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1975 GREEN INFRASTRUCTURE 
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BACKGROUND AND OVERVIEW 
 

   HISTORY (PRE-REGIONALIZATION) 
 

   LONG TERM CONTROL PLAN  
 

   REGIONALIZATION ALLOWS FOR EFFICIENCY 
 

   COLLECTION SYSTEM IMPROVEMENTS – UNIQUE IDEAS 
 

   DEVELOPMENT REQUIREMENTS ENCOURAGE GREEN 
 

   WHAT’S BEING BUILT 
 

   MEASUREMENT OF SUCCESS COMPARED TO:  
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GNHWPCA SEWER SERVICE AREA 
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SERVICE AREA 

CONNECTICUT 



   560 MILES OF COLLECTIONS SYSTEMS 
 
   70 MILES (12.5%) COMBINED SEWERS 
 
   18 PERMITED CSOs DISCHARGE TO: 

•  NEW HAVEN HARBOR 
•  QUINNIPIAC RIVER 
•  MILL RIVER 
•  WEST RIVER 

 
   30 PUMP STATIONS 
 
   EAST SHORE TREATMENT PLANT 

• 29 MGD  - AVERAGE  
• 40 MGD  - SECONDARY DESIGN FLOW 
• 100 MGD - WET WEATHER PRIMARY 

REGIONAL AUTHORITY CREATED IN 2005 
FOUR MEMBER COMMUNITIES 

HAMDEN 
EAST HAVEN 

WOODBRIDGE 
NEW HAVEN 

HAMDEN 
49,510 

EAST HAVEN 
25,650 

WOODBRIDGE 
990 

NEW HAVEN 
123,630 

POPULATION SERVED 
199,780 

GREATER NEW HAVEN WATER POLLUTION 
CONTROL AUTHORITY 

Presenter
Presentation Notes
REGIONAL AUTHORITY CREATED IN 2005

PRIOR TO REGIONALIZATION – THREE COMMUNITIES PAID FOR TREATMENT BY METERED FLOW AT THE NEW HAVEN TOWN LINES





REGIONAL AUTHORITY CREATED IN 2005 
FOUR MEMBER COMMUNITIES 

HAMDEN 
EAST HAVEN 

WOODBRIDGE 
NEW HAVEN 

HAMDEN 
49,510 

EAST HAVEN 
25,650 

WOODBRIDGE 
990 

NEW HAVEN 
123,630 

POPULATION SERVED 
199,780 

WHAT WE DON’T OWN, MAINTAIN AND/OR 
HAVE ANY RESPONSIBILITY FOR 

 
•   Storm drainage 
•   Park Lands 
•   School or Government Properties 
•   City Right of Ways 
 
 

GREATER NEW HAVEN WATER POLLUTION 
CONTROL AUTHORITY 

Presenter
Presentation Notes
JUST AS IMPORTANT TO KNOW WHAT WE ARE RESPONSIBLE FOR IS WHAT WE ARE NOT RESPONSIBLE FOR – KEYS TO GI
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CITY OF NEW HAVEN  
LTCP INHERITED BY THE GNHWPCA 

 Approved CSO Long Term Control 
Plan - 2001 
 Eliminate Sewer Back-ups 
 Reduce Flooding 
 Eliminate CSOs – 2yr Design Storm 

 2005 Regionalization 
 2008 WPAF Objectives 

 Updated Facility Plan Maximizes Flow 
to the WPAF 

 Reduce CSOs in a Cost Effective 
Manner 

 Convey and Treat a 2-year Design 
Storm (2.05”/6-hours) 

 Improve Collection System 
 2009 DEEP Consent Order 
 2011 Facility Plan Approved 

 
 

Presenter
Presentation Notes
Plant location in photo
LTCP concept started in 1997 with City of New Haven and CH2MHill...First LTCP in CT approved by the DEP in 2001
Goals:  Eliminate Sewer Back-ups, Reduce Flooding, Eliminate CSO’s 2-yr Design Storm
2005 Regionalization Occurs – Provides efficiency -  talk about later
5.   Consent Order – 2009 Sat with DEEP to negotiate a consent order (Fac Plan and Aff Study)
6.	2011 Fac Plan Approved…Aff Study still in negation… however we are proceeding with first phase of Plan Project that will ultimately increase flow to the plant from 100 - 187




REGIONALIZATION QUICKLY PUTS 
OBJECTIVES IN ORDER AND ALLOWS FOR 
EFFECTIVE MANAGEMENT OF COLLECTION 

SYSTEM 
1. ESTABLISHED CONNECTION FEES  
2. CMOM AND PREVENTATIVE MAINTENANCE PLAN 
3. IMPROVED GIS SYSTEM – BUDGET MAINTENANCE 
4. 2008 PUBLISH DESIGN CRITERIA MANUAL 
5. IMPROVED INSPECTIONS 
6. INFLOW REDUCTION MAXIMIZING 
       USE OF THE CT DEEP CWF LOAN  
       PROGRAM 
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Presenter
Presentation Notes
PRIOR TO REGIONALIZATION:
SUPERVISION AND PERMITTING OF CONNECTION TO BOTH THE SANITARY AND COMBINED SEWER  SYSTEMS LACKING
PERMIT CONNECTION FEES DID NOT EXIST…APPROVALS OBTAINED THROUGH THE CITY PLANNING PROCESS
EACH COMMUNITY MANAGED THERE OWN COLLECTION SYSTEM … SOME BETTER THAN OTHERS.
ENGINEERS AND DESIGNERS WERE NOT GIVEN DESIGN STANDARDS, REQUIREMENTS OR GUIDELINES
CONTRACTORS WERE NOT BEING SUPERVISED ON A REGULAR BASIS
CLEANING WAS OFTEN REACTIVE RATHER THAN PROACTIVE
CONNECTIONS WERE MADE IN DISREGARD FOR BOTH THE AUTHORITY AND THE OWNERS FUTURE MAINTENANCE OF THE SYSTEM (CLEAN OUTS 


Sidebar – prior to Design Manual – Phone calls, plan review process

I/I program Frees up capacity 
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NEW DRIVERS FOR*2008 FACILITIES PLAN 
(*CT DEEP APPROVED 2011) 

 FORMERLY HAD LOOKED TO AN INFRASTRUCTURE 
INTENSIVE APPROACH TO CSO PLANNING  

 

 $580M+ PROGRAM PROMPTED PROACTIVE RETHINKING OF 
THE CSO APPROACH 

 

 SUSTAINABLE SOLUTIONS ARE EXPECTED BY BOTH THE 
PUBLIC AND THE REGULATORS 

 
 

 DEVELOPED  STRATEGY TO MEET CSO GOALS 
 

EPA PUBLICATION 
December 2008 

Presenter
Presentation Notes
TALK ABOUT HILL HYDRAULIC MODEL AND THE SOLUTION TO PUT IN TANKS AT ALL LOCATIONS WHERE SEPARATION WOULD NOT ACCOMPLISH ZERO OVERFLOW DURING THE 2-YEAR STORM
2.	City built TrumanTank 2004 at the cost of $23M





 
SUMMARIZING 
THREE-FOLD STRATEGY TO MEET GOAL 
OF REDUCINGS CSOs 

1
0 

BIORETENTION 

RAIN BARREL SEWER SEPARATION 

 Reduce stormwater 
 Improve the 

collection system 
 Maximize treatment 

capacity at the plant 
 

HOW DO WE IMPROVE THE COLLECTION SYSTEM AND 
REDUCE STORMWATER?....A FEW UNIQUE IDEAS… 

CIP LINING 

Presenter
Presentation Notes
JUST TALK ABOUT FIRST TWO
	REDUCING STORMWATER 
	IMPROVEMENT COLLECTION SYSTEM … MAXIMIZING FLOW GOAL OF THE LTCP FOR ANOTHER DAY

LIKE TO TALK ABOUT A FEW UNIQUE IDEAS THAT HAVE HELPED THE SYSTEM TREMENDOUSLY 
ENDING WITH GI AND BRUCE KIRKLANDS PORTION OF THE PRESENTATION


CONTINUE SEWER SEPARATION STARTED BY THE CITY OF NEW HAVEN BACK IN THE LATE 1970’S

MAXIMIZE USE OF THE CT DEEP CWF I/I REMOVAL PROGRAM THAT OFFERS 2% LOANS TO QUALIFYIING PROJECTS - $5M EVERY OTHER YEAR

CONTINUE PUBLIC AWARENESS…RAIN BARREL PROGRAM … WORKING WITH THE CITY MAGNET SCHOOL (SOUND SCHOOL) TO PROVIDE A LEARNING TOOL FOR THE COMMUNITY

ENCOURAGE GI TO BE DESCUSSED LATER ON








PLAN REVIEWS –TRACKING OF PROJECTS 
UTILIZING CMMS WORK ORDER SYSTEM 
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Presenter
Presentation Notes
Story of plan reviews – in the past no notice to need for approval… plans show up and need approval next day … developers, engineers MAD with changes

Written requirements generated multiple phone calls and meetings.  New system creates a Plan Review work order connected to property…so any requested information or communication on a possible development gets tied to that property and the plan review database 



HAMMER TAPS 
REVERSE PITCH 
MISSING BACKFLOW 

PREVENTERS 
MISSING CLEANOUTS 
FERNCO’S FOR ELBOWS 
NO BEDDING 

12 

MONITOR CBYD LIST TO PREVENT ILLICIT 
CONNECTIONS 

PUBLISH NEW 
CONSTRUCTION DETAILS 

Presenter
Presentation Notes
Rick Hurlburt Story of Illicit Connections – connection still being made without approval or notice

Inspect all connection to our system – All contractors must call for inspection and provide as-built – no as-built no future permit to construct anything

Standard Construction Details



TRENCHLESS ABANDONMENT OF LATERALS AT 
THE HUB CONNECTION 
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PERMA-LINER SOCK 

Presenter
Presentation Notes
Story of Sewer superintendent battle with lateral abandonments



2008 - GNHWPCA                                     
ESTABLISHES FORMAL DESIGN 
GUIDELINES MANUAL 

 In General, the Guidelines put emphasis on the 
elimination or reduction of stormwater into the 
Authority’s combined sewer system.   
 Separate wherever possible, 

      make developers build infrastructure 
      if a separated system is within 
      reasonable distance to the site.  
 Require the developer to install infiltration 

systems and/or facilities to detain the 2-year          
6-hour post development peak flow rate.   

 



CSO’S AND REGULATORS STATUS 

 24 CSO REGULATORS 
 19 ACTIVE  
 5 CLOSED  
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 18 PERMITTED CSOs 
 14 ACTIVE  
 4 CLOSED 

 



CSO  and  REGULATOR  LOCATIONS 
locations 
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CSO OUTFALL 
 

REGULATOR 
 

PUMP STATION 



GNHWPCA 
CSO FLOW MONITORING 
PROGRAM 

 INITIATED JUNE 2012 
 32 FLOW METERS IN SERVICE  
 TYPICAL YEAR ESTIMATES 

 300 CSO events 
 150 MG of CSO volume 

17 PHOTO COURTESY OF CLS SERVICES, INC. 



GREEN REDEVELOPMENT PROJECTS 

 Yale projects 
 School of Forestry Building 
 School of Management Building 

  Houses of worship 
 Mosque, temple and  
    church renovations 

 Retail projects 
 Dunkin Donuts, Walgreens 

 Condominium projects 
18 

YALE SCHOOL OF FORESTRY 



GREEN REDEVELOPMENT PROJECTS 

 30 individual projects 
 50 acres of combined sewer area separated 
 Technologies employed to detain the 2 year 6 hour design 

storm (2.05 inches of rain) 
 Infiltrators and drywells (over 1 MG) 
 Rain water storage tanks 
 Bioswales and tree wells 
Water features 
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GNHWPCA 2-YR 6-HOUR STORM EVENT 



YALE PROJECTS 
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YALE SCHOOL OF FORESTRY 
RECYCLE WATER KOI POND 

YALE SCHOOL OF FORESTRY 
RECYCLE WATER KOI POND 

YALE SCHOOL OF MANAGEMENT 
GI GARDENS IN CONSTRUCTION 

YALE SCHOOL OF MANAGEMENT 
STORMWATER STORAGE  

IN CONSTRUCTION 



OTHER PROJECTS EFFECTIVELY UTILIZE 
SUBSURFACE INFILTRATION 

NEW HAVEN SANDY GRAVEL IDEAL FOR INFILTRATING 



GREEN REDEVELOPMENT PROJECT LOCATION MAP 
(2008 to Present) 
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CSO REDUCTION RESULTING FROM GREEN 
REDEVELOPMENT PROJECTS 

 Separated 50 acres of combined sewer area 
 Reduced the existing combined sewer area 

by 2.2% (50 / 2250 acres) 
 Typical year estimates for  
 CSOs after green  
 redevelopment projects 
 300 CSO events 
 150 MG 
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YALE SCHOOL OF MANAGEMENT 
GI IN CONSTRUCTION 



CSO REDUCTION RESULTING FROM GREEN 
REDEVELOPMENT PROJECTS 

 Estimated reduction in CSOs achieved via construction of 
green redevelopment projects (-2.2%) 
 7 CSO events per year 
 3.3 MG CSO volume per year 
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INFLOW REDUCTION RESULTING FROM GREEN 
REDEVELOPMENT PROJECTS 
 The 2001 LTCP Hydraulic Model uses Area Reduction Factors (ARFs) to 

represent the “effective area” for varying runoff response 
 An ARF of 75% is used in combined sewer areas 
 An ARF of 25% is used in separated sewer areas where public sources only have 

been disconnected 
 An ARF of 10% is used in separated sewer areas where public and private 

sources are disconnected 
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INFLOW REDUCTION RESULTING FROM GREEN 
REDEVELOPMENT PROJECTS 

 Construction of green infrastructure reduces the effective area of 
the project site by 65%  

     {from an Area Reduction Factor (ARF) of 75% to an ARF of 10%} 
 
 Utilizing this assumption, a one acre site would be reduced to 0.35 

acres in the hydraulic model to represent the change in runoff 
response resulting from construction of green infrastructure 
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TECHNICAL ASSUMPTIONS 



EQUATING INFLOW REDUCTION FROM GREEN 
REDEVELOPMENT PROJECTS TO ROOF LEADER 
DISCONNECTION 

 In the preceding example, a one 
acre site was “effectively 
reduced” to 0.35 acres via 
green redevelopment 

 It would require disconnection 
of 35 homes with roof leaders 
to achieve the same 0.65 acre 
reduction in the hydraulic 
model based on the 
assumptions on the next slide 
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EQUATING INFLOW REDUCTION FROM GREEN 
REDEVELOPMENT PROJECTS TO ROOF LEADER 
DISCONNECTION 

 
 Average lot size is 1/8th of an acre 
 Effective area reduction is 15%                        

(ARF 25% to 10%) 
 1/8th acre X 15% = 0.019 acres per home 
 0.65 acres / 0.019 acres per home = 35 homes 
 Based on recent projects in Hartford, the cost 
 to disconnect roof leaders from one home is 

$25,000* 
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TECHNICAL ASSUMPTIONS 

* BASED ON A PAPER PRESENTED AT NEWEA ANNUAL CONFERENCE IN 
JANUARY 2013 



EQUATING INFLOW REDUCTION FROM GREEN 
REDEVELOPMENT PROJECTS TO ROOF LEADER 
DISCONNECTION 

 HARTFORD 
 50 acres of combined sewer area have been 

separated via green redevelopment projects in 
New Haven 

 This equates to disconnection of 1700 homes 
with roof leaders (35 homes/acre X 50 acres= 
1700 homes) 

 Assuming a cost of $25,000 per home, this 
equates to a total cost of $ 42.5 million 
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EQUATING THE COST OF GREEN REDEVELOPMENT 
PROJECTS TO SEWER SEPARATION OF PUBLIC INFLOW 
SOURCES 

 In the preceding example, a one acre site was 
“effectively reduced” to 0.35 acres via green 
redevelopment 

 It would require separation of 1.3 acres to achieve 
the same 0.65 acre reduction in the hydraulic model 
based on a reduction in ARF from 75% to 25% 
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EQUATING THE COST OF GREEN REDEVELOPMENT 
PROJECTS TO SEWER SEPARATION OF PUBLIC INFLOW 
SOURCES 

 NEW HAVEN 
 50 acres of combined sewer area have been 

separated via green redevelopment projects 
 This equates to sewer separation of 65 acres 
    (1.3 acres/acre X 50 acres = 65 acres) 
 Assuming a cost of $250,000 per acre* this 

equates to a total cost of $16.3 million 
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*BASED ON RECENT GNHWPCA PROJECT COSTS 



EQUATING THE COST OF GREEN 
REDEVELOPMENT PROJECTS TO WHAT’S BEING 
DONE IN OTHER CSO COMMUNITIES 

 PHILADELPHIA 
 $2.4 B 25 year green infrastructure program 
 Use green infrastructure to recover 9,654 
  “green acres” 
 A “green acre” is 1 inch of rain over an acre 
 Cost estimate $250,000 per “green acre”* 
 Ratio acres based on 2.05” vs. 1” of rain 

»2.05 X 50 acres = 102.5 “green acres” 
 Total cost $25.6 million 
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*BASED ON A PAPER PRESENTED AT WEFTEC IN OCTOBER 2013 



EQUATING THE COST OF GREEN 
REDEVELOPMENT PROJECTS TO WHAT’S BEING 
DONE IN OTHER CSO COMMUNITIES 

 NEW YORK CITY 
 Manage the first inch of rain from at least 10% of 

impervious surfaces in CSO areas with green 
infrastructure elements - 5 year program 

 Cost estimate $450,000 per acre*                   
(managing > 10% of impervious area) 

 Ratio acres based on capturing 2.05” vs. 1” of rain 
»2.05 X 50 acres = 102.5 acres 

 Total cost $46.1 million 
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*BASED ON A PAPER PRESENTED AT WEFTEC IN OCTOBER 2013 



GREEN REDEVELOPMENT IS AN COST-EFFECTIVE 
MECHANISM TO REDUCE CSOs IN NEW HAVEN 

 Since 2008, the GNHWPCA has approved 30 green 
redevelopment projects which have separated 50 
acres of combined sewer area 

 These green redevelopment projects have reduced 
CSO events by 7 per year and CSO volume by 3.3 
MG per year 
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The green redevelopment program is being 
implemented at NO CO$T to our rate payers 



GNHWPCA’S GREEN REDEVELOPMENT 
PROGRAM IS EQUIVALENT TO … . 

Disconnecting 1700 homes with roof leaders in 
Hartford at a cost of $42.5 million 
 

Separating 65 acres of combined sewer area in      
New Haven at a cost of $16.3 million 
 
Using green infrastructure to recover 102.5 “green 
acres” in Philadelphia at a cost of $25.6 million 
 
Using green infrastructure to manage runoff from 
102.5 acres in NYC at a cost of $46.1 million 
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GREEN REDEVELOPMENT IS AN COST-
EFFECTIVE MECHANISM TO REDUCE CSOS 
IN NEW HAVEN 

 Questions ??? 
 Contact information 
 Tom Sgroi – tsgroi@gnhwpca.com 
 Bruce Kirkland – bkirkland@gnhwpca.com 
 36 
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