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VA Stormwater Management Regulation
Timeline

2010
• Spring 2010: HB 1220 and SB 395 delay regulations until 280 days after
approval of the TMDL but no later than December 1, 2011.
2011
• May 24: Board adopted final regulations
• June 20 – August 2: Administration review
• August 10: Deadline for submittal of regulatory materials to registrar for
publication
• August 29: Publication in Virginia Registrar, start of final adoption period
• September 12: Final adoption period closed
• September 13: Statutory effective date
2014
• July 1: Implementation date
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VA Stormwater Management Regulation
Major Elements to be Discussed Today
• Water Quality (4VAC50-60-63)
• Water Quantity (4VAC50-60-66)

Note: Information contained in this presentation represents the version of the
Stormwater Regulations that became effective on September 13, 2011 (available
at http://www.dcr.virginia.gov/documents/swmfinregspublishedvareg.pdf).
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Water Quality

Algae blooms near Norfolk Yacht Club on 8/8/09

(Source: Ryan C. Henriksen – The Virginian Pilot)
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Water Quality

4VAC50-60-63 Overview
Water Quality
Requirements
New

Redevelopment

Development
TP load cannot
exceed 0.41
lbs./acre-year
Section A.1.

With No Net
Increase in
Impervious Cover

With a Net Increase
in Impervious Cover

Disturbing

Disturbing

Linear

All Other

≥ 1 acre

< 1 acre

Projects

Projects

Reduce TP
at least 20%
below
predevelopment
TP load

Reduce TP
at least 10%
below
predevelopment
TP load

Reduce TP load
20% below
predevelopment
TP load

Section A.2.a.

Section A.2.b.

For new
impervious
area on
site

For existing
impervious
area on site

Section A.2.d.
TP load
cannot
exceed
0.41
lbs./acreyear
Section
A.2.c.

If disturbing ≥ 1
acre, reduce TP
at least 20%
below
predevelopment
TP load

If disturbing < 1
acre, reduce TP
at least 10%
below
predevelopment
TP load

Section A.2.c.

Section A.2.c.

4VAC50-60-63.A.1

Comparing the new 0.41 lb/ac/yr to the old 0.45 lb/ac/yr
The loading rates are not comparable; therefore, the requirements are not comparable either!

VRRM: Sites in B, C, and D soils can not
meet the requirement without BMPs
VRRM: Sites in A soils meet the requirement
at 4% imperviousness without BMPs

0.45 lb/ac/yr
VSMH: Sites with 16% imperviousness
met the requirement without BMPs

0.41 lb/ac/yr
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4VAC50-60-63.A.1

Comparing the new 0.41 lb/ac/yr to the old 0.45 lb/ac/yr
Why the difference in loading-rate calculations?
VSMH: Under the VSMH, TP loads were calculated using the Simple Method.
The old regulations required a loading rate of 0.45 lb/ac/yr based on a calculation of average land cover
(excluding urban) and loading rates, as follows:
= relative total phosphorus load for Virginia’s Chesapeake Bay Watershed
Fva
= (%forest x Fforest) + (%pasture x Fpasture) + (%conservation till x Fcons. till) + (%conventional till x Fconv. till)
= (0.66 x 0.12) + (0.21 x 0.59) + (0.07 x 1.52) + (0.06 x 2.42)
= 0.45 lb/ac/yr
(See the Chesapeake Bay Local Assistance Department’s Local Assistance Manual, November 1989.)
VRRM: The VRRM calculates loading rates based on a modified Simple Method which accounts for soil types
as well as for TP loads from forested land and turf.
The new regulations require a loading rate of 0.41 lb/ac/yr.
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4VAC50-60-63.A.2

Why 10% and 20% Reductions for Redevelopment?
The Chesapeake Bay Preservation Act previously required a TP load reduction of 10% for
redeveloped sites.
The new regulations sought to improve over current conditions without discouraging
redevelopment; therefore, the SAG agreed on a 20% TP load reduction requirement for
redeveloped sites.
However, a 20% TP load reduction is difficult for small sites, so the previous 10% TP load
reduction requirement was maintained for sites <1 ac.
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Water Quality - cont.

What does this mean for new development?
This means more BMPs and more infiltration where possible. (Also note that, while the VSMH
defines a maximum allowable infiltration rate of 8.27 in/hr, the new DCR Design Specification
No. 8, Infiltration Practices, does not define a maximum allowable rate for infiltration facilities.)
For example in Fairfax County, consider:
A downtown commercial site on C soils (80% impervious and 20% turf)
Under the old regulations, the site produces:
Under the old regulations, the load must be reduced by 40% to:

1.76 lb/ac/yr TP
1.06 lb/ac/yr TP

This currently can be done with extended detention ponds.

Extended detention pond

Extended detention pond
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Water Quality - cont.

What does this mean for new development?
Same site:
A downtown commercial site on C soils (80% impervious and 20% turf)
Under the new regulations, the site produces:
Under the new regulations, the load must be reduced by 78% to:

1.83 lb/ac/yr TP
0.41 lb/ac/yr TP

• This cannot be accomplished with extended detention alone; requires additional BMPs (rain
gardens, cisterns, permeable pavements, infiltration, etc.) or trading.

The debate over trading is ongoing:
• Who sets the price of credits- the market
or the government?
• How much can be traded? What
percentage must be achieved on-site?
• How will acceptable service areas be
determined?
Pervious pavers
Cistern
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Quantity Control

Snakeden Branch in Reston, Virginia, prior to restoration
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Quantity Control
4VAC50-60-66 Overview

4VAC50-60-66 requires the energy balance method on the 1-year storm event.
• Executive Order 13508 requires developers to match pre-development hydrology.
The energy balance method provides a practical solution for sites that can not meet
pre-development hydrology.
4VAC50-60-66 defines requirements for three outfall conditions:
• Manmande conveyance systems*;
• Restored conveyance systems; and
• Natural conveyance systems.
*See next slide for definitions
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Energy Balance

The theory behind 4VAC50-60-66.B
• Stable streams in this region and climatic epoch formed
in forested watersheds and achieve stability by overbank
flooding in the 1-1.5 year event.
• To prevent degradation, need to match peak flow,
volume, and timing of such conditions.

Stream cross section at bankfull stage

• Traditional SW management controls peak flow, but increases volume, which increases stream
power (and power degrades streams).
• Goal of the energy balance method:
• Keeps pre-development power same by reducing peak flow rate if volume increases;
• Provides a quantifiable incentive to match pre-development volume to the MEP; and
• Mass Balance Equation: Q*Rvpost = Q*RVforest
• Economic considerations of proposed version use pre-development conditions instead of forest
(unlike state law and Fairfax County PFM), coupled with improvement factor, I.F. (The I.F. is
required because state law requires an improvement on existing conditions.)
• I.F. of 0.8 yields same ballpark SW sizing as forest conditions
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Energy Balance

The theory behind 4VAC50-60-66.B
Post-urbanization
(no SWM; 2 x Pre-urban Volume)

(Assume: RVpost = 2*Rvpre)
Post-urbanization Peak

Pre-urbanization
Post-urbanization
(Conventional SWM;
2 x Pre-urban Volume)

Discharge

Energy Balance
(2 x Pre-urban Volume)
Pre-urbanization Peak

½ Pre-urbanization Peak

Time
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Energy Balance

The theory behind 4VAC50-60-66.B
Energy Balance Method:
Allowable 1-yr, 24-hr peak flow rate:
Restored conveyance system
Qdeveloped < I.F. x Qpre-developed x RVpre-developed / RVdeveloped
Qdeveloped shall not be required to be less than [Qforested x RVforested] / Rvdeveloped
Qdeveloped must be < Qpre-developed
Where:
• Q = Peak flow rate of runoff
• RV = Volume of runoff
• Improvement Factor (I.F.) = 0.8 for sites > 1 ac
0.9 for sites < 1 ac
• Pre-developed = conditions prior to development,
not pre-colonial conditions
Natural conveyance system
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Quantity Control
4VAC50-60-66.B.1

Outfall condition 1: Manmade conveyance systems
1.
2.

Convey the 2-year, 24-hour storm (after SWM) without erosion, OR
Allowable 1-yr, 24-hr peak flow rate for all conditions:
• Qdeveloped < IF x Qpre-developed x RVpre-developed / RVdeveloped
• Qdeveloped shall not be required to be less than [Qforested x RVforested] / Rvdeveloped
• Qdeveloped must be < Qpre-developed
Where:
• Q = Peak flow rate of runoff
• RV = Volume of runoff
• Improvement Factor (IF) = 0.8 for sites > 1 ac
0.9 for sites < 1 ac
• Pre-developed = conditions prior to development,
not pre-colonial conditions
Manmade conveyance system
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Quantity Control - cont.
4VAC50-60-66.B.2

Outfall condition 2: Restored conveyance systems
1.
2.

Discharge was considered in the design of the restored system, OR
Allowable 1-yr, 24-hr peak flow rate for all conditions:
• Qdeveloped < IF x Qpre-developed x RVpre-developed / RVdeveloped
• Qdeveloped shall not be required to be less than [Qforested x RVforested] / Rvdeveloped
• Qdeveloped must be < Qpre-developed
Where:
• Q = Peak flow rate of runoff
• RV = Volume of runoff
• Improvement Factor (IF) = 0.8 for sites > 1 ac
0.9 for sites < 1 ac
• Pre-developed = conditions prior to
development, not pre-colonial conditions
Restored conveyance system
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Quantity Control - cont.
4VAC50-60-66.B.3

Outfall condition 3: Natural conveyance systems
Allowable 1-yr, 24-hr peak flow rate for all conditions:
• Qdeveloped < IF x Qpre-developed x RVpre-developed / RVdeveloped
• Qdeveloped shall not be required to be less than [Qforested x RVforested] / Rvdeveloped
• Qdeveloped must be < Qpre-developed
Where:
• Q = Peak flow rate of runoff
• RV = Volume of runoff
• Improvement Factor (IF) = 0.8 for sites > 1 ac
0.9 for sites < 1 ac
• Pre-developed = conditions prior to
development, not pre-colonial conditions

Natural conveyance system
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Quantity Control - cont.
4VAC50-60-66.B.4

Stormwater conveyance systems shall be analyzed for channel protection to a point where
either one of the following is satisfied:
1. Based on area
Prior to any land disturbance, the site’s contributing drainage area to site discharge
point is ≤ 1.0% of total watershed area draining to that point of discharge, or
2. Based on peak flow rate
Based on peak flow rate, the site's peak flow rate from the one-year 24-hour storm is
less than or equal to 1.0% of the existing peak flow rate from the one-year 24-hour
storm prior to the implementation of any stormwater quantity control measures.
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Flood Protection
4VAC50-60-66.C

For stormwater conveyance systems that currently do not experience localized flooding during
the 10-year, 24-hour storm event:
• Confine the post-development peak flow rate from the 10-year, 24-hour storm event within
the stormwater conveyance system.
For stormwater conveyance systems that currently do experience localized flooding during the
10-year, 24-hour storm event:
• Confine the post-development peak flow rate from the 10-year, 24-hour storm event within
the stormwater conveyance system; or
• Release a post-development peak flow rate for the 10-year, 24-hour storm event that is less
than the pre-development peak flow rate from the 10-year, 24-hour storm event.
(See definitions, next slide.)
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Flood Protection
4VAC50-60-66.C
* 4VAC50-60-10. Definitions:
"Stormwater conveyance system“ means a combination of drainage components that are used to convey stormwater
discharge, either within or downstream of the land-disturbing activity. This includes:
1. "Manmade stormwater conveyance system" means a pipe, ditch, vegetated swale, or other stormwater conveyance
system constructed by man except for restored stormwater conveyance systems;
2. "Natural stormwater conveyance system" means the main channel of a natural stream and the flood-prone area
adjacent to the main channel; or
3. "Restored stormwater conveyance system" means a stormwater conveyance system that has been designed and
constructed using natural channel design concepts. Restored stormwater conveyance systems include the main channel
and the flood-prone area adjacent to the main channel.
"Flood-prone area" means the component of a natural or restored stormwater conveyance system that is outside the main
channel. Flood-prone areas may include, but are not limited to, the floodplain, the floodway, the flood fringe, wetlands,
riparian buffers or other areas adjacent to the main channel.
"Floodplain" means the area adjacent to a channel, river, stream, or other water body that is susceptible to being
inundated by water associated with the 100-year flood or storm event. This includes, but is not limited to, the floodplain
designated by the Federal Emergency Management Agency.
"Floodway" means the channel of a river or other watercourse and the adjacent land areas, usually associated with flowing
water, that must be reserved in order to discharge the 100-year flood or storm event without cumulatively increasing the
water surface elevation more than one foot. This includes, but is not limited to, the floodway designated by the Federal
Emergency Management Agency.
"Flood fringe" means the portion of the floodplain outside the floodway that is usually covered with water from the 100year flood or storm event. This includes, but is not limited to, the flood or floodway fringe designated by the Federal
Emergency Management Agency.
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Quantity Control

Summary- What does this mean for the private sector?
• Requires the Energy Balance of the 1-year, 24-hour storm with an improvement factor and no
increase in 10-year peak flows, rather than conventional 2- and 10-year peak flow analysis;
• No longer requires Adequate Outfall (MS-19)
4VAC50-60-66.A: “Compliance with the minimum standards set out in this section shall be
deemed to satisfy the requirements of 4VAC50-30-40.19”
• Pond footprints will typically be similar ( 15%) because the 10-year Flood Protection governs
the overall size (which matches most current requirements);
• The size of the 2-year orifice will be reduced to meet 1-year Energy Balance requirement; and
• The 1-year detention volume will usually be greater than the current 2-year volume
requirement.
The regulations will result in the more effective use of SWM facilities to protect streams and
reduce erosion/sediment at minimal cost.
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References
Stormwater Regulations
• http://www.dcr.virginia.gov/documents/swmfinregspublishedvareg.pdf
• (Additional information: http://www.dcr.virginia.gov/lr2d.shtml)
Virginia Runoff Reduction Method
• http://www.dcr.virginia.gov/lr2f.shtml
Virginia Stormwater BMP Clearinghouse
• http://vwrrc.vt.edu/swc/
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