Enterprise GIS and
sset Management

SRI Southwest User Conference
April 2018

D) penverwater | 100 YEARS

.,lqn‘qﬁ i 2{]?8




About Denver Water

 Established 1918
» 2018 is our 100 year anniversary!

Serves 1.4 million customers

Mareh 17,
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ab.Bo. Univarsity St, and Asbury dver . o Of bende

Service area = 335 sg. miles

Largest and oldest water utility in Colorado

Denver Water Is a separate entity from the City
and County of Denver.

ESRI customer #1640
— 1st water utility to buy ESRI software?



463.58 Miles of Maine and Conduits
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THE DENVER UNION WATER COMPANYS

DISTRIBUTING MAINS, FIRE-PROTECTION SYSTEM. PLATTE CANON FILTER PLANT. VIEWS OF CHEESMAN LAKE
AND DAM. MARSTON LAKE AND LOCATIONS OF OTHER SOURCES OF SUPPLY AND SUPPLY CONDUITS
Eleven Reservoirs—Storage Capucity, 33 Billion Gallons

2687 Fire Hydrants of Largese Capacity

The Denver Univa Water
Company has the largest and

most complete arcificial water-

storsge system in the world for

the population served and the
demand for water.

More than twa vears' supply
without replenishing

Besides ite storage facilities
the Water Company has pur-
chased and acquired water rights
sapply of 124
million gallons daily.

for a year-rou

The average daily demand for
water in Denver last year was
44 million gallons, sbout one-
chird che available supply.

The maximum summer demand

was 60 million gallone daily
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Distribution System

» 3,000+ miles of Mains kS
v More than 1,600 map sheets printed at a scale of Rl
1”7 = 200 feet T :5«;: ;j

> 500+ miles of Conduits (>24" pipe)
» 23 Pump Stations

» Includes Denver International Airport
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City and County of Denver
Board of Water Commissioners

Water Collection System

Collection System

» Covers 4,000 sg. miles (2.5M acres)

» Extends into Park, Grand, Jefferson, Gilpin,
Summit, Teller, Douglas, Clear Creek counties

» Water = Mostly Mountain Snowmelt

: *{\& m LEGEND

1 w i & South Platte Collection System # Denver Water Treatment Plant
f § Raoberts Tunnel Collection System & Town

Moffat Collection Systermn ==== Continental Divide

Williams Fork Reservoir Watershed

Major Canal or Tunnel
&%, Major Lake or Reservoir —— Major Stream or River
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D) DENVER WATER

Denver Water
Distributors

Denver Water provides clean,
treated water to more than 60
smaller water districts. Since all
pipes are connected we need to
map their assets too.



History of GIS at Denver Water

1985 - 1990
* Digital Conversion from Paper
* Attributes Added
« Distribution Facilities Digitized 2001 - 2006
» Technology Migration - Data Improvements :
« 2"d Technology Migration — ESRI/SDE fm Ik
e 0 [ Ay
e Historically — two GIS Groups: 3= E= e B

8 sqmi 5 spmi
HEAES actt. 166,000 ac £

e
erday. 204 g, # g
day,  Ddqe 204l

ss»Water Resources GIS in Planning
s»Distribution GIS in Engineering/IT

**Now three groups:
s*Engineering/Asset Recording
ss Administrative GIS Services
*|T Geospatial Asset Management

5661 June 13, 1938. Pipe locating device
demonstrating on W. Colfax Ave. and
2nd St.




Overview of GIS and Asset Management

« Robust GIS supports many aspects of our business

Asset management is core to operations, maintenance, finance, planning,
and engineering.

Keeping data current and accurate is an ongoing challenge

Integrates multiple, legacy systems

Supports field operations with mobile solution

USE ONLY WHAT YOU NEER. O orvx wure

MO, AIDAM-GPM




Enterprise Asset Management

Enterprise Asset Management System (EAMS)
Conceptual Diagram

‘WorkiMaint. Mgmit Scheduling/Dispatch
) (Servicefuite)

________________ »  Asset Sync
(Tiboo)

[N

Acocounting
(JO Edwards)

Asset Repostory (GIS) Mobile Workfo




Managing $2B in Water System Assets »

-

e 3,000+ miles of transmission and distribution
mains

* More than 240,000 active taps serving 1.4M
customers

« 80,000+ valves used to operate the system
« 23 Pump Stations, 4 Treatment Plants

* Mountain Collection system spans 4,000
sguare miles across 8 counties

» with pipes, canals, tunnels, and siphons to maintain



GROSS RESERVOIR
g 2

GIS Is at the hub of our business

Recreation

‘Water Quality

‘Water Efficiency

Emergency
Work

‘Water
Distribution

Work & Asset
Management

System
Improvements

Property
Management

Operations &
Maintenance

Zone 2€ - Pipe Material
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Zone 2E - Break Types




Why do we need GIS?

Capital Projects m 2017
e 130 Projects - $160M budgeted

69 Projects in Construction
35 Completed Construction Projects

$107M Construction cost

100 year old facilities require
maintenance!

Gross Reservoir Flyover



https://youtu.be/eF0hwI2PySk

Posting As-Built Drawings to ArcGIS

« AutoCAD drawings depict as-built conditions

E-Map is an ArcGIS Server based intranet GIS (internally developed)
CAD drawings are used to update E-Map via ArcGIS SDE

E-Map includes links to the PDF drawings for reference




ProjectWise for CAD document management ,

— — — a
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el Workflow State
ot i:ggz Created By brullo Created 5/10/2017 3:01:28 PM
| ",; 19037 Updated By Peqagy Streicher Updated 9/12/2017 4:45:39 PM
| % 19048 File Updated By brullo File Updated 6/15/2017 8:00:27 PM
% 19111 - Status Checked In Node
« i » Version Sequence 0
For Help, press F1 7:42 AM

 Model  Layoutl 50463.3627, 93366.2661, 0.0000



CAD to GIS to Maximo

IBM Maximo

CAD
Project ArcGIS SDE

Documen

f@ ~E-Map Viewer




| @ | Denver Water E-Map

Bookmarks (select a bookmark)
| Moffat - East Slope - South Boulder Divers ¥
Ralston Reservoir (including Upper and Lower Long Lakes)
Strontia Springs Reservoir
Waterton Canyon
Williams Fork Reservoir
South Platte Collection System
Moffat Headquarters at Town of Fraser
Moffat - East Slope - Conduits 16 and 22 - Full Extent
Moffat - East Slope - South Boulder Diversion Canal
Moffat Tunnel at South Boulder Creek (including town of Rollinsville)
Moffat Tunnel at Winter Park (including Jim Creek and Fraser River sections)
Moffat - West Slope - Ranch Creek section
Moffat - West Slope - Meadow Creek section
Moffat - West Slope - Vasquez and St. Louis Creek section
Moffat - West Slope - Gumlick (Jones Pass) and Vasquez Tunnels
Moffat - West Slope - Williams Fork River areas
Dillon - Headquarters, Dam Gate Control House, Hydro Power Plant, Robets Tunnel Intake
Roberts Tunnel at the Montezuma Shaft near the Snake River and Peru Creek

Roberts Tunnel at Headquarters (near Town of Grant)

Helpdesk / Feedback

1:54217




Work Management

ssets - Windows Intemet Explore

ded by Denver Water
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Help | Addresses | Report Exror | Anmounce |— HYD-027321 N HYDS Work History HE-11744  HYD-11744 850500 CLOSE 2
Address HYD-059410 N HYDS Work History HB-11744 HYD-11744 850500 CLOSE 2
New Window) ] — HYD-074418 N HYDS Work History HB-11744 HYD-11744 850500 CLOSE 2
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Access Permission Conduit Yalve Anno .
Street be e
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Flow > Open -y
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Histol [ = Pipe Fittings '
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K| 3 . P
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e ArcGIS x ) g Aerial Pipe Crossings

C' [ dw.maps.arcgis.com/a

Sharepoint Site §1 ¥ &

ipe Crossings

Rizer
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and Platte River
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Franklin st. and Platte River System is relatively new and overall in excellent condition. There are
a few dings in the polyurethane coating, most notably on the south
side, that could be touched up. The short reach of 1965 pipe on the

1580 ] north side should eventually be re-coated.

£ 46th AV s

LE 46th Ave o awe =70 W, 157niE i
i ' B - g
: ]
¥ « i) b, - i o = ‘
C81 over Clear Creek C81 over Clear Creek C81 over Clear Creek C81 over Clear Creek C81 over Clear Creek (81 over Clear Creek Franklin st. and Platte River Franklin st. and Platte River Franklin st. ar
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Customer Locations

« More than 320,000 taps and associated meter
locations mapped

* Initial data collection using GPS over 3 year period

« Supplemented by visual identification from aerial
Imagery and Google Street View maps

* New taps located with GNSS survey receivers




All Activated Taps In Denver Water Service Area by Tap

Date

45000
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35000
30000
25000
20000
15000
10000
5000 I I I
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Chart represents all of Denver, total service and read and bill customers.
Master metered customers are not included.
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Hydraulic Model Integration
« 1to 1 GIS to InfoWater all pipes model

« Semi-automated update process for

~357,000 pipe segments

« Excellent GIS data quality supports model

Integration

» Utilities have talked about Model/GIS
Integration for years. Denver Water is

doing it!

G15 Exchange Cluster *
GIS Data Source
1% Data Source: CAUsers\kszana\OneDrive - Denver WateriMy Documents\Mod els\GIS
linAdatahl InAstaFR2ENR Adk
Feature Class\Table: EiIPES_[F”EG eodatabase Feature WHERE Clause: |
Metwork Data Source Exchange Options
Type: | Pipe Tables .| Relate Type (@) Tabular Join () Spatial Join
1D: Update Direction: | g: BiDirection “ [ support Batch Exchange
) [] Create UniqueDs
[ &pply on Domain (@) Create Mew Records
(C) Update Existing Recards [ Update Geometry Data
Apply on Active Network () Delete Non-Matching Records [[] Reformat ESRI IDs (GUID)
Tabular Join  Spatial Join ~ Figld Mapping
GIS|D Mapping Field: GIS_ID w
) Flow: 1997 US gpm )
P47 78 psig @ P 09583 psig
Cw=324829
Flow: 199.2 US gpm
P: 50.09 psi g &y P 7673 psig
Supply Tank Cv = 30,5858
P Set Opsig
Lewvel 10 ft
Flowy: 200 US gpm
Pra182psig P: 584 psig

supply purnp
Flow: 598.9 US gpm
TH: (116.3) ft

Ps: 4202 psig
Pd: 8484 psig

HX 3

Flawy: 598.8 US gpm

FCva
df: 25 psi FCV@ 200 US gpm
dP: 16.26 psi




Evolving technology for the next 100 years!

« Example: 3-D model treatmen’ Juire accurate asset mapping
* One benefit of gmature GIS agfy B \ement system

Camera | Navigate |Render S...|Sectioning

Orbit around Pivot, Press



Questions?
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