and catch
basins

CMMS - Service Requests, Inspections, Work Orders

GIS Updates — CAD, ESRI tools, historical & abandoned features
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CCTV Software

e Old...

 CCTV Data used to be
stored on VHS tapes with
no way to integrate the
data into our systems and
GIS

* No data quality check was
performed

* No easy way to update GIS
or share data




CCTV Software

e New!!l

* Implemented new CCTV
software in 2015

e PACP/MACP/LACP database —
industry standard data
collection

* QAQC of data

* Seamless integration with GIS
— both to receive data into GIS
and push data out

 Uploads CCTV data directly
into the City’s CMIMS

e Datais easily shared via web
maps

PORTLAND

Cltyworks

@plpes —

—

\ @esrl




PORTLAND

CCTV Software

Mainline I Manhole I

Assets | Grade Report| New Asset Test LOF Report Date TBC Updates | £p
Pipe Segment ... City Street Upstream MH Downstream MH | Pipe Material S > ight [%Width Asset... [Water_...|Linin... |Pipe ‘e id |Sewer ... |Location Code
SSGM-00003 Portland ME W Kidder St SSMH-4402 SSMH-4403 Vitiified Clay Pipe Circular 22 22 Combined Light Highway
SSGM-00005 Portland ME Johansen St SSMH-1424 SSMH-1425 Concrete Segments (Un... Circular 48 48 City Combined 1953
SSGM-00006 Portland ME Johansen St SSMH-6400 SSMH-1426 Concrete Segments (Un... Circular 48 48 City Combined 1953
SSGM-00011 Portland ME W Kidder St SSMH-4234 SSMH-4233 Vitrified Clay Pipe Circular 15 15 Sanitary Light Highway
SSGM-00013 Portland ME Fernald St SSMH-4230 SSMH-1398 Vitrified Clay Pipe Circular 15 15 Sanitary Light Highway
SSGM-00014 Portland ME Fernald St SSMH-13398 SSMH-1397 Vitrified Clay Pipe Circular 15 15 Sanitary Light Highway
SSGM-00015 Portland ME Lynda Rd SSMH-4228 SSMH-4223 Vitrified Clay Pipe Circular 8 8 Sanitary Light Highway
SSGM-00017 Portland ME Sylvia St SSMH-1400 SSMH-1339 Vitrified Clay Pipe Circular g g Sanitary Light Highway
SSGM-00020 Portland ME Fernald St SSMH-6436 SSMH-4402 Polyethylene Circular 18 18 Sanitary Light Highway
SSGM-00024 Portland ME Morse ST SSMH-0091 SSMH-0090 Vitrified Clay Pipe Circular 30 30 Combined Light Highway
SSGM-00025 Portland ME Morse St SSMH-0030 SSMH-0083 Vitrified Clay Pipe Circular 30 30 Combined Light Highway
SSGM-00027 Portland ME Sherwood St SSMH-1409 SSMH-0118 Vitrified Clay Pipe Circular 8 8 Sanitary Light Highway
SSGM-00032 Portland ME Johansen St SSMH-0146 SSMH-0086 Brick Circular 42 42 City Sanitary 1934
SSGM-00034 Portland ME Morse St SSMH-0089 SSMH-0082 Vitified Clay Pipe Circular 30 30 Combined Light Highway
SSGM-00041 Portland Me Morse St SSMH-64398 SSMH-0076 Poly¥inyl Chloride Circular 8 8 Sanitary Light Highway
SSGM-00042 Portland ME Morse St SSMH-0076 SSMH-4232 PolyVinyl Chloride Circular 8 8 Combined Light Highway
SSGM-00043 Portland ME Washington &ve  SSMH-4335 SSMH-4232 Vitrified Clay Pipe Circular 8 8 Sanitary Light Highway
SSGM-00045 Portland ME Washington &ve SSMH-4232 SSMH-0094 Vitrified Clay Pipe Circular 12 12 Sanitary Light Highway
SSGM-00046 Portland ME Washington Ave  SSMH-0073 SSMH-0072 Vitrified Clay Pipe Circular 12 12 Sanitary Light Highway
SSGM-00047 Portland ME Washington Ave  SSMH-1522 SSMH-1524 Vitrified Clay Pipe Circular 12 12 Sanitary Light Highway
SSGM-00048 Portland ME Inverness St SSMH-1402 SSMH-0070 Vitrified Clay Pipe Circular 8 8 Sanitary Light Highway
SSGM-00062 Portland ME Islley St SSMH-3362 SSMH-1412 Reinforced Concrete Pipe  Circular 30 30 Sanitary Light Highway
SSGM-00063 Portland ME Islley St SSMH-1412 SSMH-1441 Reinforced Concrete Pipe Circular 30 30 Sanitary Light Highway
SSGM-00064 Portland ME Islley St SSMH-1441 SSMH-1440 Reinforced Concrete Pipe Circular 30 30 Sanitary Light Highway
SSGM-00077 Portland ME Hodagins St SSMH-4473 SSMH-4474 PolyVinyl Chloride Circular 10 10 Sanitary Light Highway
SSGM-00094 Portland ME Front St SSMH-1428 SSMH-4430 Reinforced Concrete Pipe Circular 21 21 City Combined 1933
SSGM-00095 Portland ME Front St SSMH-4430 SSMH-0100 Reinforced Concrete Pipe Circular 24 24 Sanitary Light Highway
SSGM-00101 Portland ME Wordsworth St~ SSMH-1536 SSMH-1534 Vitrified Clay Pipe Circular 8 8 Sanitary Light Highway
SSGM-00114 Portland ME Victor Rd S5MH-0158 S5MH-0112 Reinforced Concrete Pipe Circular 18 18 Sanitary Light Highway
SSGM-00116 Portland ME Lloyd Ave SSMH-1548 SSMH-0153 Vitrified Clay Pipe Circular 8 8 Sanitary Light Highway
SSGM-00117 Portland ME Lloyd Ave SSMH-1549 SSMH-0112 Vitrified Clay Pipe Circular 12 12 Sanitary Light Highway
SSGM-00127 Portland ME Washington &ve  SSMH-1524 SSMH-0066 Vitrified Clay Pipe Circular 12 12 Sanitary Light Highway
SSGM-00130 Portland ME Fore St SSMH-3871 SSMH-1953 Reinforced Concrete Pipe Circular 24 24 Combined Light Highway
SSGM-00131 Portland ME North St SSMH-0362 SSMH-4734 Vitrified Clay Pipe Circular 12 12 City Sanitary
SSGM-00132 Portland ME Quebec St SSMH-4734 SSMH-4733 Asbestos Cement Circular 12 12 City Sanitary
SSGM-00135 Portland ME Lloyd Ave SSMH-0153 SSMH-1549 Vitrified Clay Pipe Circular 8 8 Sanitary Light Highway
SSGM-00138 Portland ME Wellwood Rd SSMH-0134 SSMH-0135 PolyVinyl Chloride Circular 8 8 City Sanitary 2006
SSGM-00164 Portland ME Ray St SSMH-1517 SSMH-1516 Poly¥inyl Chloride Circular 18 18 Sanitary Light Highway
SSGM-00165 Portland ME Ray St SSMH-1514 SSMH-4467 Poly¥inyl Chloride Circular 8 8 Sanitary Light Highway
SSGM-00166 Portland ME Ray St SSMH-4467 SSMH-0133 PolyVinyl Chloride Circular 8 8 Sanitary Light Highway
SSGM-00167 Portland ME Ray St SSMH-0133 SSMH-4454 PolyVinyl Chloride Circular 8 8 Sanitary Light Highway
SSGM-00169 Portland ME Maine dve SSMH-4454 SSMH-4462 Reinforced Concrete Pipe Circular 30 30 Sanitary Light Highway
SSGM-00170 Portland ME Maine Ave SSMH-4462 SSMH-4455 Reinforced Concrete Pipe Circular 30 30 Sanitary Light Highway
SSGM-00171 Portland ME Maine Ave SSMH-4455 SSMH-4456 Reinforced Concrete Pipe Circular 30 30 Sanitary Light Highway
CORM-NM 72 Partand MF Maine &ua CCOMH-44RR COMH-44RR Reinfarered Cancreta Pine Cirenilar an an Canitanm I inkt Hinkiaan
<
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CCTV Software

Pipe Observations

Severity of issue

Clock 2 |Joint |Remarks

01 [Manhole 0 AMH 0 0 5SMH-4525 0 =

0]2 [water Level 5 ML 0 o[ 0 73]

2|3 |Tap Break-in Active 4 0 TBA 10 o[ 0 53]
3.1|4 |Tap Factory Capped B 0 TFC 10 o [ 0 73]
13.7|5 |Roots Tap Joint 10 RTJ 3 o v 73]
24.1|6 |Deposits Settled Gravel 15 DSGY 5 N | S0l |
37.9/7 |Deposits Settled Gravel 15 DSGY 5 AT ] FO1 |
58.4|8 |Water Level 25 Mw/L 0 of | 0 i3]
67.6/9 |Tap Break-in Active 6 0 TBA 10 o [ 0 i3]
82.2|10|Deposits Settled Gravel 5 DSGY 6 N | &
105.2|11|Tap Break-in Active 6 0 TBA 10 o [ 0 53]
10312\ ater Level 10 Miw/L 0 of | 0 i3]
110.4/13|Infiltration Weeper 0 I/ 1 5 || 73]
128.8/14|T ap Factory Capped B 0 TFC 10 o 0 73]
227.515|Manhole 0 AMH 0 o | |SSMH-1598 0 53]




CCTV Software
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Projects

Point Manhole

i *
USMH: SSMH-2616
DSMH: SSMH-251”

fish
94.5 ft.

PORTLAND

Unique Facility ID’s

Grade

Cont.

All l Asset |Inspection| Media

A ccoss Paint Manhols
M

SEMH-2016000
DSMH: SSMH-2618

ap Factory Made

‘water Level

Tap Factory Made

Depaosits Attached Other

fish

139 SFIAccess Point Manhole

SSMH-2613

Observations

USHIH SSMH-2016

‘sr\m: SSMH-2619

Videos and Images
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Images of observations

Asset Info _
Location of
Inspection Info observations
/ [2.06.] - TB&
|
Y S — -
|| Inspection I Media | Plat (ST
SSGM-00163 _ = \[13 el - 20
Portland ME é'ngpec[iof‘ Media | Plot
Auburn St ; - |
55MH-4525 d By Admin [24.16¢.] - DSGV
SSMH-1598 AL 1 R 37.96.1 - DSGY
Vitified Clay Pipe o B 20110101 i STRRT: 16%5 > St
= Name M-14-364 i, STOP:.J2at
- [55.46.] - MWL
v
Maintenance Related v (6766]-TBA
et Mot Known v [82.26¢.] - DSGV
e Downstream | A
Sanitary 1 K ! Dry bl [105.26] - TB&
=1 [work Drder M-14-364 1
AL/
R Ca | [Length surveyed 2275 e Sﬁgh%z rﬁ*" 11090 T ML
Location Code Light Highway v Date Cleaned ItH ST0P: 1280 i R
Location Details Flow Control Not Controlled i ‘ [110.4£¢.] -
Drainage Area Customer Portland Public \Works e e
Year Renewed Additional Info | o
Total .Length Pressure Value -\_‘-_—-__"—-h[ag?.s&] - aMH
ED glmd‘: :“‘;e't t Reverse Setup No v y 5 TN
R .ra othel Sheet Number 1
Up Rim to Grade
2 Start X Coord.
Down Rim to Invert
Down Grade ta Invert Start Y Coord.
Down Rim to Grade Start Z Coord.
Pipe Joint Length Is Imperial Yes v
Project M-14-364 Inspection Type !
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Update GIS with CCTV info

ITpipes has GIS tools to
import asset information
from ITpipes to GIS

CCTV Operator enters the
asset information in the field
Asset Management team
runs the tools and double
checks the data

Data is updated through the
GIS tools within ArcGIS

IF GIS receivelT

Asset D Asset Type Field Name

WIDTH
[] ss6M-02030 Main

WIDTH

Current GIS Value

8"

GIS Update Value Status

15" Pending

TOMH
[] ssGu-01074 Main
[ ssGm-06505 Main
[] ss6M-02037 Main
[] ssGM-02030 Main

MATERIAL
[ ssGM-02030
[] sweh-00514

LOCDESC
[] ssGm-02218
[] ssGM-03478

[] ssGM-02037
[] swem-01259
[] swem-09614

HEIGHT
[ ssGM-02030

FROMMH
[] ssGm-04279
[] ssGM-06505
[ ssGM-07124
[] ssGM-02038
[ ssem-02187
[] ssGM-02030

DIAMETER

TOMH
TOMH
TOMH
TOMH

MATERIAL
MATERIAL

LOCDESC
LOCDESC
LOCDESC
LOCDESC
LOCDESC

HEIGHT

FROMMH
FROMMH
FROMMH
FROMMH
FROMMH
FROMMH

DIAMETER

SSMH-6649
SSMH-6386
SSMH-5128
SSMH-2585

Vitrified Clay Pipe
Ductile Iron PipeDuctile Ir...

Verrill St
Wilkie St
Wall St
Ballpark Dr
Anderson St

8"

SSMH-1865
SSMH-4034
SSFT-0451

SSMH-2593
SSMH-2676
SSMH-5124

8"

SSMH-2121
SSMH-4034
SSFT-0020

SSMH-5124

Polyvinyl Chioride
Ductile Iron Pipe

Verrill St
Wilkie St

Wall St

Ball Park Drive
Anderson St

15"

SSMH-3418
SSMH-6386
SSMH-3840
SSMH2593

SSMH-2672
SSMH-5123
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6% of the System

 EPA AO requires the City to CCTV 6% of the system
e Larger, planned projects use ArcGIS Online web maps to outline project areas

IHome v [CCTV Map and Notes New Map ¥ Create Present.

Find address or place

Details | # Add ~ ‘ /" edit  BE Basemap [ [E] Analysis H save ~ Share i Print ‘ @ Directions 5} Measure [l Bookmarks [v

@ About Content  i= Legend

4

Legend

Map Notes for CCTV Work
Riverton
Not Resolved

Resolved
» CCTV Notes
@ Other Notes

e

Spring_2017_Contract_CCTV
Complete <Y

Incomplete

=== Cannot Complete
= Clean then Inspect
m Needs Cleaning

Private - No CCTV

Mackworth - Ocean

Complete

Incomplete

Cannot Complete

Clean then Inspect & /
Needs Cleaning 2 e / /

Private - No CCTV —

\d

e e el
0 300 600ft
Esri.com . ArcGIS Marketplace . Help . Terms of Use . Privacy . Contact Esri

Contact Us . Report Abuse Esri, HERE, Garmin, INCREMENT P, N-GA, USGS
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CCTV Inspection Data into CMMS

e EPA AO - Requires CCTV Inspection data to be integrated with our CMMS

e IT Pipes and Cityworks use a sync tool to sync data between the two

e Data must be coded properly for this to work

* Sync logs are created to identify issues and success

e Inspection information, videos and images are added to Cityworks for each inspection that is complete

SyncNow | [ Settings | | oK |

[TSync Client
Server: localhost : 8102 Available Add Inspection:
Sync Settings: | (] Id Type Description Entity Id Entity Type Date Inspected By
StEqUEncE Balty | 424 TVI  TVlinspection SSGM-01745 5/3/2017 Frank_R.
At T SE T100 P | 449 TVI  TVinspection SSGM-01739 5/3/2017 Frank R.
Status: | 450 TVI  TVlinspection SSGM-01744 5/3/2017 Frank_R.
Seacy | 489 TVI  TVlinspection SSGM-01742 5/3/2017 Frank_R.

| 490 TVI  TVinspection SSGM-01743 5/3/2017 Frank_R.

»

\

Sync Client — connects IT Pipes and Cityworks

1

Inspection information added to Cityworks




CCTV Inspection Data into CMMS
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Sync Log - DPS146_2017-05-23_11.12.48.6¢
=] Sync Log - DPS146_2017-05-23_10.46.05.txt
E] Sync Log - DPS146_2017-05-10_11.04.48.txt
=] Sync Log - DPS146_2017-05-10_10.52.39.xt
Sync Log - DPS146_2017-05-09_15.15.29.txt
Z] Sync Log - DPS146_2017-05-09_11.20.01.txt
5] Sync Log - DPS146_2017-02-24_08.43.35.txt
Sync Log - DPS146_2017-01-13_08.04.31.txt
Sync Log - DPS146_2016-12-28_08.59.18.txt
5] Sync Log - DPS146_2016-12-27_11.09.43.txt
Z] Sync Log - DPS146_2016-12-14_11.11.21.¢t
Z] Sync Log - DPS146_2016-12-14_10.49.43.txt
Sync Log - DPS146_2016-12-14_10.40.40.txt

5/23/2017 11:12 AM
5/23/2017 10:46 AM
5/10/2017 11:04 AM
5/10/2017 10:52 AM
5/9/2017 3:15 PM

8/2016 8:59 AM
7/2016 11:09 ...
/1472016 11:11 ...
12/14/2016 10:49 ...
12/14/2016 10:40 ...

Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document

27 KB
345KB
15KB
18 KB
27KB
328 KB
643 KB
2KB
SKB
76 KB
5KB
8KB
4KB

Sync Logs — verify sync




Web Maps

ArcGIS Online web maps and apps
Share information easily
Staff, contractors, public

Sewer maps
Street sweeping
COF/LOF Risk

Catch basin inspections

ID GIS updates

PORTLAND

""a'iﬁq“””i . iiﬁr !

City of Portland Street

Sweeping

Portland Maps
The City of Portland, Maine Online Map Viewer

CCTV

Details

CCTV Inspections

CCTV Inspections Group
owned by JAGPortland on November 2, 2015

%

=

Ask a question or make a comment Story Maps Custom PDF maps

Details

Water Resources

City of Portland Water Resources Group
owned by JAGPortland on November 4, 2014

%8
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CCTV Processor Web Map

Home v CCTV Processor
H save ~ Share S Print | @ Directions & Measure [ Bookmarks [V|Fil‘-d address or place

Ne

a—
oy, "o,

# Add v | / Edit [FBasemap | [ Analysis

@ About Content = Legend

Legend

A
Mar ginal; Way,

MackWorth Ocean CCTV Project

Complete
Incomplete

mes Cannot Complete
Clean then Inspect
Needs Cleaning

Private - No CCTV

FY 2015 Televised Mains

Completed

FY 2016 Televised Mains
I Completed
FY 2017 Televised Mains

[ Completed

¥ “PortiandiNova
= Star

” Esri, HERE, Garmin, INCREMENT P, Intermap, USGS, MET/N

Esri.com . ArcGIS Marketplace . Help . Terms of Use . Privacy . Contact Esri

Contact Us Reﬁrt Abuse
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CCTV Processor

 Observations and Images are available for review by members of the AGOL group

B) . A st
%» 4 y v i 'Tap Break-In
> / L 55.6 ft. IR »_."
\Q 7 i ¥
ks, .
Televised Mains L ~O
Fadility Identifier SSGM-00666 | % CCTV Condition
Risters) oy £ \ PACP Code Tap Break-in
Diameter 10" @, \J o
ion T
Main Shape Circular d (&) BEEI A PR
From Manhole ~ SSMH-4709 K" Atachrnents:
To Manhole SSMH-4710 L SSMH-4709_SSMH-4710_TB_55.6.jpg |
Length Surveyed 115.40 p ]
) Pipe Length 48.46 / J Zoom to Get Directions
Zoom to Get Directions [ ) &
™ « 7 4 P, . / ’ 4
p ‘o\ 5 o
o O"’"\ ' y 4G
7 . Y

Televised Main Info Observation Info
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What do we do with all the data???

* Consequence of Failure/Likelihood of Failure

COF — Proximity to services, hospitals, waterbodies etc.
LOF — Age, material, use

* Risk Analysis calculation of COF*LOF
e Life Cycle Analysis

Determine life cycle timeline and costs of assets

* Project Planning

Reactive to Proactive

Decision making to be based on risk based analysis rather
than a wish list

Shortand long-term budget using lifecycle-analysis

Lining vs. repair or replace
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COF/LOF to Calculate Risk

/ «— FEastEnd WWTF

Memornz!

Park

Risk Number

> 8 0 12

>6to8

w— > 4 10 6
>3to4

w— 2 to 3

wes Other




PORTLAND

CMMS - Managing the work and data

* Asset Management

 Work order management

 Mobile data collection

* Data repository

 Compliance reporting

e Dashboards to share
progress and information

 Track material, costs and
equipment




Asset Management

PORTLAND

Asset
Information

GIS
City Works
CCTV
Hydraulic Model

Risk

Risk

Maintenance

Matrix

Failure W

A

< Practices

Renewal Plan

. —
Short Term
Renewal

Model ]

Cost

Information

Projects

Long Term

Planning
Budget
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What is next?

Infiltration and Inflow study

Refine Mobile Workflows

s \ .NN‘\ QN\ \V\v\, uu:m#:d jo e

W\ .mﬁ‘\@\ LTy

%)

§

w ) ¥

")

N

X K .

\ ~

S M,
FFE

m‘a, Ve?)

V4 4ind Lo NOLN,
“Q§% Em%wm%\.%

k\i% edd o puy pue az1g
“mu;.ﬂ.\\ % \% .V £q pa1vauuery

Digitize Laterals
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Thank you!!!

Jessica Gooch - Water Resources Asset Manager
City of Portland, ME

jag@portlandmaine.gov




