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•Take Away Message

•Background 

•Technology Used / Enterprise Central Data Model

•Solutions / Impact
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•What a GIS Enterprise system is and how it is incorporated 

•The benefits of a central database model as it relates to your 
business processes and how it assists increasing efficiencies 

•How this technology provides the ability to become more agile 
and responsive

•Overall how this impacts the bottom line!

Take Away 



Hamden
POPULATION 

60,960 

East Haven
POPULATION

29,257 

Woodbridge
POPULATION

8,890 

New Haven
POPULATION

130,282 

CUSTOMERS  47,912
Population served 200k

Greater New Haven Water 
Pollution Control Authority



• 1964 City Planimetric Maps created to add all Sewer and 

Storm Sewer records

• 1997-2001 City of New Haven – GIS Layers - LTCP Hydraulic 

Models

• 2006-2008 Hamden, East Haven and Woodbridge GIS layers -

Record Drawings

• 2009 GIS upgraded to use File Geodatabases

• 2010 Implemented use of centralized data model

• 2012 Implemented web and mobile environment for viewing 

and inspections

This was just the beginning!

History of GNHWPCA GIS Use



Secure
Document 

Management 

Collaboration

Analysis\
Reporting Dynamic 

Data

Centralized 
Knowledge 

Event  
Management 

Location

Controlled 
Costs

Centralization ≈ One database

• Reduced Risk
• Better Insight & Access

• Real-time updates
• Existing System Integration

• Highly Collaborative
• Multi-User

• Increased Productivity
• Cost Effective
• Not All or Nothing

What is a GIS Enterprise System



•Multi-Departmental
-Shared costs / efforts

•Central Data Location
-No data redundancies 
-Pool resources

Admin

Operations

Customer 
Service

Engineering
Human 

Resources

Finance

Central 
Data

How Can a GIS Enterprise Be Applied



Web-Based 
Applications

Non-Expert Users

GIS / EQuIS
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Data Modeling / 
Analysis

• Utility flow 
modeling

• AVL Tracking
• Work Order 

Management

Internal Users

Desktop
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Repository

Digital Data Paper Data

Survey / Scanning Photos, Etc.

• Asset / 
Facilities 
Management

• Financial

• Safety & 
Security

• Planning

• Administrative • Marketing

ETL Tools

Field Data Laboratory Data

Enterprise Central Data Model 

Mobile 
Applications



Central Data Model Population

•Existing GIS system files from previous consultants 
and internal staff

•Constant stream of modified paper drawings

•Field inspections and verification activities

•Traditional survey activities for new utilities / 
roadway improvements



User-Friendly Web Application



Mobile Manhole Inspections Forms



Development Plan Reviews 



Flow Test Data Analysis



Emergency Repairs Tracking



Pipe Editing & Rehabilitation Planning



Mobile Apps

 



Call Before You Dig - 811



Sanitary Sewer CCTV Inspections



Benefits of Central Data Model

•Greater Inter-Organizational Cooperation ≈ Lessen Costs

-Increased Communications / Collaboration

-Quicker Access to Information

•Reduction of Duplication of Efforts

-Provides ability to make better decisions

-Respond to emergencies better

•Long-Term Sustainable System

OVERALL INCREASED EFFICIENCIES!



Return on Investment (ROI)

Thousands of organizations have 
incorporated GIS technology into their 
daily operations. Many can’t imagine 
working without it and the uses for this 
technology continue to evolve at a rapid 
rate.

Generally accepted that the payback for 
mapping alone is greater than 1:1

The incremental costs for new applications 
is small and the ability to save time and 
money and improve quality and decision 
making increases significantly. 

The ROI continues to increase as the 
applications expand.



Capital Investment Required

GIS Implementation 
(3 Years):

• E s r i S o f t w a r e

• C o m p u t e r  H a r d w a r e

• S t a f f  G I S  M a n a g e r

• M a p p i n g  D a t a  I n p u t s

• G I S  E n t e r p r i s e

G N H W P C A :

I n i t i a l  C a p i t a l                  
I n v e s t m e n t    ≈  $7 0 0 , 0 0 0 *

I n v e s t m e n t                     
C o s t  Pe r  Pe r s o n       ≈  $3 . 50
C o s t  Pe r  C u s t o m e r  ≈  $ 1 4 . 0 0

*  To p o  M a p &  F l y o v e r  n o t  
i n c l u d e d  – n o t  r e q u i r e d  t o d a y

GIS Appl ications:

• S o f t w a r e  A p p l i c a t i o n s

o WebViewers

o Inspection Forms

o Mobile Apps

o CBYD Automated Platform

GNHWPCA:

Ty p i c a l  C a p i t a l  C o s t
Pe r  A p p l i c a t i o n     ≈  $ 1 0 , 0 0 0

To t a l  I n v e s t m e n t  ≈ $ 8 0 , 0 0 0

A P P  C o s t  Pe r  Pe r s o n  ≈  $ 0 . 4 0

Total GIS Capital Investment Per Mile of Sewers ≈ $1,400



Operation and Maintenance Costs
G IS Ent e r pr is e  O &M:

• Lice ns ing  F e e s

• Cont r act e d  Se r v ice s  – Dat a 
Up d at e s ,  Com p u t e r  and  
Se r v e r  Maint e nance

G NH WPCA :

G IS Ent e r pr is e                     
A nnu al  O &M      ≈  $70,500

O & M Cos t  Pe r  CCF  ≈  $0.01

O & M Pe r  Cu s t om e r ≈ $1 .4 1

Incr e m e nt al  A p p l icat ion O &M:

• Lice ns ing  F e e s  (CB YD)

G NH WPCA :

G IS Ent e r pr is e                      
Incr e m e nt al  O &M ≈ $1 2 ,500

O & M Cos t  Pe r  CCF  ≈  $0.001

O & M Pe r  Cu s t om e r ≈ $0.25

Total Annual GIS O&M Cost Per Mile ≈ $150 



Cost Savings
Inherent benefits and direct cost 

savings accrue to the GNHWPCA and 

the region through:

• Labor and processing time savings 

which also increases personal 

health and efficiency and results in 

direct annual cost savings

• Better decision making which 

provides time savings, confidence 

and ability to respond during 

emergencies,  and reduces capital 

investment expenditures

• Increased quality which improves 

communications, provides  time 

savings and cost avoidance  

through rework or mistakes

GIS Enterprise enables 

the GNHWPCA to 

provide the benefit of 

high quality services to 

its executive board, 

staff, customers, 

contractors,  service 

utilities and other 

entities in the region. 



Cost Savings
GNHWPCA Savings:
• N u m b e r  o f  S t a f f

• S t a f f  L a b o r  H o u r s

• L a b o r  O v e r t i m e

• Tr a v e l  C o s t s  f o r  S i t e  
I n s p e c t i o n s

• Pe r m i t  C o m p l i a n c e

• C o n s u l t a n t  C o s t s

• C o n s t r u c t i o n  C o s t s

• L e g a l  C o s t s *

• D a t a  Re c o r d  Ke e p i n g ,  
P r o c e s s i n g  a n d  C o p y i n g  
C o s t s

Estimated Savings:
G I S  A n n u a l                       
S a v i n g s             ≈  $74 3 , 0 0 0

A n n u a l  S a v i n g s  N e t  o f              
E x p e n s e s           ≈  $6 6 0 , 0 0 0

A n n u a l  N e t  S a v i n g s  
Pe r  CC F             ≈  $ 0 . 0 8

A n n u a l  N e t  S a v i n g s  
Pe r  C u s t o m e r   ≈  $ 13

A n n u a l  O & M  R O I    ≈  7 9 5 %

C a p i t a l  R O I  ( 1 0 y r )  ≈  2 82 %

C a p i t a l  R O I  ( 20 y r )  ≈  4 7 6 %

Total Annual GNHWPCA Savings Per Mile ≈ $1189 



Cost Savings
Contractors and Other 

Agency Savings:

•Planning T im e  Sav ing s

•Re d u ce d  Pe r m it t ing  Cos t s

•Re d u ce d  Cons t r u ct ion Cos t s

•Re d u ce d  Dat a Re cor d  Se ar ch,  

F i l ing ,  and  Cop y ing  Cos t s

•Av oid ance  of  Cos t ly  Mis t ake s

Customer Savings:

•T im e

•Re d u ce d  s e w e r  b i l l s

•Re d u ce d  hom e  im p r ov e m e nt  

cos t s

•Re d u ce d  Dat a Re cor d  Se ar ch,  

F i l ing ,  and  Cop y ing  Cos t s

•Cos t  av oid ance

GNHWPCA net annual savings are passed directly on to customers.

Customer, contractor and other agency savings are in addition to, and will vary depending 

on economic development activities. 

These additional savings could double the GNHWPCA direct savings.



Future Implementations

•Laboratory analysis information

•DMR Report

•Additional application roll-out

-Work Order Management

-Esri Collector and Survey123

• Impervious Coverage / Storm water Billing



• Assign task 
orders/maintenance 
items

• Locate, dispatch and 
route workers

• Progress tracking

• Integrate with mobile 
collection applications 

• Ability to capture 
photos and notes

• Single enterprise 
asset model

Work Order Management



Work Order Management
GNHWPCA DASHBOARD



Ricardo Ceballos, PE 
Greater New Haven WPCA
rceballos@gnhwpca.com

Tony Yates, GISP 
Langan Engineering & Environmental Services, Inc.    

tyates@langan.com

Questions


