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4.0 Construction Site SWM

* Federal Rule (Feb. 1, 2010)

— Effective on or about August 1, 2011,
Numerical Effluent Limit of applies
to all construction sites with

for all storms

— 20 acre disturbance threshold will roll back
to effective Feb. 1, 2014
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4.0 Construction Site SWM
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4.4 Limits on Land Disturbance

« <20 acres drainage = Standard Detalls

« >20 acres drainage = Engineered Design
(2-yr rainfall, “newly graded area” CNs)

« 20 acre max disturbed area to a common
discharge point




TMDLSs

Pennsylvania

Executive Order 13508

Draft Strategy for
Protecting and Restoring
the Chesapeake Bay




Chesapeake WIP
Delaware Stormwater Phase |
High Level Commitments
for Urban Sector

* Promulgate new statewide stormwater rules

with performance standards for new and
redevelopment

* Develop a system for tracking inspections
and compliance information

* Implement voluntary programs or regulatory
tools to limit turfgrass fertilizer use
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Section 5.0

Performance Criteria for

Post-Construction Stormwater
Management



5.2 Resource Protection Event Criteria

« 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.

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



Proposed Minimum RR for New Development

Runoff vs. Effective Impervious Area

(Resource Protection Event)

Equivalent 0% Effective Imperviousness in LOD



Runoff vs. Effective Impervious Area
(Resource Protection Event)

Site 2
I e e HSG D - DURMM
HSGC - DURMM
—HS5G B - DURMM
. —HSG A - DURMM
Site 1

40% 50% 60%

Effective Impervious Area (%)

Site 1. 55% Impervious, HSG A Saill
Runoff = 1.0”
Minimum RR =1.0" - 0” = 1.0” (100% Reduction)

Site 2. 55% Impervious, HSG C Sall
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)

w—H5G D - DURMM

HSG C - DURMM
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Site 2

Effective Impervious Area (%)

Site 2. 55% Impervious, HSG C Saill
Runoff 1.8”
Minimum RR = 1.8" — 0.55” = 1.25" (70% Reduction)



5.2 Resource Protection Event Criteria

« 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:
Fee-In-Lieu

* Equivalent to cost to treat runoff volume
not managed

« Based on land acquisition, construction,
and maintenance costs for bioretention

* Analysis was performed by Center for
Watershed Protection using regional
data

e Fee = runoff volume




Runoff vs. Effective Impervious Area
(Resource Protection Event)

15 e HSG D - DURMM
Offset
HSGC - DURMM
.Ou “
—HS5G B - DURMM

—HSGA - DURMM

Site 3: 55% Impervious, HSG C Soil
Runoff = 1.8”
Minimum RR =1.8" - 1.1" = 0.7” (38% Reduction)
Actual RR =1.8"-1.2" = 0.6” (33% Reduction)
Offset Volume = 1.2” - 1.1” = 0.1” = 0.1 ac-in/ac = 363 cf/ac
Offset Fee = $23/cf x 363 cf/ac = $8,349/ac



5.2 Resource Protection Event Criteria

« 5.2.3.3 Additional water atality
treatment BN = shall b* provided if the
runoff reductio.  2qu’ .nents of this
section are nots. = 2nt to meet Total
Maximum Daily | (TMDL)
requirements fr _.ne  celving water.
An offset she .,e prov. d for any
portion of f* RPvthata s not meet
TMDL requirements.



Proposed Revisions to Delaware
Sediment & Stormwater Regulations:
Fee-In-Lieu Option

* RPv offset fee-in-lieu may be further
reduced by implementing additional
water gquality treatment practices

» Offset fee-in-lieu reduction shall be
equivalent to the combined removal
for those practices



4.3.3 Dry Extended Detention Ponds

KEY CONSIDERATIONS

DESIGN GUIDELINES:

Maximum contributing drainage area of 75 acres.

A sediment forebay or equivalent upstream
pretreatment must be provided.

Minimum flow length to width ratio for the pond is 1.5:1.
The pond shall be sized to detain the volume of runoff
to be treated for a minimum of 24 hours.

Side slopes to the pond shall not exceed 3:1 (hv) on
one side of the pond to facilitate access. Slopes as
steep as 2:1 will be allowed for other areas, with proper
stabilization.

ADVANTAGES / BENEFITS:

Moderate removal rate of urban poliutants

High community acceptance.

Useful for water quality treatment and flood control.

DISADVANTAGES / LIMITATION:!

Potential for thermal impacts/downstream warming.
Dam height restrictions for high relief areas.

Pond drainage can be problematic for low relief terrain.

MAINTENANCE REQUIREMENTS:

Remove debris from inlet and outlet structures.
Maintain side slopes and outiet structure.
Remove invasive vegetation

Monitor sediment accumulation and remove periodically.

OTHER CONSIDERATIONS:
Outiet clogging

Safety bench

Landscaping

General Application
Stormwater BMP

Description: A surface storage
basin or facility designed to
provide water quantity control
through detention of stormwater
runoff. A dry extended detention
pond can be used for water
quality treatment purposes as
well as for flood control.

STORMWATER MANAGEMENT
SUITABILITY
Water Quality
Channel/Flood Protection
Overbank Flood Protection
Extreme Flood Protection

Accepts runoff from SPAP land
uses: Yes

FEASIBILITY CONSIDERATIONS

[M-H] Land Requirement
Capital Cost
Maintenance Burden
Residential/Subdivision Use: Yes
High Density/Ultra-Urban: No
Drainage Area: 75 acres max.

POLLUTANT REMOVAL

E Total Suspended Solids
Nutrients: Total Phosphorus
Total Nitrogen
|I’ Metals: Cadmium, Copper,
Lead, and Zinc
Pathogens: Coliform,
Streptococci, E.Coli

Treatment BMP Removal Efficiencies*

 TP: 20%
 TSS: 60%

*EPA CBP Scenario Builder Documentation



Runoff vs. Effective Impervious Area
(Resource Protection Event)

=—HSG D - DURMM

OﬁS et 5 HSG C - DURMM

———HSGB - DURMM

—HSGA - DURMM

Effective Impervious Area (%)

Original Offset Fee = $23/cf x 363 cf/ac = $8,349/ac

Offset Fee w/Dry Extended Detention Treatment BMP
Removal Efficiency for TN = 20%
Fee Adjustment = 0.20 x $8,349 = $1,670
Adjusted Fee = $8,349 — $1,670 = $6,679/ac



5.6 Redevelopment Criteria

Section 5.6.3.1: Runoff from redeveloped areas
within the project limit of disturbance that were
wooded or meadow in the existing condition shall be
reduced to an equivalent wooded condition using
runoff reduction practices.

Section 5.6.3.2: All remaining redeveloped areas
within the project limit of disturbance shall employ
runoff reduction practices to achieve a 50% reduction
In the effective imperviousness based on the



Proposed Minimum RR for Redevelopment

Runoff vs. Effective Impervious Area
(Resource Protection Event)

———HSGD - DURMM

HSG C - DURMM

———HSGB - DURMM

=——HSGA - DURMM

Reduction in Imperviousness



Runoff vs. Effective Impervious Area
(Resource Protection Event)

Redev.
Site RR

=—HSG D - DURMM
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HSG C - DURMM

———HSGB - DURMM

—HSGA - DURMM

Effective Impervious Area (%)

Redevelopment Site: 70% Ex. & Prop. Imperviousness, HSG C Soil
Runoff = 2.0”
Redeveloped Effective Imperviousness = 0.5 (70%) = 35%
Maximum Allowable Runoff for Compliance = 1.50”



5.2 Resource Protection Event Criteria

Step 1
Calculate Post CN

Equiv. 24-hr ED of
Q1 or de minimis
discharge
+ V Offset

Step 2 Employ Runoff Employ Runoff
Calculate Q1 e  Reduction Practices No Treatment Practices
(RPv) to MEP Met? to MEP

Complies With
4 Resource Protection §
Event Criteria




Proposed Revisions to Delaware
Sediment & Stormwater Regulations

Technical Document Update
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DURMM v.2
& DNREC Nutrient Protocol

Total Contributing Area (sc]
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H&H Analyses for
Preliminary S&S Plans

DRAFT - 2011-08-16

Procedure for Conducting Hydrologic & Hydraulic Analyses
For Preliminary Sediment & Stormwater Plans
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H&H Analyses for
Preliminary S&S Plans

Background

The Hydrologic & Hydraulic (H&H) Analysis couples field collected data with
desktop watershed modeling methodology to provide a tool for stormwater
management agencies to help determine the most appropriate method to
manage stormwater runoff from developing sites based on “No Adverse Impact”
principles. The general approach is one of increasing level of detail and
analysis depending on the complexity of the watershed. Itis NOT intended to
be a substitute for detailed Watershed Master Plans

. When such detailed plans are available,

Watershed Master Plan shall
take precedence . Additionally, the
methodologies used for this analysis are not considered to be precise enough to
be applied at the site level.



H&H Requirements
Level 2 Analysis

2.2.3. To comply at this level of analysis, the applicant must show that:

2.2.3.1.

2.2.3.2. Steady flow hydraulic modeling must indicate no adverse
Impacts to headwater, water surface elevations and/or areas of inundation
at designated POAs. For purposes of this policy, “no adverse impact”
shall mean less than 0.05" increase in water surface
elevations in channels and/or in headwater at hydraulic structures for all
points of analysis. In addition, the area of inundation shall not encroach
upon buildings or similar structures previously not impacted. If

, a
remedy must be provided in accordance with Section 3 of this policy. If
Impacts are uncertain, proceed to Level 3.



Delaware ESC Handbook
Updates

« Revisions

— Culvert Inlet Protection
(delete Silt Fence
option)

— Inlet Protection (add
Type-3 for curb
opening)

— Tree Protection

(expand to Sensitive
Area Protection)




Delaware ESC Handbook
Updates

 New

— Compost
* Log
« Blanket
* Trap
— Concrete Washout
— Flocculants
— Small Batch Plants

— Stockpiles




GTBMP Stds & Specs
“‘New & Improved”

Infiltration Practices
Bioretention
Permable Pavement
Vegetated Roofs

Ralnwater
Harvesting

Dry Swales

mpervious
Disconnection

Grass Channel

Sheet Flow to Filter
Strip or Open Space

Detention Practices
Filtering Practices
Wetlands
Stormwater Ponds
Soil Amendments
Proprietary Practices



GTBMP Stds & Specs
“‘New & Improved”

Stormwater BMP Design Criteria Infiltration
10  Stormwater Infiliration

Definition:  Practices that capture and temporarily store the design storm volume before allowing
it to mfilirate mto the soil over a two day period. De: vaniants mclude:

infiltration trench
mfiltration basin

s through muluple pretreatment
mechanisms to trap sedmment and org matter before it reaches the practice. As the stormwater
the underlying soil, chemical and p! i remove pollutant:
se m residential and other urban areas where measured soil
inch per hour. To prevent possible groundwater contamination
n should not be utilized at sites desipnated as stormwater he 5. rdinary care shall
to assure that long-term nfiltration rates are achieved through the use of performance bonds,
jon inspection and long-term maintenance

Infiltration Stormwater Credit Calculations

Infiliration practices recerve 100% retention volume credit (R.) for the amount
(Sv) provided by the practice (Table 1.1). No additional pollutant removal credit is awarded.

Retention of RPx
(
™

The practice must be sized using the guidance detailed in Section 1.5. Infiltration Design Criteria




GTBMP Stds & Specs
“New & Improved”

Stormwater BMP Design Criteria Infiltration

(OPTIONAL) T

AEE
CTION FIPE




GTBMP Stds & Specs
“‘New & Improved”

Stormwater BMP Design Criteria Infiltration
12 Design Criteria and Materials Specifications

Table 1.2 summarizes design criteria for infiltration practices. and Table 1.3 summanzes the matenials
specifications for the: es. For more detail, ¥ 3 through 1.7. Sections 1.8

Restrictions for treating hotspots, high loads, or dry wea
2 foot separation from ground:

m pretreatment. depending on soil mfiliration rate.
All runoff must be treated.

al pretreatment options may be used.

maxinum drawn down time (normally 1.5
: ate for the na
of the stone reservoir (;
Design Storage volume
Infiltration depth (ft )
Time to fill the infiltration facility (days — typically 2 hours, or

Flat trench or b: ¢  Wider than they are deep to avoid
4:1 or flatter mternal side slop: injection well status
for basims

or lower ponding depth for

Mamtain vegetation in the buffers and practice dramage area to mininuze
1 erosion and debris.




GTBMP Stds & Specs
“‘New & Improved”

Infiltration

Infiltration Feasibility C

have very high storage and retention
appropriately. Designers should evaluate the range of soil properties during initial site layout and s
to configure the site to conserve and protect the soils with the greatest recharge and infiltration rates
In particular, of Hydrolog; 1l Group A or B soils shown on NRCS soil surveys should be
considered as primary tions for infiltration practices. Additional nformation about soil and
mfiliration are described m more detail later m this section. During initial design pha
should carefully identify and evaluate constramts on ifiltration. as follow

Underground Injection Control for Class V Wells. In order for an infiltration prac
s a Class V well which is subject regulation under the Federal Underground

an infiltration practice
underground distribution s

jection wells are subject to permut approval by EPA. For more information on
wells and stormwater management. designers s!

g The maxinmm contributing drainage area (CD!
infiltration practice should be less 2 d as close to 100% impervious
design pretreatment and mamtenance requirements will differ depending on the size of the mfiltration

1




Example Preliminary
Sediment & Stormwater Plans



Example Preliminary S&S Plan
Commercial Site

e it |

P
e T

g T
ekl ) \ : DURMM v2
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DNREC
Div. of Watershed Stewardship
Sediment and Stormwater Program

EXAMPLE PLAN - COMMERCIAL SITE
EDIMENT & STORMWATER PLANS

August 2011




Example Preliminary S&S Plan
Institutional Site
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Example Preliminary S&S Plan
Residential Site

o ANBOUNCHY

PLAN TO ACCOMPANY POST-DEVELOPMENT
STORMWATER MANAGEMENT CALCULATIONS
CONVEYANCE EVENT (Cv) & FLOODING EVENT (Fv) PLAN
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Example Preliminary S&S Plan
Redevelopment Site
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Proposed Revisions to Delaware
Sediment & Stormwater Regulations

What's Next?



Timeline Update

Sept — Dec 2011: Technical Document
Nov 2011: Technical Subcommittee
Jan 2012: RAC Meeting

Feb 2012: Public Hearing

May 2012: Promulgation

Aug 2012: Effective Date




Summer 2012

* Promulgation in May 2012

* Training throughout summer
— DURMMvV2
— Standards & Specifications

 Effective in August 2012




Grandfathering of Projects
In the Review Process

« Will apply at August 2012 effective date

* Plans under review: 1 year to gain
approval under previous regs

* Must meet grandfathering criteria of
each delegated agency

— Policy will be posted on website



Plans Approved
Prior to Effective Date

 Valid for 3 years

 May be extended if construction
commences

* Only phases with approved construction
plans may be extended
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