Overview Workshop on the Draft RI Stormwater Manual
Held on Wednesday, June 24, 2009, 9:00-11:00 am
Conference Room 300, RI Dept. of Environmental Management
235 Promenade St., Providence, RI

In partnership with the Rhode Island Department of Environmental Management (DEM) and the
Rhode Island Coastal Resources Management Council (CRMC), the CTP provided an overview
workshop of the Public Review Draft Rhode Island Stormwater Manual.
The workshop provided planners, municipal officials, environmental groups, and others with a brief
overview of:
• how the new draft manual is different from the existing manual (adopted in 1993)
• what new requirements will apply to projects
• how municipalities can help meet the standards outlined in the manual through changes
in local regulations
Instead of covering highly technical information more appropriate for designers and engineers, this
workshop focused on Low-Impact Development (LID) site planning and design strategies and how
they are effective ways for communities to reduce stormwater impacts.
The workshop provided attendees an opportunity to ask questions and participate in dialogue with
state and other local officials, and to provide input on the manual before the formal rule-making
process begins in September.
Speakers included:
• Russ Chateauneuf, P.E., Chief, Groundwater and Wetlands Protection, RIDEM
• Eric Beck, P.E., Supervisor, RIPDES Program, RIDEM
• Scott Millar, Administrator, Sustainable Watersheds, RIDEM
• Jim Boyd, Coastal Policy Analyst, RICRMC.
For more information please contact Jennifer West, CTP Coordinator, at jennifer@nbnerr.org or 401222-4700, x 7413.
Documents
• Workshop Annoucement (PDF)
• Speaker Biographies (PDF)
• Draft RI StormWater Manual Summary (PDF)
• Revisions to Manual Presentation (PDF)
• Stormwater Manual and MS4s Presentation (PDF)
• LID Resources (PDF)
• LID Site Planning and Design Presentation (PDF)
• CRMC Jurisdiction Presentation (PDF)

Attention RI planners, municipal officials, environmental
groups, and others!

Please spread the word to your colleagues!

Please join us for an Overview Workshop on the Draft RI

Stormwater Manual!
Date: June 24, 2009
Time: 8:30 am, registration and coffee; 9:00 am to 11:00 am, workshop
Location: Room 300, RI Department of Environmental Management, Providence, RI
(directions and parking info may be found at http://www.dem.ri.gov/contact/fo.htm).
Workshop Description: This workshop will provide a brief, non-technical overview of the
Public Review Draft Rhode Island Stormwater Manual. The draft manual can be
downloaded here:
http://www.dem.ri.gov/programs/benviron/water/permits/ripdes/stwater/t4guide/desman.htm.
The workshop is intended to provide planners, municipal officials, environmental groups,
and others with a brief overview of how the new draft manual is different from the
existing manual (adopted in 1993), what new requirements will apply to projects, and how
municipalities can help meet the standards outlined in the manual through changes in local
regulations.
The workshop will not cover technical information more appropriate for designers and
engineers, but instead will focus on Low-Impact Development (LID) site planning and design
strategies and how they are effective ways to reduce stormwater impacts. This workshop will
provide you an opportunity to ask your questions and participate in dialogue with state
and other local officials, and to provide input on the manual before the formal rule-making
process begins in September.
Speakers: Russ Chateauneuf, P.E., Chief, Groundwater and Wetlands Protection, RIDEM
Eric Beck, P.E., Supervisor, RIPDES Program, RIDEM
Scott Millar, Administrator, Sustainable Watersheds, RIDEM
Jim Boyd, Coastal Policy Analyst, RICRMC

Registration: There is NO COST to attend the workshop, but please REGISTER with
Jennifer West, Narragansett Bay Research Reserve Coastal Training Program Coordinator,
at jennifer@nbnerr.org or 401-222-4700, x 7413.

Hope to see you there!

Speaker Biographies
James Boyd, Coastal Policy Analyst, Rhode Island Coastal Resources Management Council
Jim is presently a Coastal Policy Analyst for the Rhode Island Coastal Resources Management
Council (CRMC) where he is responsible for the development and implementation of the
Council’s Special Area Management Plans. His responsibilities also include developing policy
and regulation to address emerging coastal management issues, such as stormwater management
issues and coastal adaptation to climate change and seal level rise. Jim has a graduate degree in
Natural Resources Science from the University of Rhode Island with a focus on soil science and
watershed management. He has previously worked for the State of Vermont Environmental
Board and for the New England Onsite Wastewater Training Program at the University of Rhode
Island. Jim has been with the CRMC for nine years, is a senior fellow at the URI Coastal
Institute, and was commercial fisherman on Narragansett Bay for over a decade.
Contact Information
Email: jboyd@crmc.ri.gov
Telephone: 401-783-3370
RI Coastal Resources Management Council
Stedman Government Center
4808 Tower Hill Road
Wakefield, RI 02879

Scott Millar, Administrator Sustainable Watersheds, RI Dept. of Environmental Management
Scott has 29 years of environmental management and policy experience. In his current position
he leads DEM’s smart growth initiative. Scott’s Office provides technical and financial
assistance as well as training to encourage communities to use their land use authority to prevent
and restore impacts to the environment. Scott has managed and edited six guidance manuals to
demonstrate how innovative land use techniques can work effectively in both rural and urban
settings. Mr. Millar also has 20 years of community experience as a planning board and
conservation commission chair as well as coordinating the preparation of his community’s
comprehensive plan. Mr. Millar graduated from the University of Rhode Island with a BS in
Natural Resources Science and a MS in Wildlife Biology.
Contact Information
Email: scott.millar@dem.ri.gov
Telephone: 401-222-4700, x 4419
RI Department of Environmental Management
235 Promenade St.
Providence, RI 02908

Eric A. Beck, P.E., Supervising Engineer, RIPDES Program, RI Dept. of Environmental
Management
Eric is a Professional Engineer employed by the RIDEM for the past nineteen years with a
background in Civil and Environmental Engineering, municipal facilities planning, design and
construction of municipal wastewater and treatment facilities and
industrial/commercial/residential/municipal storm water design and permitting. Mr. Beck has
been supervising the State of RI’s RIPDES Program for the past nine years.
Contact Information
Email: eric.beck@dem.ri.gov
Telephone: 401-222-4700, x 7202
RI Department of Environmental Management
235 Promenade St.
Providence, RI 02908

Russell J. Chateauneuf, Chief of Groundwater & Wetlands Protection, RI Dept. of
Environmental Management
Russ is responsible for managing the state's groundwater and wetlands protection regulatory
programs including: permitting of onsite wastewater treatment systems (OWTS), wetlands
alterations, groundwater discharges, and private drinking water well variances; licensing of
OWTS installers, OWTS designers, and well drillers; managing the surface water quality
certification program. Also responsible for policy development, rule-making, implementation of
applicable statutory mandates, non-point source pollution abatement planning, and groundwater
quality and wellhead protection programs.
Contact Information
Email: russell.chateauneuf@dem.ri.gov
Telephone: 401-222-4700, x 7700
RI Department of Environmental Management
235 Promenade St.
Providence, RI 02908

Draft Rhode Island Stormwater Design and
Installation Standards Manual
Summary
The May 2009 Public Review Draft version of the RI Stormwater Design and Installation
Standards Manual consists of approximately 165 pages of technical information and guidance to
assist property owners, developers, engineers, consultants, contractors, municipal staff and
others in planning, designing and implementing effective stormwater best management
practices for the development and redevelopment of properties in Rhode Island. It is divided
into 7 chapters, and includes an extensive glossary of terms, 7 pages of references, and 11
technical appendices. The contents of the chapters and appendices are as follows:
Chapter 1: Introduction - describes the purpose, applicability, and general organization of the
manual, including steps in how to use the manual.
Chapter 2: Why Stormwater Matters - describes stormwater runoff and its impact on
watershed hydrology, water quality, runoff volumes, and ecology.
Chapter 3: Stormwater Management Standards and Performance Criteria - presents the
12 minimum standards and performance criteria for stormwater management in the State of
Rhode Island.
Chapter 4: Low Impact Development (LID) Site Planning and Design Strategies – describes a threestep LID site planning and design process that must be used to comply with minimum performance
Standard No. 1.
Chapter 5: Structural Stormwater Treatment Practices for Meeting Water Quality Criteria outlines the four groups of acceptable structural best management practices (BMPs) that can be used to
meet the water quality criteria and presents specific design criteria and guidelines for their design. The
four groups of structural BMPs include (1) Wet Vegetated Treatment Systems (WVTS), (2) Infiltration
Practices, (3) Filtering Systems, and (4) Open Channel Practices.
Chapter 6: Pretreatment Practices – presents the suite of stormwater management
pretreatment practices that can be used to improve water quality and enhance the effective
design life of practices by consolidating sedimentation location.
Chapter 7: Storage Practices for Stormwater Quantity Control – presents “storage”
practices (e.g., dry detention ponds) that can be used to provide stormwater detention.
Glossary of Terms - defines terms used in the manual.
References - lists references used in the manual; these references provide additional guidance
on a number of recommended stormwater management practices and related topics.
Appendices - the technical appendices include supplemental information on the design,
construction, and maintenance of structural stormwater management practices.
Appendix A: Stormwater Management Plan Checklist - outlines the components that must

be included in an applicant’s stormwater management plan (included herein).
Appendix B: Landscaping Guidelines and Planting List - provides general background on
how to establish more functional landscapes within stormwater BMPs, provides guidance for all
acceptable treatment BMPs, and provides a plant list of native species.
Appendix C: Retrofitting Existing Development for Stormwater Management – describes techniques
for retrofitting existing developed sites to improve or enhance the water quality mitigation functions of
the sites.
Appendix D: Site Specific Design Examples provides LID site planning and BMP design examples to
help designers and plan reviewers better understand the new criteria in this Manual. The examples
demonstrate design procedures and performance criteria that should be considered when siting and
designing stormwater BMPs.
Appendix E: Maintenance Plans - includes guidance on creating an appropriate maintenance plan and
example checklists that can be incorporated in the plan.
Appendix F: BMP Construction Specifications - contains material specifications for constructing wet
vegetated treatment practices, infiltration practices, filters, bioretention areas,
and open channels.
Appendix G: Pollution Prevention and Source Controls – provides guidance on preventative source
controls for solid waste containment, roads and parking areas, hazardous materials containment, septic
system management, and lawn, garden, and landscape management.
Appendix H: Assorted Design Tools - provides additional information to help BMP designers, including
sections on approved testing requirements (e.g., soils testing for infiltration) and miscellaneous design
details.
Appendix I: Rhode Island River and Stream Order - includes a list and map of the rivers and streams
in Rhode Island that are 4th-order or larger.
Appendix J: Technology Assessment Protocol (TAP) for Innovative and Emerging Technologies describes testing and reporting procedures to evaluate the effectiveness of emerging stormwater treatment
technologies and existing BMPs.
Appendix K: Hydrologic & Hydraulic Modeling Guidance - includes DEM recommended content and
procedures on the performance of hydrological and hydraulic modeling analyses.
The following is an excerpt from Appendix A of the manual and includes the basic minimum information
that would need to be submitted to DEM for an application of approval to comply with the 12 minimum
standards listed in Chapter Three of the manual:
CHECKLIST FOR STORMWATER MANAGEMENT PLAN PREPARATION AND REVIEW
General Information
□ Applicant name, mailing address, and telephone number

□ Contact information for Engineering firm and Rhode Island Registered P.E. responsible for site
plans and stormwater management plan
□ Common address and legal description of project site
□ Vicinity map
□ Existing zoning and land use at the project site
□ Proposed land use– indicate if land use meets definition of a “Land Use with Higher Potential
Pollutant Loads” (“LUHPPL”; see Manual Table 3-2)
□ General Project Narrative
□ Project type (new development or redevelopment)
Existing and Proposed Mapping and Plans
˜ Existing and proposed mapping and plans (scale not greater than 1” = 40’) with North arrow that
illustrate at a minimum:
□ Existing topography (2-foot contours required)
□ Existing and proposed subwatershed delineations and drainage flow paths, mapped according to
the DEM Guidance for Preparation of Subwatershed Maps. Subwatershed area boundaries need to
be complete; include off-site areas in both mapping and analyses, as applicable.
□ Perennial and intermittent streams, in addition to areas subject to storm flowage
□ Mapping of predominant soils from USDA soil surveys, especially hydric soil groups as well as
location of site-specific borings and/or test pits (on subwatershed maps only – not site plans)
□ Boundaries of existing predominant vegetation and proposed limits of clearing
□ Location and field-verified boundaries of resource protection areas such as freshwater and
coastal wetlands, lakes, ponds, coastal shoreline features and required setbacks (e.g., buffers,
water supply wells, septic systems)
□ Location of floodplain and, if applicable, floodway limits and relationship of site to upstream
and downstream properties and drainages
□ Location of existing and proposed roads, buildings, and other structures including limits of
disturbance
□ Existing and proposed utilities (e.g., water, sewer, gas, electric) and easements
□ Location of existing and proposed conveyance systems such as grass channels, swales, and
storm drains
□ Location and dimensions of channel modifications, such as bridge or culvert crossings
□ Location, size, and limits of proposed LID planning and site design techniques (type of practice,
depth, area). LID techniques should be labeled clearly on the plan and a key should be provided
that corresponds to a tabular description.

□ Location, size, and limits of disturbance of proposed stormwater treatment practices (type of
practice, depth, area). Stormwater treatment practices (BMPs) should be labeled with numbers that
correspond to the table in Section A.1.5.
□ Soils information from test pits or borings at the location of proposed stormwater management
facilities, including but not limited to soil descriptions, depth to seasonal high groundwater, depth
to bedrock, and estimated hydraulic conductivity. Soils information will be based on site test pits
or borings logged by a Rhode Island PE or certified Class IV Soil Evaluator.
□ 8.5 x 11 inch copy of site plan for public notice
Minimum Stormwater Management Standards
Minimum Standard 1: LID Site Planning and Design Strategies
Document specific LID site planning and design strategies and associated methods that
were employed for the project. If a particular method was not used, justification must be
provided along with a description of proposed alternatives.

1 N/A refers to “not applicable.” If N/A is marked, applicants must describe why a certain method is not applicable at their site. For
example, preserving wetland buffers may be not applicable for sites that are not located within buffers to any jurisdictional wetlands.

Minimum Standard 2: Groundwater Recharge
Demonstrate that groundwater recharge criteria for the site have been met. Include:
□ The required recharge volume (Rev) in acre-feet (See Manual Section 3.3.2)
□ LID Stormwater Credit to be applied to recharge requirement, if applicable, with the
following calculations (See Manual Section 4.6.1):
- the recharge area (Rea) in acres for the site
- the site impervious area draining to QPAs
- the new recharge volume (Rev) requirement
□ Specific BMPs that will be used to meet the recharge requirement. Note: Only BMPs
listed in Manual Table 3-5, List of BMPs Acceptable for Recharge may be used to meet the
recharge requirement.
Minimum Standard 3: Water Quality
Demonstrate that the water quality criteria for the site have been met. Include:
□ Required water quality volume in acre-feet or ft3 (see Manual Section 3.3.3).
□ LID Stormwater Credit to be applied to water quality requirement, if applicable, with the
following calculations (see Manual Section 4.6.1):
- the new impervious area (in acres) for the site
- the new water quality volume requirement (WQv) in acre-feet
□ Specific BMPs that will be used to meet water quality volume requirement. Note: Only
BMPs listed in Manual Table 3-6, Acceptable BMPs for Water Quality Treatment may be
used to meet the water quality requirement.
□ Specify any additional pollutant-specific requirements and/or pollutant removal
efficiencies applicable to the site as the result of SAMP, TMDL, or other watershedspecific requirements.
Minimum Standard 4: Conveyance and Natural Channel Protection
Demonstrate that the conveyance and natural channel protection criteria for the site have been met.
Include:
□ Justification for channel protection criterion waiver, if applicable (see Manual Section
3.3.4).
□ Required channel protection volume (see Manual Section 3.3.4).
□ Specific BMPs that will be used to meet the channel protection requirement. Hydrologic
and hydraulic site evaluation as described in Manual Section 3.3.4 should be included in
Checklist for each channel protection BMP.

Minimum Standard 5: Overbank Flood Protection
Demonstrate that the overbank flood protection criteria for the site have been met. Include:
□ Justification for overbank flood protection criterion waiver, if applicable (see Manual
Section 3.3.5).
□ Pre and post-development peak discharge rates.
□ Specific BMPs that will be used to meet the overbank flood protection requirement.
Hydrologic and hydraulic site evaluation as described in Manual Section 3.3.4 should be
included in Checklist for each overbank flood protection BMP.
Minimum Standard 6: Redevelopment Projects
Demonstrate that criteria for redevelopment projects have been met, if applicable. Include:
□ Description of site that meets redevelopment definition.
□ Approved off-site location within watershed where stormwater management
requirements will be met, if applicable (see Manual Section 3.2.6).
Minimum Standard 7: Pollution Prevention
Demonstrate that the project meets the criteria for pollution prevention. Include:
□ Stormwater pollution prevention plan
Minimum Standard 8: LUHPPLs (“Land Uses with Higher Potential Pollutant Loads”)
Demonstrate that the project meets the criteria for LUHPPLs, if applicable. Include:
□ Description of any land use activities considered stormwater LUHPPL (see Manual
Table 3-2).
□ Specific BMPs listed in Checklist Section A.1.5 that receive stormwater from LUHPPL
drainage areas. These BMP types must be listed in Manual Table 3-3, “Acceptable BMPs
for Use at LUHPPLs.”
□ Additional BMPs, if any, that meet RIPDES MSGP requirements.
Minimum Standard 9: Illicit Discharges
Demonstrate that there are no illicit discharges to the stormwater management system.
Minimum Standard 10: Construction Erosion and Sedimentation Control
Demonstrate that erosion and sedimentation control (ESC) practices will be used during the
construction phase and land disturbing activities. Include:

□ Description of temporary sediment trapping and conveyance practices, including sizing
calculations and method of temporary and permanent stabilization (see Manual Section
3.2.9 and the Rhode Island Soil Erosion and Sediment Control Handbook).
□ Description of sequence of construction. Activities should be phased to avoid
compacting soil during construction, particularly in the location of infiltrating stormwater
practices and qualifying pervious areas for stormwater credits.
□ Location of construction staging and material stockpiling areas.
Minimum Standard 11: Stormwater Management System Operation and Maintenance
Provide a stormwater management system maintenance plan that at a minimum includes:
□ Name, address, and phone number of responsible parties for maintenance
□ Description of annual maintenance tasks
□ Description of applicable easements
□ Description of funding source
□ Minimum vegetative cover requirements
□ Access and safety issues

LID Stormwater Credit
Description of stormwater credit, if applicable. Label Qualifying Pervious Areas (QPAs) on the site map,
and document that all stormwater credit requirements listed in Manual Section 4.6 are met for the site. For
each QPA, note the impervious area (in acres) that drains to it, and place a check in the appropriate box to
demonstrate that it meets the following criteria:

Best Management Practices
Provide detailed information for all structural stormwater best management practices (BMPs) to be
implemented. Note: If a BMP cannot meet the required design criteria in Manual Chapters Five, Six, and
Seven, a different BMP should be considered.
Fill in the following table to document which proposed practices meet which requirement(s).
Number each BMP and label them accordingly on the site map:

In addition, for all structural components of stormwater system (e.g., storm drains, open channels, swales,
stormwater BMPs, etc.) provide the following, if applicable:
□ Hydrologic and hydraulic analysis, including:
- Study design/analysis points. The existing and proposed condition analyses need to
compare the same overall area; thus, common study points are needed for both existing and
proposed conditions.
- Existing condition analysis for subwatershed boundaries, curve numbers, time of
concentrations, runoff rates, volumes, velocities, and water surface elevations showing
methodologies used and supporting calculations
- Proposed condition analysis for subwatershed boundaries, curve numbers, time of
concentrations, runoff rates, volumes, velocities, water surface elevations, and routing
showing the methodologies used and supporting calculations
-Downstream Analysis, where required (see Manual Section 3.3.6)
- Final sizing calculations for structural stormwater BMPs including, contributing drainage
area, storage, and outlet configuration

- Stage-discharge or outlet rating curves and inflow and outflow hydrographs for storage
facilities (e.g., detention, retention, or infiltration facilities)
- Dam breach analysis, where necessary, for earthen embankments over six (6) feet in
height, or a capacity of 15 acre-feet or more, or that is a significant or high hazard dam
□ Subwatershed Drainage Area Maps prepared in accordance with DEM’s Guidance for
Preparation of Subwatershed Maps.
□ Representative cross-section and profile drawings, notes and details of structural stormwater
management practices and conveyances (i.e., storm drains, open channels, swales, etc.), which
include:
- Locations, cross sections, and profiles of all streams and drainage swales and their
method of stabilization
- Existing and proposed structural elevations (e.g., invert of pipes, manholes, etc.)
- Design water surface elevations
- Structural details of outlet structures, embankments, spillways, stilling basins, grade c
ontrol structures, conveyance channels, etc.
- Logs of borings and/or test pit investigations along with supporting geotechnical report
□ Landscaping plans for structural stormwater BMPs, including:
- Species, size, planting methods, and maintenance requirements of proposed landscaping
□ Structural calculations, where necessary
□ Applicable construction specifications
□ Identification of all anticipated applicable local and State permits
□ Identification of all anticipated legal agreements (e.g., off-site easements, deed restrictions, and
covenants)

Revisions to
Rhode Island Stormwater
Design and Installations
Manual
Public Review Draft:
June 24, 2009
Presentation materials prepared
by Horsley Witten Group
Edited by RIDEM for this
session
Horsley Witten Group

Why is the manual being updated
A lot of technical/scientific advances since 1993;
Current strategies and techniques have failed to
adequately protect water resource quality;
Impacts of hydrologic alteration not fully addressed in
the 1993 manual (recharge and volume controls); and
80% TSS removal requirement has not prevented
resources from degrading;
Specific statute passed by the legislature

Horsley Witten Group

Legislative Mandate
Rhode Island General Law, Title 45, Chapter 61.2, entitled “The
Smart Development for a Cleaner Bay Act of 2007” states that
“stormwater, when not properly controlled and treated, causes
pollution of the waters of the state…” and “development often
results in increased stormwater runoff by increasing the size and
number of paved and other impervious surfaces…” The Bay Act
of 2007 requires DEM and CRMC to amend the 1993
Stormwater Design and Installation Standards Manual to:
a) Maintain groundwater recharge to predevelopment levels;
b) Maintain post-development peak discharge rates to not exceed
pre-development rates; and
c) Use LID techniques as the primary method of stormwater control
to the maximum extent practicable.
Horsley Witten Group
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What is LowImpact
Development?
Avoid stormwater
impacts
Reduce stormwater
impacts
Manage stormwater
impacts
BMPs
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What are the most significant changes to the
1993 manual
Low impact development (LID) required to the maximum extent
practicable;
Recharge criteria added to infiltrate runoff from up to 0.6 inches per
impervious acre;
Revised design precipitation rates based on latest rainfall data;
Raised water quality pollutant removal targets (90% TSS, 90% FC, 40%
TP, 30% TN);
Reduces the number of options for water quality treatment (extended
detention and wet basins no longer acceptable as stand-alone practices);
Changes infiltration practice application – must pre-treat for direct
discharge at a high rate, not permitted in fill, no dewatering;
Special design requirements for discharges in cold-water fisheries;
Extended detention of the 1-year storm required;
Elimination of sub-drains/French drains near OWTSs; and
New approach and criteria for re-development projects.
Horsley Witten Group

Draft Stormwater Manual
12 Stormwater Management Standards
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Low Impact Development Site Planning and Design
Groundwater Recharge
Water Quality
Conveyance and Channel Protection
Overbank Protection
Redevelopment Projects
Pollution Prevention
Land Uses with Higher Potential Pollutant Loads (LUHPPLs)
Illicit Discharges
Construction Erosion and Sedimentation Control
Stormwater Management System Operation and Maintenance
Stormwater Management Plan
Horsley Witten Group

Stormwater Management Capability
No single practice achieves all stormwater management
objectives. A combination of practices is often needed to
provide desired level of:
Groundwater recharge
Water quality treatment
Channel protection
Flood control
Ability to treat LUHPPLs

Horsley Witten Group

Manage Hydrology


Increased Storm Intensities – e.g. 8.9” – 100 yr
storm



Channel Protection




Conveyance Protection






Detain the 1-yr storm (2.3”)

Peak runoff attenuation
Emergency outlet sizing
downstream analysis – 10% rule

Recharge




1” X soil factor x area
Infiltration basins; QPAs
Subdraining land?
Horsley Witten Group

Graphical Depiction of Coincident
Peak Phenomena

Water Quality BMPs
Soil and Biological Treatment
Systems


Improved Practices








Wet vegetated treatment systems
Infiltration (basins, alternative paving)
Filtering (bioretention)
Open channels or swales
Green roofs

Cold Water Fisheries


Newly designated BY DEM


effective June 2, 2009
Horsley Witten Group

Wet Vegetated Treatment Systems

Horsley Witten Group

WVTS: Design Notes
Shall not be located within jurisdictional waters, except may be
allowed in previously developed upland buffers
Restricted in cold-water fisheries watersheds
Discharges prohibited within 200 ft of jurisdictional waters
Beyond 200 ft, discharges shall be designed to discharge up to
the CPv through an underdrained gravel trench outlet
LUHPPL runoff requires a 3-ft separation to groundwater, no
separation distance required for non-LUHPPL runoff
Forebay required for pretreatment, 10% of WQv

Horsley Witten Group

Shallow WVTS: Design Notes
Minimum flowpath of 2:1 (length to width)
Deeper forebay and micropool are essential (25% of WQv)
Shallow depths over remaining surface area
High surface area to volume ratio
Complex internal microtopography
Potential wildlife habitat creation
Consumes most land of any BMP option
1.5% of DA

Horsley Witten Group

Horsley Witten Group

Infiltration

Horsley Witten Group

Wet Swale

Horsley Witten Group

Other Provisions


Redevelopment



Disturbs 10,000 SF or more impervious
Options





Reduce impervious by 50% or more
Use other LID to reduce 50% runoff
Provide WQ treatment for 50% area
Off-site mitigation



Erosion Controls



Stormwater management system operation and
maintenance plan

Horsley Witten Group

Redevelopment

Existing Conditions: 200,000 ft2 lot; 60% of the lot is existing impervious surface coverage (>40%)
Two options for a proposed 12,600 ft2 addition:
Option A) “Redevelopment” - Manage stormwater in accordance with the Manual for 50% of the
redevelopment area (A) (6,300 ft2) for water quality only; or
Option B) “New Development” - Manage stormwater in accordance with all aspects of the Manual for 100% of
the proposed additional area (B) (12,600 ft2)
Note: If the property was larger, resulting in the lot’s existing impervious surface coverage <40% of the entire lot,
Option A would be treated as “new development”.
Horsley Witten Group

Stormwater Practice Maintenance
Burden*
Maintenance Burden is a function of the type of facility as
well as the design and implementation
WVTS ---------- Medium
Infiltration --------- Medium to Difficult
Filters -------------- Medium to Difficult
Open Channels ------------ Easy
* Source: 2000 Maryland Stormwater Design Manual
Horsley Witten Group

What else is happening with
stormwater?
Revisions to Stormwater Manual
Revision to RIDEM and CRMC Regulations
Revisions to MS4 permits
Low Impact Development Practices Manual
Better and more cost effective planning and design techniques

Local ordinance developments
Stormwater Collaborative – coming
Bay, Rivers and Watersheds Coordination Team

Horsley Witten Group

Draft Schedule
Comments

June 30th - July 15th +/-

Stormwater @dem.ri.gov
Address comments;

July – August

further discussions

Public Notice

September ‘09

Adopt New Manual

Fall ‘09

Training Sessions

Fall – Winter

www. dem.ri.gov

www.crmc.ri.gov

Horsley Witten Group

Stormwater Manual and
MS4s
What is required of a
Local/Municipal Storm
Water Management
Program?
Presented by:
The Rhode Island Department of
Environmental Management

1

Small MS4 Permit: 6 Minimum Measures
z
z
z
z
z
z

2

Public Education and Outreach
Public Involvement/Participation
IDDE
Construction Site Storm Water Runoff Control
Post Construction Storm Water Management in
New and Redevelopment
Pollution Prevention and Good Housekeeping in
Municipal Operations

Post-Construction Programs
z

Ordinance outlines the authority to require postconstruction storm water management to prevent or
minimize water quality impacts through structural and
non-structural BMPs that manage Peak Flows, treat
Water Quality, and Reduce Volume.
–
–

z

Program must require the permittee to–
–
–

3

Applicable to activities > 1 acre
Applicable to discharges to the MS4

Apply for permit/approval
Design/Construct controls consistent with RI Storm Water
Design and Installation Manual
Operate and Maintain BMPs

Post-Construction Programs
Cont’d
z

Your MS4 Plan must discuss –
–

–
–
–
–
–
–
–

4

Specific goals of the local program (e.g. promote groundwater
recharge, reducing impervious surfaces, minimize water
quality impacts, maintain pre-development runoff conditions,
Pre-application meetings
Permit issuance and tracking
Site Plan and BMP reviews
Inspections
Enforcement
Requirements for Long-term O&M of BMPs
Coordination of State and Local Programs

On-going Coordination of State and
Local Programs
z

z
z

5

local program can accept reviews from State Programs
– CRMC, RIDEM FW Wetlands, RIDEM Water Quality
Certification.
– RIDEM RIPDES Program sites >5 acres or >1 acre if facility is
also an “industrial activity”.
local program can be applied throughout jurisdiction and to direct
discharges to a Waters of the State
referral of activities jurisdictional to State Programs, activities noncompliant with State issued permit, activities meeting definition of
Industrial Activities, and requests for enforcement assistance for
non-compliant permittees.

Qualifying Local Programs (QLP’s)
z
z

z

6

RIPDES Rules 15.01(i) define QLP
2003 MS4 Permit requires municipalities to
develop a QLP for Construction and Postconstruction and begin implementation by
2005.
RIDEM RIPDES 2008 General Permit for
Construction Activity includes conditions that
incorporate RIDEM approved QLP’s

Why QLP’s ?
z
z
z
z

z
z

7

Ensure consistency between State and local programs
Requirements can be tailored to address local issues
Local oversight more effective than just State oversight
Protect local infrastructure and prevent introduction of
pollutants into the local storm sewers and drainage
system
Streamline duplicative permitting requirements
Reduce permit fees

Designation as a QLP
z
z

8

Program must be consistent with RIPDES
Rules and Small MS4 General Permit
Approved and designated by State

O&M for MS4s
z
z

z
z

9

Ensure long-term O&M of the selected BMPs, for private and
public BMPs ,
O&M responsibilities are clearly identified include an agreement
between the operator and another party such as the postdevelopment landowners or regional authorities.
Procedures tracking required O&M actions for site inspections and
enforcement of the O&M of structural BMPs.
Develop a program to identify existing storm water structural
BMPs discharging to the MS4 with a goal of ensuring long term
O&M of the BMPs.

O&M for MS4s

10

z

Procedures for inspections, cleaning and repair of detention/retention
basins, storm sewers and catch basins with appropriate scheduling given
intensity and type of use in the catchment area.

z

The operator must develop a maintenance schedule for inspection and
maintenance of BMPs. The maintenance program must at a minimum
incorporate all permit requirements and maintenance specifications of the
particular BMP.

z

The operator must maintain records on inspections and maintenance
performed on structural BMPs.

O&M in the new manual
z
z
z

11

Minimum Standard 11
Appendix A – SWPPP checklist
Appendix E – Maintenance Plans and Model
Agreement

MS4 Permit Reissuance
z
z
z
z
z

12

Existing permit expired and administratively
continued
Goal of effective date of new permit December
2009
Stakeholder Meetings in August and
September
Public Workshop in October
Public Notice and Comment period November

Significant Issues
z
z
z

13

Incorporating LID in the local planning and
ordinances
Coordination of State and Local Permitting
Programs – designating QLPs
Ensuring Maintenance of BMPs

Next Steps
z
z
z
z
z

14

Finalize RI Storm Water Design and
Installation Manual
Reissue MS4 General Permit
Improve coordination between State and local
programs
Provide technical training and workshops for
municipal officials
Identify and designate QLPs

Ongoing efforts
z
z
z
z
z

15

SWMPP Development/Annual Reporting/Asset
Management Grant
RIDOT Grant/URI NEMO Public Education and
Outreach Materials
Development of model ordinances and LID Guidance
for municipalities
Permit Streamlining/Coordination of State and Local
Programs
Construction ERP – OTCA and OWR

RIPDES
Contact Information
Eric A. Beck, P.E.
Supervising Environmental Engineer
RIDEM RIPDES Program
Tel: (401) 222-4700 ext. 7202
Email: eric.beck@dem.ri.gov

Web: http://www.state.ri.us/dem/programs/benviron/water/

16

permits/ripdes/stwater/index.htm

Resources
Draft Rhode Island Stormwater Design and Installation Standards Manual:
http://www.dem.ri.gov/programs/benviron/water/permits/ripdes/stwater/t4guide/desman.htm.
Timeline:
Comment period:

through June 30, 2009 (e-mail to stormwater@dem.ri.gov
or in writing to Russ Chateauneuf, RIDEM, Office of Water
Resources, 235 Promenade Street, Providence, RI 02908)

Comments to be addressed:
Formal process to begin:
Adoption of new manual:
Training sessions:

July and August 2009
September 2009
Fall 2009
Fall and Winter 2009

RIPDES Stormwater Program:
http://www.dem.ri.gov/programs/benviron/water/permits/ripdes/stwater/index.htm
RI DEM Sustainable Watersheds Publications (e.g., Conservation Development Manual,
Urban Environmental Design Manual):
http://www.dem.ri.gov/programs/bpoladm/suswshed/pubs.htm
RI Stormwater Solutions webpage: http://www.ristormwatersolutions.org/
US EPA Low Impact Development webpage: http://www.epa.gov/nps/lid/
The Low Impact Development (LID) Center: http://www.lowimpactdevelopment.org/
Center for Watershed Protection Better Site Design Resources:
http://www.cwp.org/Resource_Library/Better_Site_Design/index.htm
Center for Watershed Protection's Stormwater Center: http://www.stormwatercenter.net/
'Low-Impact Development Design Strategies: An Integrated Design Approach' (Prince
George's County, Maryland ): http://www.toolbase.org/PDF/DesignGuides/LIDstrategies.pdf
Massachusetts Low Impact Development Toolkit (Metropolitan Area Planning Council):
http://www.mapc.org/LID.html
Smart Growth/Smart Energy Toolkit (MA Executive Office of Environmental Affairs):
http://www.mass.gov/envir/smart_growth_toolkit/index.html
The UNH Stormwater Center: http://www.unh.edu/erg/cstev/
Innovative Stormwater Management Inventory (UNH Stormwater Center and NEMO):
http://www.erg.unh.edu/lid/index.asp

LID Site Planning and Design
Scott Millar
Administrator, Sustainable Watersheds
DEM

Low Impact Development
“LID is a more comprehensive
approach to stormwater management
that minimizes the impacts of
development by using site planning
and design techniques that infiltrate
runoff as close as possible to where
precipitation reaches the ground.”

1. Avoid the Impacts
• Protect Natural Areas
• Protect Natural Drainage Areas
• Minimize Clearing & Grading
• Avoid Soil Compaction

Burlingame Estates Existing Conditions

Burlingame Estates Yield Plan

Burlingame Estates Conservation Plan

Comparisons

Average Lot Area
Length of Street
Open Space

Conventional Plan

Conservation Plan

3 acres
9,059 ft.
1.4%

0.52 acres
3,720 ft.
82%

2. Reduce the Impacts
Minimize Impervious Surfaces
•
•
•
•
•

Roads
Driveways
Sidewalks
Cul-de-sacs
Parking

Rain Gardens/Bioretention

Better Site Design
Guidance for Communities to
Implement LID

3. Manage the Impacts
Structural Controls
•
•
•
•

Vegetated Treatment Systems
Disconnect Impervious Surfaces
Stream Restoration
Reforestation

Vegetative Treatment Systems

Adjacent to small parking lots
and roadways

Stillwater Mill – Introduction to the Site

Stillwater Mill –
Proposed Redevelopment

Stillwater Mill – Recommended
Stormwater Best Management Practices
Rooftop Garden

Bioretention

Green Rooftops

Grid Pavers Stormwater Planters Vegetated Swale

LID Costs
LID (2007 EPA Study):
• Project costs reduced 15-80%

Conservation Development (2006 RI Study):
• Construction costs reduced : 40%
• Home values increased: 17%
• Homes sold faster: 47%

LID Site Planning Process
1. Avoid Impacts
2. Reduce Impacts
3. Manage Impacts

For more information
Scott Millar
RIDEM
(401) 222-4700, x 4419
scott.millar@dem.ri.gov

CRMC Jurisdiction

CRMC Jurisdiction
• All tidal waters out to 3 miles
• All shoreline features and the
200-foot contiguous area
• Federal Consistency Review
(All coastal towns)
• Special Area Management
Plans (SAMP)
• Freshwater Wetlands in the
Vicinity of the Coast
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