2004 Connecticut Stormwater Quality Manual

by




The Honorable M. Jodi Rell, Governor
State of Connecticut

Arthur J. Rocque, Jr., Commissioner
Connecticut Department of Environmental Protection

Book designed by Adell Donaghue
Adell Donaghue Design
Edited by Jane A. Rothchild

Project Coordination by Cheryl A. Chase, P.E.
Connecticut Department of Environmenital Protection

Project Management by Erik Mas, P.E.
Fuss & O’Neill, Inc.

Mlustrations by Clay Crow and Tom Ouellette

Book Production: Adell Donaghue and Michele Holcomb

Book Production by the DEP Bureau of Water Management, Inland Water Resources Division
The Connecticut Stormwater Quality Manual is available on-line in
Adobe Acrobat (pdf) format.
http://dep.state.ct.us

© 2004 by the Connecticut Department of Environmental Protection

Funded in part by the CT DEP through a NS ®
US EPA Clean Water Act section 319 grant

i o

administered by the CT DEP. % m E
T

%, s

The Department of Environmental Protection is an affirmative action/equal opportunity employer, providing programs and services in
a fair and impartial manner. In conformance with the Americans with Disabilities Act, DEP makes every effort to provide equally
effective services for persons with disabilities. Individuals with disabilities needing auxiliary aids or services should call (860) 424-3019
or for more information by voice or TTY/TDD call (860) 424-3000.



Acknowledgements

Project Initiation

Sharon Yurasevecz, Connecticut Department of Environmental Protection

Steering Committee

Bob Bartholemew, A-N Consulting Engineers, Inc.
Jeff Caiola, Connecticut Department of Environmental Protection
Paul Corrente, Connecticut Department of Transportation
John Deering, John W. Deering, Inc.

John Gaucher, Connecticut Department of Environmental Protection
Laurie Giannotti, Executive Director, Pomperaug River Watershed Coalition, Inc.
Mary-Beth Hart, Connecticut Department of Environmental Protection
Rob Hust, Connecticut Department of Environmental Protection
Bob Jontos, Land-Tech Consultants, Inc.

Tyler Kleykamp, Connecticut Department of Public Health
Chris Malik, Connecticut Department of Environmental Protection
Lori Mathieu, Connecticut Department of Public Health
Joe Polulech, President, JEP Consulting Company
Sally Snyder, Connecticut Department of Environmental Protection
Chris Stone, Connecticut Department of Environmental Protection
Tom Torgersen, University of Connecticut

Provided comments, support and assistance

Peter Aarrestad, Connecticut Department of Environmental Protection
Larry Bradley, Town of Greenwich
Bob Brinton, Town Engineer, Town of Bloomfield
Marla Butts, Connecticut Department of Environmental Protection
Tim Coon, J.R. Russo and Associates
John Clausen, University of Connecticut
Mel Cote, US Environmental Protection Agency
Naomi Davidson, Connecticut Department of Environmental Protection
Virginia deLima, US Geological Survey
Matt Fritz, Connecticut Department of Environmental Protection
Terrance Gallagher, BL Companies
Killingly Department of Planning and Development
Dr. Michael Klemens
Lisa Krall, Natural Resource Conservation Commission
Ann Kuzyk, Connecticut Department of Environmental Protection
Mike Masayda, Connecticut Department of Transportation
Eric Ott, Connecticut Department of Environmental Protection
Elsie Patton, Connecticut Department of Environmental Protection
John Pindot, Norwalk River Harbor Commission
Denise Ruzicka, Connecticut Department of Environmental Protection
Carl Salsedo, University of Connecticut
Jo-Ann Smith, Connecticut Department of Environmental Protection
Steve Winnett, US Environmental Protection Agency
Roger Wolfe, Connecticut Department of Environmental Protection
Jennifer Zmiejewski, Connecticut Department of Environmental Protection

Project Team at Fuss & O'Neill, Inc.

Dean Audet, PE.
Michael Gagnon, P.E.
Diane Mas, M.S.E.
Phil Moreschi, P.E.
Charlie Murphy



Table of Contents
Volume 1: Background

Chapter 1 Introduction

1.1 Purpose Of the Manual ... 1-2
1.2 Users Of the ManUal........cc.cocii s 1-2
1.3 Organization of the Manual...........ccccovn s 1-2
1.4 Regulatory Basis and Use of the Manual............ccccoeverininnrinennineinninnn, 1-4

1.5 Relationship of the Manual to Federal, State, and
LOCAl PrOGIamS ......ocuuiieriiceieiiieessi st

1.5.1 Federal Programs ... sines
1.5.2 State ProgramsS.......cccouiiiiiniinnsesesssssssessss e snns
1.5.3 LOCAl Programs.......ccceeuereiniininsssinsessssessssessessessssessensns

Chapter 2 Why Stormwater Matters:

The Impacts of Urbanization

2.1 What is Urban Stormwater RUNO?........cccoovvvrivcnninsseieens 2-2
2.2 Hydrologic IMPaCES........ccveriinerisiesssissssssisssssssss s snens 2-6
2.3 Stream Channel and Floodplain IMPacts..........ccoeervrneninnnsnnnnennnenns 2-6
2.4 Water Quality IMPaCES.......cccovveierivieririsss s

2.5 Habitat and Ecological IMPACTS.........ccc.vervrnrsrissnssssssseessseessssens

2.6 Impacts on Other Receiving Environments

2004 The Connecticut Stormwater Quality Manual o



Chapter 3 Preventing and Mitigating

Stormwater Impacts

3.1 INTFOAUCTION ..o 3-2
3.2 Guiding Stormwater Management PrinCiples........ccovvvrvnirnineniens 3-2
3.3 Site PIanning and DESIGN ..o sesseessenens 3-3
3.4 Source Control Practices and Pollution Prevention.............coiee. 3-4
3.5 Construction Erosion and Sedimentation Control ... 3-4
3.6 Stormwater Treatment PractiCes ... 3-4
3.7 Stormwater Quantity CONLIOl ..o

3.8 Watershed Management...........ocviisssseesss s

Chapter 4 Site Planning and Design

4.1 INEFOTUCTION ..ot 4-2
4.2 Site Planning and Design CONCEPLS......cocvvrieiereieriiriesssissesessessessanens 4-2

4.3 Alternative Site€ DESIgN .....cccvvvveririerersresssessssssssssessssssssssssssnens
4.3.1 Streets and Parking Lots

4.3.2 LOt DEVEIOPMENT ...

4.4 Low Impact Development Management Practices ...
4.4.1 Vegetated Swales, Buffers, and Filter Strips
4.4.2 Bioretention/Rain Gardens...........cccoevevvnerininerineinerneions
4.4.3 Dry Wells/Leaching Trenches ........cccccovvererisviensrenssissennns
4.4.4 Rainwater Harvesting .........ccc.ovevrieerisnnsssissenssessssssssenns
4.4.5Vegetated ROOf COVEIS......ccvvrinerieneieneeee e

o 2004 The Connecticut Stormwater Quality Manual



Chapter 5 Source Control Practices and

Pollution Prevention

5.1 INTFOAUCTION ..o s 5-2

5.2 MUNICIPAl PraCliCES .....vvuvvrirririiciiiessisesissss s nes 5-2
5.2.1 Street and Parking LOt SWEepINg .......ccccocovevrerverereereieiinns 5-2
5.2.2 Roadway Deicing/Salt StOrage.......ccoouvevvveirernrrerreieieieinns

5.2.3 Storm Drainage System Maintenance ...........cccouvevneeniones
5.2.4 Other Road, Highway, and Bridge Maintenance

5.2.5 lllicit Discharge Detection and Elimination....................c....
5.3 Industrial and Commercial PractiCes ...........ccoovimerrninernirneeneinseneeneesenns
5.3.1 Stormwater Pollution Prevention Plans..........c.ccccvncinnns
5.4 Lawn Care and Landscaping PraCtiCes..........cueiernnensinnes 5-10
5.4.1 Xeriscaping and General Landscape Management.......... 5-10
5.4.2 Fertilizer and Pesticide Management...........ccoouvvvreerrenis 5-12
5.4.3 Animal Waste Management...........cocovininennnns 5-12
5.5 Model Stormwater OrdiNanCes ... 5-14
5.6 Public Education and OULreach........ccocvniiiiniineieseeseins 5-14

Volume 1I: Design

Chapter 6 Introduction to Stormwater

Treatment Practices

6.1 INEFOTAUCTION ...ttt e

._'
6.2 Primary Stormwater Treatment Practices ... \:‘.,1 A
6.3 Secondary Stormwater Treatment Practices 6-3 m
6.3.1 Conventional PractiCes ......ccoumerinerininineissieseseiiens
6.3.2 Innovative/Emerging TeChNOIOGIES ......cvvvverrerrerinririerisirinnes 6-4
6.4 Stormwater TreatmMent TraiN .......ccoovvreiiseseeesseesseenns 6-8
6.5 MAINTENANCE ..ot 6-8

2004 The Connecticut Stormwater Quality Manual “



Chapter 7 Hydrologic Sizing Criteria for

Stormwater Treatment Practices

7.1 INEFOTUCTION oot 7-2
7.2 Criteria APPlCADIlILY .......ccvvveriiieeee e 7-2
7.3 Criteria. SUMMAIY .....cvuiiierieier i 7-4
7.4 PollUtant REAUCTION .......covviirieieieiiee e 7-4
7.4.1 Water Quality Volume (WQV) ...,
7.4.2 Water Quality FIOW (WQF) ..o
7.5 Groundwater Recharge and Runoff
VOIUME REAUCTION ...
7.5.1 Groundwater Recharge Volume (GRV)
7.5.2 Runoff Capture Volume (RCV) ...
7.6 PEaK FIOW CONLIOL ..o 7-8
7.6.1 Stream Channel Protection..........c.cccovervrnrnrnrnsnsennesnennens 7-8
7.6.2 Conveyance ProteCtion ..........oveeieensensieeeins 7-9
7.6.3 Peak Runoff Attenuation ... 7-9
7.6.4 Emergency OULIET SiZiNG ... 7-10
7.6.5 DOWNSLream ANAIYSIS.........cccoevivererererssesssesesssssessessenens 7-10
7.7 SizING EXAMPIE oo 7-10

Chapter 8 Selection Criteria for

Stormwater Treatment Practices

8.1 Stormwater Management EffeCtiVeness ........cccovvrvvnevinenessnenenions 8-2
8.2 LaNd USE FACLOIS ... 8-3
8.3 Physical/Site Feasibility FACTOIS ... 8-5
8.4 DOWNSLIeam RESOUITES ... sesees
8.5 MaiNteNaNCe FACLOIS ........oouvrvreiiieiiie s
8.6 WINter OPeratioN........ccocverieinririiniiesississsseesessessess s s
8.7 Nuisance INSECtS aNd VECTOIS..........ovvvivevieriieineineissiessssessseeens
8.8 Natural Wetlands and Vernal POOIS ... 8-13

2004 The Connecticut Stormwater Quality Manual



Chapter 9 Developing a Site

Stormwater Management Plan

9.1 Plan DEVEIOPMENT ... s 9-2

9.2 Plan CONTENT ...t 9-2
9.2.1 Applicant/Site INfOrmation...........cccccovvevirieierieiessnesesssesens
9.2.2 Project NArTatiVe ........ccocvveeiiieeseesssieses s sessessessinns
9.2.3 CalCUAITIONS ... s
9.2.4 Design Drawings and Specifications ...
9.2.5 Construction Erosion and Sedimentation Controls
9.2.6 Supporting Documents and StUdIES .........covvverrirernerneeiens
9.2.7 Other Required PErmits...........cccovvvreieriirienierisnesssesesssssens
9.2.8 Operation and MainteNanCe........ccc.overvviererieviersresesessiens 9-7

Chapter 10 Stormwater Retrofits

101 INEFOAUCTION ooviiieiieeciieeeei e s s 10-2
10.2 Objectives and Benefits of Stormwater Retrofits............cccoconerrnenns 10-2
10.3 When is Retrofitting APPropriate? ... 10-2
10.4 Stormwater Retrofit OPLiONS. ...

10.4.1 Stormwater Drainage SYStEMS.........cccvvvevnvrnereriirineians
10.4.2 Stormwater Management Facilities

10.4.3 Storm Drain OULallS..........cc.vveeeverrinreerieeereneeens
10.4.4 Highway RightS-0f-WWay.........cccccerevmrennreereessinseons
10.4.5 PArking LOTS ........ovvvureieeeiereeeiseesssessesssesssssssssnneeis
10.4.6 In-stream practices in Drainage Channels....................... 10-9
10.4.7 Wetland Creation and Restoration ..........ovreneens 10-9

2004 The Connecticut Stormwater Quality Manual



Chapter 11

Primary Treatment PractiCes.........cccovvvvvrivreririnnnns
Secondary Treatment Practices

Primary (P) Treatment Practices

Stormwater Treatment
Practice Design Guidance

1-P1  Stormwater PONS........cccoonniniineineneeieie e eenans 1-P1-1
11-P2  Stormwater Wetlands ... 1-pP2-1
11-P3  INfiltration PraCtiCes ... 1-P3-1
11-P4  Filtering PraCtiCeS. ... 11-P4-1
11-P5  Water Quality SWAlES........ccovvvivvineriiereieseiee s 11-P5-1

Secondary (S) Treatment Practices

Conventional Practices
11-S1  Dry Detention PONd .......cccccvvvrmrnrnnnsnneseseseseesnens 1-S1-1
11-S2  Underground Detention FacCilitieS ........cccccounervirerniinns 11-S2-1
11-S3  Deep Sump Catch Basins ..., 11-S3-1
11-S4  Oil/Particle SEPArators ... 1-54-1
11-S5 DY WEIIS ..o 11-S5-1
11-S6  Permeable PaVemeNt ..., 11-S6-1
11-S7  Vegetated Filter Strips/Level Spreaders ..........ooevvveiens 1-S7-1
11-S8  Grass Drainage Channels ..., 11-S8-1

Innovative/Emerging Technologies
11-S9
11-S10
11-S11
11-S12
11-S13

Hydrodynamic Separators
Media Filters......ccocvvvvrnnnnn.

Catch Basin INSerts.......cccovvvcvvvvvvennenn.

Underground Infiltration Systems.......
AlumM INJECTION ...,

2004 The Connecticut Stormwater Quality Manual



Appendices

APPENTIX A: PIANT LIS ... A-1
Appendix B: Water Quality Flow and Flow Diversion Guidance........... B-1
Appendix C: Model OrdiNanCeS..........ooiseeeseseins C-1
Appendix D: Site Stormwater Management Plan ChecKlist.................... D-1
Appendix E: Maintenance Inspection CheckIist.........cccooceviivniinnnininns E-1

Appendix F: Glossary

2004 The Connecticut Stormwater Quality Manual

Vii



