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Q: “Why Is DNREC Doing This?”
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NEW CASTLE COUNTY, DELAWARE ﬁ
PUBLIC SAFETY

County Home | Site Help | Site search Go

Police | 911 Communications | Paramedics | Emergency Management

Welcome to

PUblic SA“'y New Castle County

st Emergency Management

MANALLWENT
» Home » Definition » Accomplishments »Tips » Contact Us » Stay Informed » Outreach » Partners

“In the past four years NCC has been affected by three storm systems:
Tropical Storm Henri (September 15, 2003), Tropical Storm Isabel (September
18, 2003) and Tropical Depression Jeanne (September 28, 2004). Tropical
Storm Henri caused widespread damage to the community of Glenville
spurring the largest housing purchase by State and County governments in
Delaware's history due to storm damage: just 8
months after the storm struck. Tropical Depression Jeanne spawned the
first tornado New Castle County had seen in 15 years, ripping trees from the
ground and severely damaging residential and business structures. Jeanne
also initiated a buyout of the Newkirk Estates and Glendale communities. All
in all, State and County governments spent over In two years to
rectify storm damage.”




Executive Order Number Sixty-Two
Establishing A Task Force On Surface Water Management

WHEREAS, in recent years, several areas of the State have been subject to chronic
flooding and drainage problems; and

WHEREAS, such flooding and related problems can threaten the health, safety and
welfare of our State’s citizens, can damage private property, and can impose substan-
tial costs on State and local governments, in the form of emergency response activities,
property damage and infrastructure improvements; and

WHEREAS, it is appropriate to coordinate efforts within the State to ensure the best use
of resources in enhancing flood prevention and control efforts and to develop a compre-
hensive strategy to address drainage and stormwater management issues.

NOW, THEREFORE, |, RUTH ANN MINNER, by virtue of the authority vested in me as
the Governor of the State of Delaware, do hereby declare and order as follows:

1. The Task Force on Surface Water Management is created. Members of the Task
Force shall include representatives of State and local governments and persons
with special expertise on the issues of drainage, flood control and water manage-
ment. Members of the Task Force shall be appointed by the Governor and serve at
the Governor’s pleasure

The Task Force is directed to:

a. Develop a statewide surface water management strategy to integrate drainage,
flood control and stormwater management;

Explore potential costs and funding sources for implementing a statewide sur-
face water management strategy;

Recommend appropriate changes to State or local laws, regulations and policies
as appropriate;

Recommend a statewide organizational structure to coordinate surface water
management strategies and to respond to citizen, community and county needs;

Integrate surface water management polices with federal and State clean water
requirements; and

Recommend strategies to preserve and enhance aquifer recharge, community,
local government and State open space use and implement green infrastructure
policies and goals, where applicable.

The Task Force is directed to submit its recommendations to me not later than April
1, 2005.




Charge of the Task Force

2. The Task Force is directed to:

a. Develop a statewide surface water management strategy to integrate drainage,
flood control and stormwater management;

Explore potential costs and funding sources for implementing a statewide sur-
face water management strategy;

Recommend appropriate changes to State or local laws, regulations and policies
as appropriate;

Recommend a statewide organizational structure to coordinate surface water
management strategies and to respond to citizen, community and county needs;

Integrate surface water management polices with federal and State clean water
requirements; and

Recommend strategies to preserve and enhance aquifer recharge, community,
local government and State open space use and implement green infrastructure
policies and goals, where applicable.
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Task Force membership

John Hughes, Secretary of DNREC, Chair
The Honorable Robert L. Venables, co-chair, Bond Bill Committee
The Honorable Roger P. Roy, co-chair, Bond Bill Committee
The Honorable David B. McBride, chair, Senate Natural Resources Committee
The Honorable Joseph W. Booth, chair, House Natural Resources Committee
The Honorable Christopher A. Coons, New Castle County Executive
The Honorable David Burris, President, Kent County Levy County
Jared Adkins, District Engineer, Kent County Conservation District
Charles Baker, General Manager, New Castle County Land Use
Jeffrey Bross, P.E., President, Duffield Associates
Eileen Butler, Environmental Advocate, Delaware Nature Society
Stephanie L. Hansen Esq., Richards Layton & Finger
Larry Irelan, District Manager, New Castle Conservation District
Edward Bender, District Engineer, Sussex County Conservation District
Kash Srinivasan, Commissioner of Public Works, City of Wilmington
Scott Koenig, Director of Public Works, City of Dover
Paul Morrill, City Manager, Delaware City
Paul Petrichenko, Asst. State Conservationist, Natural Resources Conservation Service
Ralph Reeb, Director of Planning, DelDOT
Jeffrey Seemans, R.L.A,, Land Resource Manager, Blenheim Homes
Gary Stabley, member, Lewes Board of Public Works
Robert Stickels, Administrator, Sussex County
John Talley, P.G., State Geologist, Delaware Geological Survey
Richard C. Woodin, P.E., Homebuilders Association of Delaware

Task Force Staff
Robert Baldwin, Director, Division of Soil and Water Conservation, DNREC

Frank J. Piorko, Environmental Program Administrator, Division of Soil and Water Conservation, DNREC
Kathy Osterhout, Administrative Specialist , Division of Soil and Water Conservation, DNREC
Lee Ann Walling, Environmental Policy Advisor, Office of the Governor
David Athey, Project Manager, URS Corporation, Wilmington

Bryan Pariseault, Project Engineer, URS Corporation, Wilmington




Governor
Minner’s Task
Force on
Surface Water

Management

April 1, 2005

A report in response to Executive Order No. 62




Background

“The current stormwater regulations do not
adequately address volume management of
stormwater. This program deficiency has been
recently addressed by surrounding states with
new program requirements. Increased emphasis
on recharge and infiltration of stormwater where
technically and environmentally feasible, has to be
endorsed by changes to the existing body of law.”




Background (cont.)

“While the 21st Century funds are an important
funding source for providing individual drainage
solutions, it is not sufficient to meet the long term

needs identified by watershed evaluations and
long term planning.”




Background (cont.)

“The Governor’s Task Force on Surface Water
Management created by Executive Order 62 may
provide the basis for the next iteration of future

surface water management policy, regulatory
changes and long term solutions to drainage,
flood control and stormwater management in

Delaware.”
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Q: “Why Is DNREC Doing This?”

Short Answer:

“Because We Were Directed To!”




Better Answer:

» The Task Force for Surface
Water Management identified
3 legitimate public health, safety
(:;\:‘:::‘;Task and welfare concerns associated

Force ON with drainage and stormwater
management.

The Task Force recommended
specific actions for improvement.

The “Draft Sediment and
Stormwater Regulations”
represents the Department’s
efforts to address those
concerns and recommendations
through the State’s regulatory
authority.




Task Force on
Surface Water Management

e Specific Recommendations for
Drainage & Stormwater Section




Recommendation #2 (approved 3/17/05)

A central response unit coordinated by DNREC in
conjunction with county or municipal utilities should

be created for handling public calls related to
drainage, stormwater, and flood control. A new
process and response procedure for addressing
citizen complaints related to stormwater facilities
and flooding needs to be established. Citizens
should be provided with a single point of contact.




rainage & SW Assistance “Hotline”

DEPARMENT OF NATURAL RESOURCES AND
ENVIRONMENTAL CONTROL
DIVISION OF SOIL AND WATER CONSERVATION

Thousands of drainage and stormwater concems are expressed ASSISTING DELAWARE
each year in Delaware! An assistance program has been requested RES]I]))R%:]JI\EL‘(‘.;T?;'II)A\‘
at the recommendation of the Governor's Surface Water Task Force | STORMWATER CONCERNS:
to aid residents statewide with their unique drainage and Water Runoff
stormwater concerns. Residents can call the number below or send Standing Water

an email to report their concerns when convenient. Once an Stormwater Ponds
individual's information has been logged into the system the Tax Ditches
Restoration
Opportunities
Stream Bank
Stabilization
Beaver Dams

concern will be assigned to the proper agency. If you are unsure of
who to call this will allow you to have one central point of ¢

when seeking solutions to drainage and stormwater concerns!

302-855-1955

DELAWARE HELP LINE (Toll Free)
1-800-464-4357

E-MAIL: DNREC DRAINAGE@STATEDE.US

STATE OF DELAWARE

DNREC

DIVISION OF SOIL AND WATER
CONSERVATION




Drainage & SW Assistance Database

e System went live
August, 2007

e Over 4,500
complaints logged
Into system to
date




Recommendation #10B (approved 3/24/05)

A quality improvement process should be implemented
within the State Sediment and Stormwater Program,
Including all delegated agencies, for the purpose of
Improving the quality of sediment and stormwater plans
submitted for review and approval. The improvement
process should identify all current impediments to quality
plan submittal and efficient review as well as specific
measures to improve the process. The measurable outcome
IS a reduction in the number of plan submittals prior to
approval with the goal of initial plan submittals meeting all
applicable requirements and standards.




S&S Plan Approval Process:
Current State

Mapping Participants:

Value Stream Map Q/Current State [ ] Future State [] Ideal State

Div of Soil and Water Cons
DNREC Sediment & Stormwater
DNREC Secretary’s Office
Kent Conservation District
Sussex Conservation District
DelDOT Stormwater
DelDOT Subdivisions
DelDOT South District
Kent County Planning
Sussex County Planning
Private Consulting Engineer
VSM Consulting Team




S&S Plan Approval Process:
Future State

Sediment and Stormwater Plan Review — Future State
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Recommendation #19A (approved 3/24/05)

Detailed watershed studies, managed by DNREC In
consultation with the Surface Water Advisory Council and
stormwater utilities, should be developed for highest priority
watersheds in the State over the next five years with the
goal of completing all watersheds within ten years.




Watershed Studies Funded by CWAC

o Appoquinimink WS
e Murderkill WS
e Portion of Nanticoke WS




Recommendation #25 (approved 3/24/05)

Aquifer recharge should be considered as part of the design,
construction, operation, and maintenance of stormwater
facilities.

Recharge of surface water in developed areas with
Impervious surfaces will result in reduction of overland
runoff (surface water volume reduction), improved
surface and ground-water quality, and increased

base flows of streams.




Stormwater BMP Toolbox
(c. 1990’s)

e Ponds
e |nfiltration

— Basins
— Trenches




Stormwater BMP Toolbox
(c. 2000’s)

e Ponds
e |nfiltration

— Basins
— Trenches

e GTBMPs

— Bioretention
— Biofiltration swales
— Filter strips




Stormwater BMP Toolbox

EEHT"S‘MHN@ By < Post-Construction
v oo SWM BMPs
— 16 general categories

— Variants within each
category

— Total of 41 options!




Recommendation #9 (approved 3/17/05)

“Design and engineering standards at the State
level should be strengthened through a revision
to the Sediment and Stormwater Regulations.
Minimum standards should address volume
management, conveyance adequacy, pollutant
loadings, floodplain management, strict
standards for operation and maintenance of
structures and management areas.”




Recommendation #9 (approved 3/17/05)

“Design and engineering standards at the State
level should be strengthened through a revision
to the Sediment and Stormwater Regulations.
Minimum standards should address volume
management, conveyance adequacy, pollutant
loadings, floodplain management, strict
standards for operation and maintenance of
structures and management areas.”




Regulatory Revision Process

e Oversight provided by Regulatory Advisory
Committee (RAC) IAW 7 Del. Ch. 40

e Supported by 6 Subcommittees
— Technical Subcommittee
— Planning & Land Use Subcommittee
— Policies & Procedures Subcommittee
— Urban Considerations Subcommittee
— Maintenance Subcommittee
— Economic Impacts Subcommittee




Regulatory Advisory Committee

ACEC-DE

Board of Registered Landscape
Architects

Clean Water Advisory Councill

DE Association of Conservation
Districts

DE Association of Surveyors
DE Contractors Association
Dept. of Education
Delaware Nature Society
DelDOT

Dept. of Justice

A

conserving
atural urce: AMeRiCAN COUNGIL oF ENGINEERING COMPANEE
DelDOT

DNREC

— Div. of Water

— Div. of Watershed Stewardship
— Office of the Secretary

HBA/DE
League of Local Governments

County Governments:
— New Castle

— Kent

— Sussex

State Planning Office
UD Water Resources Agency




Regulatory Revision Process

e Consulting Team:
— Center for Watershed Protection (CWP)
— Horsley Witten Group (HW)
— Johnson, Mirmiran & Thompson (JMT)

* Provide technical support to staff




By the Numbers: Outreach

« RAC Meetings: 8

e Subcommittee Meetings: 37
(Technical Subcommittee: 20 meetings)

e |Interested Parties: 223




By the Numbers: Comments

e 700+ comments
received and
considered

e Tracked in a
database

 Responses provided

Apr 2011 3rd DI

Navigation Pane




History of Reg Revisions

Governor’s Task Force — April 2005
RAC first meeting — October 2007

Reg Revisions Outline — January 2008
~irst Working Draft — February 2009
Second Draft — May 2010

Draft Technical Document — Sept 2010
Third Draft — June 2011

Register Draft and Final Tech Doc —
February 2012







Scope of Regulation Revisions

e 5,000 sf disturbance threshold
- unchanged
 No new groups to be regulated

 Modified compliance requirements
— Post construction stormwater Mmanagement




Effective Date

e 90 days after date of publication
— Published May 11, 2012
— Effective August 11, 2012

 Allows time for training




Training and Outreach

Contract with Center for Watershed
Protection; 4 training sessions

Example plans prepared by consultants
Circuit Rider Trainer for DURMMv.2

Chesapeake Bay Program Partnership
Training Grant

Ongoing Training




Grandfathering — Plan Review

* Projects under review prior to effective
date are grandfathered
— Interim Guidance Document
— Starting point different for each delegated
agency
* One year from effective date to gain
approval




Grandfathering — Approved Plans

e Plans expire 3 years after approval

 Plans may be extended within 90 days
of expiration date

 Ongoing construction — plan may be
extended under previous regulations




Grandfathering — Approved Plans

e Construction not commenced

— plan may be extended for one additional
3-year period under previous regulations

e Requlations 1.3.2.1 will be updated




Exemptions, Variances &
Walvers

e Incremental 5,000sf disturbances
e Ch. 60 Variance procedures

 Walivers eliminated
— Compliance options offered




Offset Provisions

Full or partial comp
Fee-In-lieu iIs one o

Banking
Offsite mitigation

lance with RPv

ntion




Additional Regulation Provisions

* Enforcement
* Delegation of Program Elements

o Stormwater Utility




Technical Requirements




Guiding Principals

Peak-based to Volume-based management
Site-level to Watershed-level management

Compliance options instead of “one size fits
all” approach

Separate regulatory language from
technical requirements

Streamline plan review/approval process




Plan Review & Approval Process

e Current Regs

— 3 Step Process as defined through policy
* Pre-Application Meeting
o Sediment & Stormwater Conceptual Plan
e Sediment & Stormwater Construction Plan

 Proposed Regs

— 3 Step Process as defined in Regulations
» Step 1: Project Application Meeting
o Step 2: Preliminary Sediment & Stormwater Plan
o Step 3: Sediment & Stormwater Plan




Standard Plans

* Project Types
— Individual parcel construction
— Minor linear disturbances
— Tax Ditch maintenance
— Stormwater facility maintenance
— Ag structure construction

 More may be added




Standard Plans

e Standard conditions
— Controls during construction
— Stormwater management

* Applicability and criteria in Technical
Document




rosion and Sediment Control







Construction Site Stormwater
Management

e Current Regs
— Maximum 20-ac disturbance

 Proposed Regs

— Greater than 20 acres requires engineered
design based on 2-year bare earth
condition







Construction Site Stormwater
Management

o Turbid Discharges
— Best Avallable Technology (BAT)
— Numeric turbidity limits — none at this time

* Notice of Completion
— Final Stabilization




Post Construction
Stormwater Management

e Current Regs

— 4 Regulatory Storm Events
 WQ (2" rainfall)

e 2-YR
 10-YR
 100-YR

 Proposed Regs

— 3 Regulatory Storm Events
 1-YR (Resource Protection Event - RPV)
 10-YR (Conveyance Event - Cv)
e 100-YR (Flooding Event - Fv)




Stormwater Quality Management

e Current Regs
— 2”7 Rainfall event (~6 month freq.)
— Preferential hierarchy of BMPs
— 80% reduction In TSS

 Proposed Regs - Resource Protection (RPv)

— Annualized runoff for all storms up to the 1-YR
Storm event (~2.7” rainfall)

— Runoff reduction performance standard




Stormwater Quantity Management

Current Regs
— 2-YR, 10-YR, 100-YR (above C&D Canal)
— Analyze pre-dev. and post-dev. conditions always
— Match post-dev. peak discharge to pre-dev. peak discharge
— Same management strategy for all sites
Proposed Regs
10-YR, 100-YR (State-wide)
Analyze pre-dev. conditions only as needed
Performance standard based on “no adverse impact”

Management options available depending on SAS results &
location within watershed




Construction Review

Self Inspection owner requirement

Construction reviews by Sediment &
Stormwater Program staff

Contractor Certification requirement
IS

Certified Construction Reviewer (CCR)
— Required on sites >20ac




Maintenance

* Responsibility of
owner

 |n accordance with
Operation &
Maintenance Plan

— Developed during plan
approval process

— Post Construction
Verification Document
(as-built) part of O&M
Plan




Regulations = WHAT

Technical Document = HOW




Technical Document

* Information supports regulations:
— Background information
— Procedures
— Checklists
— Standards & Specifications
— Examples




Technical Document

* Public review process
— Concurrent with regulations
— Accepting written comments until 3/5/12

— Future changes will also go through public
review process

Posted on DNREC website
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Jesracm Sediment & Stormwater Technical Document

FAQ
Sections/Programs This series of articles has been assembled as a technical document to support the revisions to the Delaware Sediment and Stormwater Regulations. The articles and

NREC Public appendicies contain information, policies, procedures, checklists and examples to assist the regulated community in complying with the sediment and stormwater regulations
A UDIC
Notices
The Department is currently accepting written comments on the Draft Technical Document. Submit written comments, referencing Article and page numbers, to
Services Elaine.Webb(@state.de.us no later than March 5, 2012.

Conservation DRAFT - Documents for review only
Districts

Contractor Services Article 1. Sediment and Stormwater Program Background

Debris Pit Program Article 2. Policies and Procedures

_ NEmAmeniat Article 3. Plan Review and Approval
Navigator

Environmental ¢ 3.01 Project Types
Navigator (Revised - e 302 Plan Review Process - Detailed Plans
Beta version) o Appx. 3.02.1.5 Example Project Application Package "Broadkill Estates”
o Appx. 30227 Example Preliminary Sediment and Stormwater Plan Submittal Package

= Appx. 302271 Residential
= Appx. 302272 Commercial

Macroalgae = Appx 302273 Institutional

Harvesting s Appx 302274 Redevelopment
3.03 Construction Site Stormwater Management

Permits, Licenses, 3.04 Post Construction Stormwater Management
Approvals o Appx. 3044 DURMM v 2 Spreadsheet NOTE: Please save a copy of this file to your
computer before using it.
o Appx 3045 DURMM v.2 Quick Start Guide
Information > Appx. 3.04 6 DURMM v.2 User Guide

3.05 General Plan Requirements
Alphabetical Listing of 3.06 Sediment and Stormwater BMP Standards and Specifications

> Appx. 3.06.1 Delaware Erosion and Sediment Control Handbook
o Appx. 3.06.2 Post Construction Stormwater BMP Standards and Specifications

Loans, Grants, Cost-
Share

Restoration

Information

Delaware Estuarine

Research Reserve

Article 4. Construction Review and Compliance

Regs/Laws
Article 5. Maintenance of Permanent Stormwater Management Systems
Request for
Qualifications

/" Trusted sites fa v ®100% ~




Technical Document Articles

Article 1. Sediment and Stormwater Program
Background

Article 2. Policies and Procedures
Article 3. Plan Review & Approval
Article 4. Construction Review & Compliance

Article 5. Maintenance of Permanent
Stormwater Management Systems




3.06 Sediment and Stormwater
BMP Standards and Specs

e Delaware ESC Handbook -

e Post Construction Stormwater BMP
Standards and Specifications -




Delaware Erosion & Sediment
Control Handbook

e New Detalls:
— Compost Filter Logs
— Flocculation

— Concrete Washout
— Concrete Mixing Operation




Compliance Options:
SWM BMP Standards & Specs

Infiltration
Bioretention
Permeable Pavement

Vegetated Roofs
Rainwater Harvesting
Restoration Practices
Rooftop Disconnection
Vegetated Channels

Sheet Flow to Open
Space

Detention Practices
Filtering Practices
Constructed Wetlands
Wet Ponds

Soil Amendments
Proprietary Practices
Source Controls




Economic Issues

“Stormwater Economics 101"




Proposed Revisions to Delaware
Sediment & Stormwater Regulations:
Stormwater Economics 101

The “Spring Scale” Theory of Regulatory Costs




Proposed Revisions to Delaware
Sediment & Stormwater Regulations:
Stormwater Economics 101

The “Balance Scale” Theory of Regulatory Costs




Proposed Revisions to Delaware
Sediment & Stormwater Regulations:
Stormwater Economics 101

o
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The “Balance Scale” Theory of Regulatory Costs




Proposed Revisions to Delaware
Sediment & Stormwater Regulations:
Stormwater Economics 101

Private Public
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Costs Costs
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Adequate Stormwater Management




Proposed Revisions to Delaware
Sediment & Stormwater Regulations:
Stormwater Economics 101

Private
Sector Sector
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Stormwater Management




Proposed Revisions to Delaware
Sediment & Stormwater Regulations:
Stormwater Economics 101
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Proposed Revisions to Delaware
Sediment & Stormwater Regulations:
Stormwater Economics 101
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Proposed Revisions to Delaware
Sediment & Stormwater Regulations:

ormwater Economics 101

St

Problem Areas
HPS -1 High Priorty Problem Area Sies™
# Fooding
Sedimentaton
Stormwater Retroft Stes
Hotspots Surveyed
Uity Crossing
impacted Buffer
Stream Crossing
Stream Erosion

® ® & Not Scored
® o @ Excelent
Good
Far
®ee Poor

To Be Walked

Stream Reaches (Physical Habitat Quality)

Maryiand_______

-—-.—-—--—--—-—- Delaware

A JHPS - 5|\ HPS -3

\

\ HPs 23} ¢
HPS 4|Twps 11 .r'

HPS - 14
[HPS - 20
\[HPS 19

Noxoptown
Pond

Dove® v

1(@(38553 HPS - 24

.-=q'
.

~.

Delaware
Estuary

o e -
Pol e

APPOQUINIMINK RIVER
WATERSHED
MANAGEMENT PLAN

MAP I11-11:
PROBLEM AREAS

Legend

#+* State Boundaries

/7 Municipal Boundanies

C3 Watershed Boundary

2  Water Bodies
Estuary
Appoquinimink River
Artificial Paths
Perennial Streams
Intermittent Streams
U.S. Highways
State Highways
Other Roads

Prepared For.
Department of Natural Resources

and Envronmental Control
Division of Soil and Water Conservation
80 Kings Highway
Sover, Delaware 19001
2)730-8001 aqie

NOTES:
Porsons.of this map were generated from the existing data sources:
noted beiow. Cenan slements of the base map such as muncpal
boundaries, rairoad locations. stream alignments and road networks{
are prowised primary for reference purposes only and were not
directly used for hydrologic computations. In the development of
the mapping Borton-Lawson has noted some inconsisiencies n the
data used for the map. Where cbvious inconsistences in the
geographc data were cheerved the d3t3 was adjusted. 3s nesded
10 prepare a reasonably accurate map.  Although the geographic
usted to compensate for the se nconsiences it s not

plan for this project 1o comect mapping
Thereiore. some geograonic incons:stences may

Counses - DeIDOT

Mucpaies - DeD0T

Gealogical Survey, and LS. EPA

o B - AR

Problem Areas/ POls - New Casile County: Town of Middietown

Normesst Pennsynana
13 Baismore Drve

LOCATION MAP

PREPARED BY: SAV ‘GHECKED BY.

D
DATE: 11132010 PROJECT NO: 2005201301




Opan’ Wab mut

i o A=A Whagi 5._M grvDisricts_Map

08 2013 OO ATAL

Proposed Revisions to Delaware
Sediment & Stormwater Regulations:
Stormwater Economics 101

Management Districts

D A - 100% Release Rate

] 5- 80% Release Rate

] ¢ - CONDITIONAL NO DETENTION
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* If storms greater than the 2 - year storm cannot
be coneyed to a stream or watercourse in a safe
manner, then District A requirements snall apply.

In addition 1o the Management District Critera
above, the groundwater recharge, water quality,
and streambank erosion requirements shall also
apply to all Management Districts.
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diracty used for hydrologic computations. In the development of
e mapping Borton-Lawson has noled some inconsistences in the
data used for the map. Where obvicus inconsis?

geographic data were cbserved the ata was agjusted, as needed
to prepare 3 reasonably accurate map.  Although the geographic
Gata was agjusted 1 compensate for these inconsistencies it 5 not
part of the work pian for this project 1o cormect mappng
inconsistancies. Therefore. some geographic incons stencies may
remain on the map.
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Adequate Stormwater Management
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Problems with a Total Runoff Reduction Standard

Runoff vs. Effective Impervious Area
(Resource Protection Event)

Site 1. 55% Impervious, HSG A Soll
Runoff = 1.0”

Site 2. 55% Impervious, HSG C Sall
Runoff 1.8”




5.2 Resource Protection Event Criteria

e Section 5.2.3.1: Runoff from disturbed areas that were
wooded or meadow In the pre-developed condition shall
be reduced using runoff reduction practices to an
equivalent wooded condition.

e Section 5.2.3.2: All remaining disturbed areas shall
employ runoff reduction practices to achieve an
equivalent 0% effective imperviousness.




Runoff vs. Effective Impervious Area
(Resource Protection Event)
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Effective Impervious Area (%)

Site 1. 55% Impervious, HSG A Soll

Runoff = 1.0”

Minimum RR = 1.0" — 0” = 1.0” (100% Reduction)

Site 2. 55% Impervious, HSG C Saill

Runoff 1.8”
Minimum RR =1.8"-1.1" = 0.7” (38% Reduction)




Existing Woods/Meadow in LOD

Runoff vs. Effective Impervious Area
(Resource Protection Event)
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Site 2. 55% Impervious, HSG C Saill
Runoff 1.8”
Minimum RR = 1.8" - 0.55” = 1.25” (70% Reduction)




Proposed Minimum RR for Development

Req. Runoff Reduction for 0% Effective Imp.(in)
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Equivalent 0% Effective Imperviousness in LOD




Proposed Minimum RR for Development

MURDERKILL WATERSHED
MANAGEMENT PLAN

1ve, Suite 150

“The criterion of
Implementing stormwater
management features to
achieve 0% effective
Imperviousness seems to be
an effective regulation.”

“By requiring the post-
development hydrology to
mimic conditions for open
space land use, flow rates
could be reduced in
developing subwatersheds.”




Proposed Minimum RR for

Reduction In

Runoff vs. Effective Impervious Area
(Resource Protection Event)

40% 50% 60%

Effective Impervious Area (%)

——HSG D - DURMM
HSG C - DURMM
———HSG B - DURMM

——HSGA - DURMM

Imperviousness




Runoff vs. Effective Impervious Area
(Resource Protection Event)
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Redevelopment Site: 70% Ex. Effective Imperviousness, HSG C Saill
Runoff = 2.0”
Redeveloped Effective Imperviousness = 0.5 (70%) = 35%
Maximum Allowable Runoff for Compliance = 1.50”




5.6 Redevelopment Criteria

Section 5.6.2: In the case of Brownfield development,

may
meet the stormwater management goals and the intent
of these regulations with prior consent and subsequent
approval by the Department.




5.2 Resource Protection Event Compliance

Step 1
Calculate Post CN

l

Equiv. 24-hr ED of
Step 2 Employ Runoff Employ Runoff Bl o i
Calculate Q1 s Reduction Practices —m—b Treatment Practices e Biachard —_—
(RPv) . toMEP to MEP B Oﬁget

Complies With
_a Resource Protection &,
Event Criteria
Go To
Step 3

*Treatment practice credit toward offset




5.2 Resource Protection Event Criteria

e 5.2.3.2.2 An offset shall be provided for
the portion of the RPv that does not
meet the minimum runoff reduction

requirements.




Proposed Revisions to Delaware
Sediment & Stormwater Regulations:
Stormwater Economics 101

OFFSETS

Private Public Banking
Sector Sector Trading
Costs Costs

Sasar Off-Site
: Projects
Monetary
Compensation




Monetary Compensation Option

Equivalent to cost to treat runoff volume not
managed on-site

Based on construction and maintenance costs
for bioretention using regional data

Site assessment,
engineering/design, and permit acquisition
COStS
Compensation = runoff volume not
managed

To be implemented through a “fee-in-lieu”
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The “Spring Scale” Theory of a Fee-In-Lieu
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Private
Sector Sector
Costs Costs
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The “Balance Scale” Theory of the Fee-In-Lieu




Overall Objectives for Offsets

The offset will be used to
associated with urban
stormwater runoff at the watershed level.

Potential uses should be prioritized based on
their benefits at the watershed level.




Potential Offsets

Implement
recommendations of
Watershed Management
Plans

Stormwater BMP retrofit
projects

Stream restoration projects
Regional facilities

Volume/Nutrient reductions
from other sources

Others????




5.3 Conveyance Event Criteria
5.4 Flooding Event Criteria

 Option 1
— Standards-based
« Unit Discharge (cfs/ac)




5.3 Conveyance Event Criteria
5.4 Flooding Event Criteria

 Option 1
— Standards-based
« Unit Discharge (cfs/ac)

e Option 2

— Performance-based

— Criteria based on:
* hydrograph timing
« channel stability
e system capacity
— H&H analysis required
« 3 levels of increasing detail




5.3 Conveyance Event Criteria
5.4 Flooding Event Criteria

Level 1 — “No Adverse Impact”

— Project hydrograph is less than and
occurs before the upstream
watershed hydrograph

Level 2 — “No Adverse Impact”

— Post-developed peak discharge and
runoff volume is no greater than pre-
developed conditon; or

Downstream water surface does not
increase by more than 0.1’ (1.2") and
Nno increase in area of inundation

Level 3 — “No Adverse Impact”

— Downstream water surface does not
increase by more than 0.1’ (1.2") and
Nno increase in area of inundation




Sustainability

o Current S&S regulations
of the LAW iIn the

APPOQUINIMINK RIVER WATERSHED

STORMWATER MANAGEMENT PLAN
long term
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Current S&S regulations
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long term

Public sector
to address impacts
caused by inadequate SWM

Mimicking natural watershed
hydrology through volume
management represents the
BAT for minimizing impacts
created by impervious surfaces




Sustainability

o Current S&S regulations

of the LAW In the
296 ‘9@‘?3‘9 o0 ©0 long term

ENTRAN:

GARDEN

Public sector
to address impacts
caused by inadequate SWM

Mimicking natural watershed
hydrology through volume
management represents the
BAT for minimizing impacts
created by impervious surfaces

e |t's “Do-able” Now!




Sustainability
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Green Development

The growing trend towards green and sustainable development offers many opportunities for builders and
land developers. On the one hand, general society and the market are now calling for a greater and greater Building
number of graen products, structures, and communities. On the other hand, many local | tions still Profi { 1
prohibit or limit the ability to do green and sustainable development with outdated zoning and subdivision
codes. The following links can help negotiate the myriad of issues and challenges that are associated with
2 count!
this burgeoning field

NAHB Informs c%‘cﬂDE

HEARINGS
DALLAS snouen

~ Green Buiking, Remodeling & 4 £ by April 28 - May 6
Development 3

. k g s REGISTER TODAY!
> Green Development 4 . % . ;

Youropinions

o Stormwater & Wastewater Issues
Learn more about the resources available in the L at you are looking for? Br
regulatery arena for developers faced with issues materials related to this topic here.
regarding water sources and water quality
Green Development Events & Courses
Stay informed! Consider one of the courses and/or
meetings offered on this topic

National Green Building Standard Commentary

on publication to the
Green Building
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