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TODAY’S TALKING POINTS...

¥ Our Stormwater Reg Revision Process

¥ The 2016 SWMM Changes

M 1” Capture/LID (Stormwater Post-Development
Water Quality Standard in Metro)

¥ History of LID in Metro

M 1” Capture/LID criteria
¥ Main 2016 SWMM changes
¥ Looking Forward...




OUR STORMWATER REG REVISION PROCESS...

Make changes only as/when needed...

¥ Catalog List of Potential Changes
M Regulators/Other Depts/Customers/Staff

¥ Internal Staff Meetings to Discuss

M Validity/Necessity/Impacts of Changes
¥ Come to Consensus on Necessary Changes
¥ Change Management Process
¥ Implementation Schedule

The 2016 Stormwater Management Manual revisions /~ became effective on February 1, 2016. For projects that applied under
the previous regulations, the following deadlines must be met:

« Grading Permit Application submitted to the Metro Stormwater Design Review Section by: 1729/16, and
« Grading Permit Application passes Sufficiency Review by: 3/31/16, and

« Grading Permit Application passes Technical Review (approved) by: 7/31/16



1” CAPTURE/LID (STORMWATER POST-DEVELOPMENT WATER
QUALITY REGULATIONS IN METRO)...80% TSS = PREVIOUS STD

LID basis is in MS4 Permit — but several other related considerations

* June-2008 — Mayor’s Green Ribbon Committee begins meetings

e June-2008 —MS4 permit reissuance application submitted to TDEC (proposed
no changes to post-development standard (80% TSS Removal or LID)

* Nov-2008 — BL2008-345 Introduced (Gl Masterplan)

* Feb-2009 — BL2008-345 Adopted

e June-2009 — Green Ribbon Committee Report Issued

 Dec-2009 —TDEC initiated work on our MS4 permit reissuance

[EPA/TDEC moved toward 1” capture standard that was later included in other

MS4 permits (Chattanooga, Ph 11)]

 May-2010 — FLOOD!

 Dec-2010 — BL2010-794 Adopted

e June-2011 — We started permit negotiations w/TDEC

e Jan-2012 — Metro MS4 Permit issued

 Feb-2016 — 1” Capture Criteria “drop-dead” Implementation Date

 Feb-2012 — Metro adopted Vol 5 (implemented LID criteria to help partners
prepare for impending Feb-16 ,1” capture criteria).

ﬁb-zom — Metro adopted 1” capture criteria (consider LID design first)



1” CAPTURE/LID (STORMWATER POST-DEVELOPMENT WATER
QUALITY REGULATIONS IN METRO)...80% TSS = PREVIOUS STD

LID basis is in MS4 Permit — but several other related considerations

* June-2008 — Mayor’s Green Ribbon Committee begins meetings




The Mayor’s Green Ribbon Committee on

Environmental Sustainability

Alicia Batson, M.D.* - Physicion and Morket Grower, Diane Meighbors - Vice Mayor, Metropalitan Govern.
Hungry Gnome Farm ment of Mashville ond Davidson County

Michoel Blosser” - Vice President of Envirenmental Jean Melsont - President and Execulive Director, Land
Health and Safety, Lovisiana Pacific Trust bor Tennessee

Linda Breggint - Senior Atorney and Director of Mike Pearigen - Atiorney, Farmer and Luna PLLC
SoutcH Covirommental £ogrn; Crdionmentl Dave Pelton - President, Trust for the Future

Law Institube
5 Greer Tidwell* - Director of Environmental Manage-
Laurel Creech - Director, Teom Green ment, Beid e it e O i

Anne Dovist- Chair, Moyor's Advisory Commitiee on Stave Turner - Principal, MarkeiSireet Enterprises
Environment :

. e . Rose Wang - Chair, s Youth Council, and stu-
Gary Gasion* - Design Studio Director, Mashville it Muﬁn i :;Ew! jomic Magnet School

Civic Design Center
P i z David Williams - Vice Chancellor for University Affairs
.::nlftr mﬁm;hsmhm Commissioner, State ond Athletics, Genatal Coumel, 5 of the Uni-
' versity and Professar of Low, Vanderbilt University
Tom Hardin - Retired, Resident of Historic Edgelield Tifany Wikmot® - President, Wilmo# Inc.
Doug Housken - Executive Director, Cumberland River
Compact
John Ingram, Chairman, Ingram Industries Inc., Co- *Subcommities Co-Choirs
Chair, Green Ribbon Committes 1Whiting Commities

Jamie D. Isabel, 5r. - President and Founder, Dal
mation Creotive Agency, ond former Metro Council
Member

Lawrence Jackson - Retired, farmerly President and
CEOQ of Global Procurement for WalMart

Ellen Jacobson, M.D. - Dermatologist

Decosta Jenkins® - President and CEQ, Mashville
REPORT TO THE HONORABLE Flece Servie
Skip lawrence® - Chiaf ing Officer, Lawrence
FROM THE GREEN RIS At
ON ENVIRONMEN Randy Lowry - President, Lipscomb University, Co-
Chair, Green Ribbon Committes

<y Bert Mathews - President, The Mathews Co.

i
ﬂ Diane Miller Mulloy - President, Milogro Bioluels




1” CAPTURE/LID (STORMWATER POST-DEVELOPMENT WATER
QUALITY REGULATIONS IN METRO)...80% TSS = PREVIOUS STD

LID basis is in MS4 Permit — but several other related considerations

* June-2008 — Mayor’s Green Ribbon Committee begins meetings
* June-2008 — MS4 permit reissuance application submitted to TDEC (proposed
no changes to post-development standard (80% TSS Removal or LID))



1” CAPTURE/LID (STORMWATER POST-DEVELOPMENT WATER
QUALITY REGULATIONS IN METRO)...80% TSS = PREVIOUS STD

LID basis is in MS4 Permit — but several other related considerations

* June-2008 — Mayor’s Green Ribbon Committee begins meetings

e June-2008 — MS4 permit reissuance application submitted to TDEC (proposed
no changes to post-development standard (80% TSS Removal or LID)

* Nov-2008 — BL2008-345 Introduced (Gl Masterplan)

* Feb-2009 — BL2008-345 Adopted




BL2008-345...(PASSED FEB-2010)

SUBSTITUTE ORDINANCE NO. BL2008-345
An ordinance amending Title 15 of the Metropolitan Code to create a stormwater master planning district.

WHEREAS, approximately 14 square miles of central Davidson County is served by a Combined Sewer System (the "C55") in which
sanitary sewage and stormwater are conveyed in the same pipe; and

WHEREAS, during periods of wet weather, the amount of stormwater entering the C55 often exceeds the capacity of the system
and leads to Combined Sewer System Overflows ("CS0"); and

WHEREAS, in 2007, 765.2 million gallons of CS0O was discharged into the Cumberland River; and

WHEREAS, in August 2007, the Metropolitan Government signed a consent decree with the Department of Justice and the State of
Tennessee that called for a 9 year plan to reduce raw sewage overflows in Davidson County’'s waterways; and

WHEREAS, the development of the area served by the CSS has ed in more impervious surfaces and increased demands on
the C55; and
WHEREAS, the use of Green Infrastructure to encourage sto orption and infiltration is an attractive and cost- effective

way to reduce use of the C55 and enhance its function; and

WHEREAS, other parts of Davidson County not served by the CSS will also benefit from use of Green Infrastructure to reduce
flooding and enhance water quality.

NOW, THEREFORE, BE IT ENACTED BY THE COUNCIL OF THE METROPOLITAN GOVERMMENT OF NASHVILLE AND DAVIDSON
COUNTY:

Section 1. That Section 15.64.010 of the Metropolitan Code is hereby amended by adding the following new definitions to Section
15.64.010:

"Stormwater Master Planning District” means a defined geographical area that will benefit from the use of Green Infrastructure to
augment or replace conventionally engineered stormwater management solutions.

"Green Infrastructure” means an approach to wet weather management that is cost-effective, sustainable, and environmentally
friendly, which incorporates management approaches and technologies that infiltrate, evapotranspire, capture and reuse
stormwater to maintain or restore natural hydrologies. Green Infrastructure practices include, but are not limited to open space,
rain gardens, porous pavements, green roofs, infiltration planters, trees and tree boxes, swales, and curb extensions.



1” CAPTURE/LID (STORMWATER POST-DEVELOPMENT WATER
QUALITY REGULATIONS IN METRO)...80% TSS = PREVIOUS STD

LID basis is in MS4 Permit — but several other related considerations

June-2008 — Mayor’s Green Ribbon Committee begins meetings

June-2008 — MS4 permit reissuance application submitted to TDEC (proposed
no changes to post-development standard (80% TSS Removal or LID)

Nov-2008 — BL2008-345 Introduced (Gl Masterplan)

Feb-2009 — BL2008-345 Adopted

June-2009 — Green Ribbon Committee Report Issued
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Water
GOAL: Remove 100% of Davidson County’s streams from EPA's
303(d) list by 2020

In Nashville and Davidson County, there are abour 2,500 total miles of streams and currently 350 miles are on the
303(d) list of impaired warters. By 2020, 100% of the total stream miles will not be listed. It is an ambitious goal
that will only be atrained by a concerted effort by Metropolitan Government and citizens. It will take all of the
other recommendations related to water made by the Green Ribbon Committee to achieve the goal (low impact
development (LID), green infrastructure, stream buffers, full cost pricing, etc.). Currently the 350 miles of streams
(70 segments) are listed as impaired for various reasons including pathogens, nutrients, siltation, and habitat
alterations,

A new committee should be formed to study this goal and set milestones and more detailed objectives in achieving
the goal. The committee should be made up of Metropolitan Government staff, nonprofit leaders, and citizens
with knowledge and interest in making this goal a reality. Metro Water Services should have an important role in
providing leadership and information.

y A




MID-TERM GOAL...

2. Increase utilization of Low Impact Development
(LID) techniques and encourage Better Site Design
(BSD) on all new or significantly redeveloped sites
in Nashville: Low Impact Development is a site design
strategy that aims to mimic natural hydrology, with an
emphasis on the infiltration of stormwater. Traditional
stormwater designs are highly impervious and route
stormwater immediately offsite or to a central location
resulting in greater volumes of stormwater and pollutants
reaching our streams. LID designs include green stormwarter
infrastructure such as bioretention, green roofs, conservation
areas, permeable paving, vegetated swales, and stormwater
harvesting.

*  All new development and significant redevelopment Metropolitan Government projects will be required to utilize IEIZD
beginning July 1, 2009.




1” CAPTURE/LID (STORMWATER POST-DEVELOPMENT WATER
QUALITY REGULATIONS IN METRO)...80% TSS = PREVIOUS STD

LID basis is in MS4 Permit — but several other related considerations

June-2008 — Mayor’s Green Ribbon Committee begins meetings

June-2008 —MS4 permit reissuance application submitted to TDEC (proposed
no changes to post-development standard (80% TSS Removal or LID)
Nov-2008 — BL2008-345 Introduced (Gl Masterplan)

Feb-2009 — BL2008-345 Adopted

June-2009 — Green Ribbon Committee Report Issued

Dec-2009 —TDEC initiated work on our MS4 permit reissuance

[EPA/TDEC moved toward 1” capture standard that was later included in other
MS4 permits (Chattanooga, Ph 11)]
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1” CAPTURE/LID (STORMWATER POST-DEVELOPMENT WATER
QUALITY REGULATIONS IN METRO)...80% TSS = PREVIOUS STD

LID basis is in MS4 Permit — but several other related considerations

June-2008 — Mayor’s Green Ribbon Committee begins meetings

June-2008 —MS4 permit reissuance application submitted to TDEC (proposed
no changes to post-development standard (80% TSS Removal or LID)
Nov-2008 — BL2008-345 Introduced (Gl Masterplan)

Feb-2009 — BL2008-345 Adopted

June-2009 — Green Ribbon Committee Report Issued

Dec-2009 —TDEC initiated work on our MS4 permit reissuance

[EPA/TDEC moved toward 1” capture standard that was later included in other
MS4 permits (Chattanooga, Ph 11)]

May-2010 — FLOOD!
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1” CAPTURE/LID (STORMWATER POST-DEVELOPMENT WATER
QUALITY REGULATIONS IN METRO)...80% TSS = PREVIOUS STD

LID basis is in MS4 Permit — but several other related considerations

June-2008 — Mayor’s Green Ribbon Committee begins meetings

June-2008 —MS4 permit reissuance application submitted to TDEC (proposed
no changes to post-development standard (80% TSS Removal or LID)
Nov-2008 — BL2008-345 Introduced (Gl Masterplan)

Feb-2009 — BL2008-345 Adopted

June-2009 — Green Ribbon Committee Report Issued

Dec-2009 —TDEC initiated work on our MS4 permit reissuance

[EPA/TDEC moved toward 1” capture standard that was later included in other
MS4 permits (Chattanooga, Ph 11)]

May-2010 — FLOOD!
Dec-2010 — BL2010-794 Adopted
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BL2010-794...(PASSED DEC-2010)

SUBSTITUTE ORDINANCE NO. BL2010-794

An ordinance amending Chapter 15.64 of the Metropolitan Code pertaining to low impact development practices, no
adverse impact design, and associated incentives.

WHEREAS, an extensive rain event that began on May 1, 2010, caused widespread flooding throughout the area of the
Metropolitan Government of Nashville and Davidson County; and

WHEREAS, the flooding resulted in substantial and tragic harm to citizens and catastrophic damage to their property; and

WHEREAS, the Metropolitan Government of Nashville and Davidson County desires to reduce the probability of its citizens being
impacted by flooding during future storm events; and

WHEREAS, the Metro Council has previously limited development in the floodway and flood plain; and

FAS, Low Impact Development (LID) is a comprehensive land planning and engineering design approach intended to

Infrastructure, which is an approach to stormwater management that incorporates approaches and technologies
Itration, evapotranspiration and the capture and reuse of stormwater, is a primary component of LID; and

nd Green Infrastructure approaches to stormwater management are attractive and cost-effective ways to reduce
the risk of g and enhance water quality, thereby preventing and reducing risk to human life and property; and

WHEREAS, based on the recommendations of the Mayor’'s Green Ribbon Committee on Environmental Sustainability, it is a priority
of the Mayor’s Office of Environment and Sustainability to increase the utilization of LID techniques on all new or significantly
redeveloped sites in Nashville; and

WHEREAS, Title 15 of the Metropolitan Code of Laws grants the Department of Water and Sewerage Services the authority to
promulgate and enforce rules and regulation for the implementation of Green Infrastructure techniques to address stormwater
issues associated with private development.

| | ' [ Lz v
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1” CAPTURE/LID (STORMWATER POST-DEVELOPMENT WATER
QUALITY REGULATIONS IN METRO)...80% TSS = PREVIOUS STD

LID basis is in MS4 Permit — but several other related considerations

June-2008 — Mayor’s Green Ribbon Committee begins meetings

June-2008 —MS4 permit reissuance application submitted to TDEC (proposed
no changes to post-development standard (80% TSS Removal or LID)
Nov-2008 — BL2008-345 Introduced (Gl Masterplan)

Feb-2009 — BL2008-345 Adopted

June-2009 — Green Ribbon Committee Report Issued

Dec-2009 —TDEC initiated work on our MS4 permit reissuance

[EPA/TDEC moved toward 1” capture standard that was later included in other
MS4 permits (Chattanooga, Ph 11)]

May-2010 — FLOOD!
Dec-2010 — BL2010-794 Adopted
June-2011 — We started permit negotiations w/TDEC

17



4. Page 15, Section 3.2.5.2.1 (Runoff Reduction (infiltration or green
infrastructure))

As a result, more




1” CAPTURE/LID (STORMWATER POST-DEVELOPMENT WATER
QUALITY REGULATIONS IN METRO)...80% TSS = PREVIOUS STD

LID basis is in MS4 Permit — but several other related considerations

June-2008 — Mayor’s Green Ribbon Committee begins meetings

June-2008 —MS4 permit reissuance application submitted to TDEC (proposed
no changes to post-development standard (80% TSS Removal or LID)
Nov-2008 — BL2008-345 Introduced (Gl Masterplan)

Feb-2009 — BL2008-345 Adopted

June-2009 — Green Ribbon Committee Report Issued

Dec-2009 —TDEC initiated work on our MS4 permit reissuance

[EPA/TDEC moved toward 1” capture standard that was later included in other
MS4 permits (Chattanooga, Ph 11)]

May-2010 — FLOQOD!
Dec-2010 — BL2010-794 Adopted
June-2011 — We started permit negotiations w/TDEC
Jan-2012 — Metro MS4 Permit issued
 Feb-2016 — 1” Capture Criteria “drop-dead” Implementation Date
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NPDES PERMIT
U, S PO |

No. TNS068047

Anthorization to discharge under the

National Pollutant Discharge Elimination System (NPDES)

Issued By

Tennessee Department of Environment and Conservation
Division of Water Pollution Control
401 Church Street
Gth Floor, L & C Annex
MNashville, Tennessee 37243-1534

Under autherity of the Tennessee Water Quality Control Act of 1977 {T.C_A. 69-3-101 el seq ) and the delegation of
authority from the United States Environmental Protection Agency under the Federal Water Pollution Control Act, as
amended by the Clean Water Act of 1977 (33 US.C. 1251, et seq.)

Diischarger: NASHVILLE/DAVIDSON COUNTY MUNICIPAL SEPARATE STORM SEWER 5YSTEM

is authorized to discharge stormwater runoff, in accordance with the following stormwater quality management

programis), ¢ffluent limitations, monitoring requirements and other provisions as set forth in Parts I through IX herein,

from all portions of the M34, owned or operated by Metropolitan Government of Nashville 1o Waters of the State of
Tennessee,

This permit shall become effective on: February 1, 2012
This permit shall expire on: January 31, 2017
Issuance date: January 1, 2012

Breti sun

PM;. Davis, Director
Dnwvision of Water Pollution Control

CR-(734 RlvAs 2352 and 2266

20



3.25.2.1  Runoff Reduction finfiltration or green infrastructure)

This element of the MS4 program must enable the permittee to develop site design standards for all
new development and significant redevelopment, These standards shall require, in combination or
alone, management measures that are designed, built and maintained to infiltrate, evapotranspire,
harvest and/or use, at a minimum, the stormwater runoff generated at a site by the first inch of every
rainfall event preceded by 72 hours of no measurable precipitation. This site runoff from the first tnch
of rainfall must be 100% managed with no discharge to surface waters, For all new and significant
redevelopment on private property, the permittee may opt to have controls installed on that private
property, in the public right-of-way, or a combination of both,

Limitations to the application of runoff reduction requirements include, but are not limited to:

¢  Where a potential for introducing pollutants into the groundwater exists, unless pretreatment
is provided;

e  Where pre-existing soil contamination is present in areas subject to contact with infiltrated
runoff’

e Presence of sinkholes or other karst features.

e  Where pre-development infiltrative capacity of soils limit selection of runoft reduction
management measures.

When engineering analyses conclude that there are limitations to the application of runoff reduction
requirements, this element of the program shall incorporate traditional stormwater treatment practices
at a minimum. 21



3.2.5. Permanent Stormwater Management in New Development and Redevelopment
3.2.5.1 Permit requirements

The permittee shall develop, implement, and enforce a program to address permanent (post-
construction) stormwater raunoff management from new development and redevelopment projects that
disturb greater than or equal to one acre, including projects less than one acre that are part of a larger
common plan of development or sale, that discharge into the MS4. This program element must ensure
that controls are in place that would prevent or minimize water quality impacts.

The program for this element shall develop and implement strategies which include a combination of
structural and/or non-structural best management practices (BMPs) appropriate for the community.

The program for this element shall develop and implement a set of requirements to establish, protect
and maintain water quality buffer along all streams at new development and redevelopment projects.

The program for this element must use an ordinance or other regulatory mechanism to address
permanent runoff from new development and redevelopment projects that would reflect an MEP-level
of control and is consistent with and to the extent allowable by state and local law. Revisions to
ordinances or other regulatory mechanisms to accommodate permanent stormwater management must
be implemented within 48 months of the effective date of this permit.
S
The program for this element shall encompass or consider the following sub-elements as
differentiated below:
\
22



1” CAPTURE/LID (STORMWATER POST-DEVELOPMENT WATER
QUALITY REGULATIONS IN METRO)...80% TSS = PREVIOUS STD

LID basis is in MS4 Permit — but several other related considerations

* June-2008 — Mayor’s Green Ribbon Committee begins meetings

e June-2008 —MS4 permit reissuance application submitted to TDEC (proposed
no changes to post-development standard (80% TSS Removal or LID)

* Nov-2008 — BL2008-345 Introduced (Gl Masterplan)

* Feb-2009 — BL2008-345 Adopted

e June-2009 — Green Ribbon Committee Report Issued

 Dec-2009 —TDEC initiated work on our MS4 permit reissuance

[EPA/TDEC moved toward 1” capture standard that was later included in other

MS4 permits (Chattanooga, Ph 11)]

 May-2010 — FLOOD!

 Dec-2010 — BL2010-794 Adopted

e June-2011 — We started permit negotiations w/TDEC

e Jan-2012 — Metro MS4 Permit issued

 Feb-2016 — 1” Capture Criteria “drop-dead” Implementation Date

 Feb-2012 — Metro adopted Vol 5 (implemented LID criteria to help partners

prepare for impending Feb-16,1” capture criteria).

23



Water Services

LID Manual Training

Low Impact Development Video

Customers >

Community Education Atraining video was created 10

introduce the LID Manual
methodology and describe how 10
design a site in accordance with the
Manual. The video includes
examples using the LID Site Design
Tool. The video lasts approximately
one hour and twenty minutes and
the breakdown of the topics and
their start times is listed below. The
presentation is available for
download in case you have trouble

Developers
Stormwater Review
Water and Sewer

Low Impact Development

Resources Page

SlizalLr Lot s The LID (Low Impact Development) Manual is a site design approach that utilizes

Water Quality Buffers Green Infrastructure 1o meet a development site’s post development stormwater . e .
runoff water quality requirements. This approach satisfies the new MS4 Permit seeing the slides in the video.
Post Construction requirement to infiltrate, evapotranspire, or harvest and use the first inch of rain.

Development Guides

Procurement Info
Stormwater Maintenance
Pollution Prevention
Environmental Compliance
Clean Water Nashville

About Us

ks

e LID Manual » 2016 (full version)

Green Infrastructure Practices (GIP's)

GIP-01 Bioretention A

GIP-02 Urban Bioretention A
GIP-03 Permeable Pavement A
GIP-04 Infiltration A

GIP-05 Water Quality Swale A
GIP-06 Extended Detention Pond A
GIP-07 Downspout Disconnection A
GIP-08 Grass Channel A

GIP-09 Sheet Flow A

GIP-10 Reforestation A

= Stormwater L...

Jdd

Video time stamps & topics:

¢ 0:00:00 Qverview of Green
Infrastructure and the Runoff
Reduction Method

« (:28:52 Green Infrastructure
Design Steps and Green
Infrastructure Practices (GIPs)

* 0:45:54 LID 5ite Design Tool
and Simple Example

« 1:02:07 Adjusted Curve24
Number



LID Manual - Results 24%

Grading Permits Issued

30

180

- 160
L 140
- 120
- 100
- 80
- 60
- 40

- 20

Ised the LID Manual

m= nfill SFR
——LID
—380% TSS
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LID Manual - Results

LID sites infiltrated 30 M gallons > Traditional (80% TSS)

LID sites infiltrated 20 M > Predevelopment

Infiltration (gallons/yr)

80 /

70 /
60 /

Predevelopment LID Site 80% TSS Site

Millions

Predevelopment

LID Site

80% TSS Site

26




1” CAPTURE/LID (STORMWATER POST-DEVELOPMENT WATER
QUALITY REGULATIONS IN METRO)...80% TSS = PREVIOUS STD

LID basis is in MS4 Permit — but several other related considerations

June-2008 — Mayor’s Green Ribbon Committee begins meetings

June-2008 —MS4 permit reissuance application submitted to TDEC (proposed
no changes to post-development standard (80% TSS Removal or LID)
Nov-2008 — BL2008-345 Introduced (Gl Masterplan)

Feb-2009 — BL2008-345 Adopted

June-2009 — Green Ribbon Committee Report Issued

Dec-2009 —TDEC initiated work on our MS4 permit reissuance

[EPA/TDEC moved toward 1” capture standard that was later included in other
MS4 permits (Chattanooga, Ph 11)]

May-2010 — FLOQOD!
Dec-2010 — BL2010-794 Adopted
June-2011 — We started permit negotiations w/TDEC
Jan-2012 — Metro MS4 Permit issued

 Feb-2016 — 1” Capture Criteria “drop-dead” Implementation Date
Feb-2012 — Metro adopted Vol 5 (implemented LID criteria to help partners
prepare for impending Feb-16 ,1” capture criteria).

ﬁb-zom — Metro adopted 1” capture criteria (consider LID design first)
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1” CAPTURE/LID CRITERIA...

VOLUME 1
REGULATIONS

STORMWATER MANAGEMENT MANUAL

WATER SERVICES

METROPOLITAN GOVERNMENT OF
NASHVILLE AND DAVIDSON COUNTY
DEPARTMENT OF WATER AND SEWERAGE SERVICES
STORMWATER DIVISION
NASHVILLE, TENNESSEE

February 2016

28



LID Defined...

Low Impact Development (LID)
& Green Infrastructure are:

Conservation strategies

Design that works to mimic natural
hydrology

— Infiltrate

— Evapotranspire

— Capture

— Reuse

— Include bioretention, pervious
pavements, green roofs, cisterns,
infiltration trench




Why Green Infrastructure?

40% evapotranspiration

25% shallow :
infiltration

Natural Ground Cover

| 25% deep
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35% evapotranspiration

30%
runoff

38% evapotranspiration

21% shallow i
infiltration
21% deep
infiltration
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30% evapotranspiration

T i
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infiltration ; -
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Why Green Infrastructure?

Population Growth Impervious Acres
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Figure é: Altered Hydrograph in Response to Urbanization

(Schueler, 1987)




Figure 19: Urban Stream Channels with Progressively Greater IC
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Figure 26: Stream Temperature Increase in Response to IC in Maryland

Piedmont Streams (Galli, 1990)



100 N TEEEEEE , Biological Integrity of Puget Lowland Streams
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Figure 43: Trend Line Indicating Decline in
Benthic IBI as IC Increases in Northern VA

Figure 44: Relationship Between IC and B-IBI

Scores in Aquatic Insects in Streams of the

Streams (Fairfax County, 2001) Puget Sound Lowlands (Booth, 2000)
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Figure 45: IC and B-IBl at Stream Sites in the Figure 46: IC vs. Aquatic Insect Sensitivity -

Patapsco River Basin, MD EPT Scores in Delaware Sireams
(Dail efal., 1998) (Maxted and Shaver, 1997)
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Figure 48: Fish-1Bl vs. Watershed IC for Streams in the Patapsco River Basin, MD

(Dail efal., 1998)



Number and Diversity of
Aquatic Life

10 20 30

Percent Impervious Cover in Watershed

As the amount of impervious cover increases,
the number and diversity of aquatic species decreases.
Scott Millar-RIDEM '




Figure 1: Impervious Cover Model
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The National Academies of

SCIENCES * ENGINEERING * MEDICINE

Home AboutUs _ Organization _ Events & Activities _ Resources _

OFFICE OF NEWS AND PUBLIC INFORMATION

Back | Home
Media Contacts
News Release Archive NATIOMAL ACADEMY OF SCIENCES
Media Tipsheet NATIOMAL ACADEMY OF EMGIMEERING

IMSTITUTE OF MEDICINE

Multimedia MATIOMNAL RESEARCH COUMCIL
Presidents’ Corner F R O M T HE N AT I © N AL A CADEMIE S
Communications Awards Read Full Report

Additional Links

FAQ

Date: Oct. 15, 2008
Contacts: Jennifer Walsh, Media Relations Officer
Alison Burnette, Media Relations Assistant

Office of News and Public Information
202-334-2138; e-mail <news{@nas. edu=

FOR IMMEDIATE RELEASE

EPAS STORMWATER PROGRAM NEEDS A SIGNIFICANT OVERHALL
TOTMPROVE 113 EFFECTIVENESS AND THE QUALTTY OF URBAN STREAMS 47



STATE

DC

DE

EPA

MD

NY

PA

VA

WV

NEW DEVELOPMENT PERFORMANCE
STANDARD

Retain runoff volume on-site

Provide runoff reduction to have zero
effective impervious for RPE

Control 95% storm event on-site using RR fo
METF

Use ESD to the MEP to achieve runoff for
woods in good condition

Provide runoff reduction for a fraction of WQv
for 90% rain event

No increase in total runoff volume for all
events up to the two year storm

TP load from new development may not exceed
0.41 Ibs/ac/yr

Provide on-site runoff reduction

chesapeakestormwater.net

T —

RAIN DEPTH
CONTROLLED

1.2"

2.1"

14 -1.7°

i

08 -12"

2.8

1.0"

1.0"



2014 Stream Impairments

Attainment
— FFully Supporting
—— Mof Assessed

= Mot Supporting

e Miles
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1” CAPTURE/LID CRITERIA...

VOLUME 1
REGULATIONS

STORMWATER MANAGEMENT MANUAL

WATER SERVICES

METROPOLITAN GOVERNMENT OF
NASHVILLE AND DAVIDSON COUNTY
DEPARTMENT OF WATER AND SEWERAGE SERVICES
STORMWATER DIVISION
NASHVILLE, TENNESSEE

February 2016
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PHASE | VS Il MS4 PERMITS...

1972 — Clean Water Act (CWA) adopted — established National Discharge
Elimination System (NPDES) Permits for discharges to waters of the U.S.

1987 - CWA Amendments — established Ph | & Il MS4 NPDES Stormwater permits
1990 — Phase | MS4 Permitting for larger cities went into effect
2003 — Phase Il MS4 Permitting for smaller cities went into effect

CWA/NPDES permits have significant noncompliance ramifications (fines and/or
criminal charges)

“Major” Phase | Individual MS4 Permit — Big 4 Cities in TN are each issued permits
“Minor” Phase Il General MS4 Permit — 93 Cities/Counties/Facilities submit NOI and
are granted coverage under the (one) General Permit

Phase I:

* Individual permit reflective of specific city considerations

. More specific/detailed requirements than Phase Il permits
PerCWA, Ph | permits-are considered a “Major’ permit (review/approval by EPA

Réqmn V)
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PHASE | VS Il MS4 PERMITS...

Metro Stormwater staff have stayed in close communication with TDEC re Ph |l —
post-development implementation delay and draft permit reissuance re if, and if so,
how it was to impact our permit’s Feb-2016 — 1” capture permit
requirement/deadline:

. participated in various TNRRAT meetings

. 2/6/15 — call

. 3/15/15 — call

. 6/26/15 — call

. 11/15/15 — call

. 12/16/15 — meeting

. 1/21/16 — call

. 2/8/16 — emaill

. 2/9/16 — conference call w/TDEC re Ph |l matter (Bills 1892-1830)
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From: Robert Karesh [mailto:Robert.Karesh@tn.gov]
Sent: Monday, February 08, 2016 2:55 PM

To: Hunt, Michael (WS)

Cc: Erin O'Brien; Steven Turaski

Subject: RE: From Within an SCM

Hi Michael. Thanks for your email. As discussed, the proposed General Phase Il MS4 permit revisions do not
affect the requirements and timelines specified in Metro’s individual Phase | M54 permit. Metro is expected to
continue implementing/maintaining its entire stormwater management program, including the permanent
stormwater management provisions. Additionally, we consider your recently implemented permanent
stormwater program to be equivalent to that found in the proposed General permit. Therefore, you'll have the
choice to either keep your program as is, or transition to the language in the new General permit at the time of
your individual permit reissuance. | hope this helps and please let me know if you need more detail or want to
discuss. Thanks, Robby

Environment &

Robert Karesh | Statewade Stormwater Coordinator

Drvision of Water Resources

Wiliam R. Snodgrass Tenmessee Tower, 11% Floor

312 Rosa L. Parks Ave, Nashville, TN 37243

p.613-233-3402 | robert karesh@itn gov

Please tell us how you think we're doing by completing this survey: IDEC Customer Satisfaction Survey 46
















Why Is Volume Reduction Important?

= Why Volume

- Groundwater
recharge, maintain

baseflow, reduce
bank erosion

- Volume is surrogate
for pollution 70% infiltrated -

- Volume carries 0% A
pollutants

= Controls that

remove volume are Newway=82% T55 removal
umn also accounts for volume removal

Old way = 40% TSS removal




Permit Language
]

...built and maintained to infiltrate,
evapotranspire, harvest and/or
use... the stormwater runoff
generated at a site by the first inch
of every rainfall event preceded by
72 hours of no measurable
precipitation... no runoff

Section 4.2.5.2.1

5.
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72 hr IEDP Storms

C Soil with turf
demonstrates an
ability to capture
the first inch of
most storms and
give an overall Rv
of 0.20

He= frunc i) ramis i)

o¥s o5y o7

e

13 1% 175 2

Worm Raendall (nches)
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MWS Standard iz samvosi |

STORMWATE

= Capture values based on national data and
the Chesapeake Bay approach, modified by
local analysis, and simplified

* One single criteria: Rv < 0.20 is compliance

— If the site has an Rv = 0.20 then on average the
site captures the first inch of rainfall

— Structures are designed to capture the right
volume to bring about an Rv < 0.20

So — defining a site with an annual Rv of 0.20
is like saying we will capture one inch

ah




STORMWATER

A three-step
process to
mimic nature
and treat 1”

E E
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Routing Pollutants to Soil Media R

= Studies have shown that
with the exception of
runoff from highly polluted
urban hotspots
groundwater is not
contaminated and
pollutants are broken
down naturally or the SR, i) e
concentrations are T———— N e——

Fh.oaphorus Cycle sichin a typical Riorseeniion Call Publahed in Fevdon.

pollution problems. ™™™

Weiaa, &1 al, "“Contaminatson of Sol snd Groundwaser Due 1o
Bearmwater el iy sticn Prectices = 8 Lieramire Review",
Uirivwes sy o Mirse sola Proyg Ret. Mo $15, Jures 2008
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LID Manual - Background

History of Nashville’s
LID Manual
Green Ribbon Committee
Increase Utilization of LID
How????
FLOOD!!!

Started 11/10 & Released
8/12

Photos: The Terrnéssean




LID Manual - Background

New NPDES MS4 Permit
Requirements

Infiltrate, evapotranspire, or
capture & reuse first 1”

Currently 2 Compliance Paths

Trial period to test & identify
problems

Integrate into Metro Regulations
in 2/2016

15t in Tennessee to implement!!!

: ——JI 59




LID Manual - Results

Grading Permits Issued

30

&

00

180

- 160
- 140
- 120
- 100
- 80
- 60
- 40

- 20

Ised the LID Manual

m= nfill SFR
——LID
—380% TSS
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LID Manual - Results

LID sites infiltrated 30 M gallons > Traditional (80% TSS)

LID sites infiltrated 20 M > Predevelopment

Infiltration (gallons/yr)

80 /

70 /
60 /

Predevelopment LID Site 80% TSS Site

Millions

Predevelopment

LID Site

80% TSS Site
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LID Manual - Changes

Waiving the 1” Requirement

Can’t everyone have a cistern & a green roof?

Site Constraints

— Karst

— Soil conditions
— High water table
— Brownfields

— Hotspots

Review Committee
Downtown Limitations &&

62




LID Manual - Changes

KARST!!!HII

Underlying carbonate rock
Sinkholes, caves, springs
Challenges of Development

— Subsidence & collapse
— Increased runoff

— Highly variable subsurface

— Groundwater contamination

Davidson County: 609 sinkholes e - B
& 87 caves (www.

adforms.us/)

Scale

,—H

25 50
1 i

ORDOVICIAN
Limeatane, chert,

Limestone, lhnk
lhnln siltstone, = Limes
andstone and

t.:harl d tcnnir.o,s:ﬁut ne.
ahale, gan thbonn pandatone and

cllrlma

dotumtut
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LID Manual - Changes

Site Investigations

Preliminary
— Geologic maps, aerials, site
visit

Test Pits / Borings / Probes

— Soil type

— Depth to water table / bedrock
— Cavities

Infiltration Tests

Environmental Site
Assessments

—————— -

Search

Map Unit Legend

Symbol

RtC

StC

StD

TbC

TrC

w

Armour silt loam, 2 to 5
percent slopes

Armour silt loam, 5 to 15
percent slopes, severely
eroded

Arrington silt loam, 0 to 2
percent slopes,
occasionally flooded

Barfield-Rock outcrop
complex, 5 to 20 percent
slopes

Egam silty clay loam

Hampshire silt loam, 12 to
20 percent slopes

Mimosa silt loam, 2 to 12
percent slopes

Rock outcrop-Talbott
complex, 5 to 15 percent
slopes

Stiversville loam, 3 to 12
percent slopes

Stiversville loam, 12 to 25
percent slopes

Talbott silt loam, 2 to 10
percent slopes

Talbott-Rock sutcrop
complex, 5 to 15 percent
slopes

Water

Totals for Area of Interest

0.5

12.4%

0.3%
1.0%

0.8%

17.6%

0.2%

242.3 100.0%

fLegend

[R5 @5« |8
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LID WAIVER...

o

3 https://www.nashville.gov/Water-Services/Developers/Stormwater-Review/Stormwater-Management-Manual/Regulations.aspx @ ﬁ,’.ﬂ EI 4
skmarks @ Import bookmarks, .. [ Start (] Google (] Michael (] Traffic [ Weather (] $8¢ (] Sports (] Daily (] Metro (] Music (] home (1] Health [ Christian (] Vehicle »
= . S —
Who Needs A Grading Permit o Chapter 6 / Technical Guidelines and Criteria
Applications & Forms > » Chapter 7 /= Post-Construction Water Quality Policies & Procedures
Variance & Appeal B » Chapter 8 M Regulated Residential Infill
Information

Regulated Residential Infill

Water and Sewer 2

L 4

Low Impact Development

Water Quality Buffers

Post Construction

Development Guides

Procurement Info
Stormwater Maintenance >
Pollution Prevention

Environmental Compliance

Clean Water Nashville ™

Appendix A A Plan Submittal Information

Appendix B A Definitions & Acronyms

Appendix C A Stormwater Control Measure (SCM) Maintenance Document

Appendix D A Metropolitan Code of Laws §15.64.010 et. seq.: and Stormwater Management Ordinance No.78-840
Appendix E A Flood Plain Overlay District Ordinance No. 78-843 and Metropolitan Code of Laws 17.36.170 et, seg

Appendix F A~ Stormwater Management Committee Internal Operating Rules & Procedures and Application for Variance or
Appeal

Appendix G A Memorandum of Understanding

AppendixH M Regulated Residential Infill Guidance

If a project has sufficient site limitations that preclude it from meeting the Low Impact Development requirement, they will need to
submit a Low Impact Development Waiver Application A to:

e
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LID WAIVER...

‘ WATER SERVICES

STORMWATER
Owner | Applicant Engineer [ Architect
Mame:
Email:
Phone number:
Signature:
i Project Information
Project Mame [if known):
Addiress:
Map & Parcel: Sire [acres):___ Site Weighted Aunoff Coafficent (Rv),____
Project Scope:
| Walver Justification (cannot be based solely upan economic hardship)
O Groundwater pollution potential [hatspots)
O Soil contamination [Brownfiekds)
O Karst geclogy [ sinkholes
O vimited infitrative capacity {shallow soils, low permeability soils, high water table)
O Other (attach additional pages if needed)

Please provide justification that the project cannot use a cistern or construct a green roof:

| Supporting Documentation

The application must contain adequate documentation to support the reguest for wadver. This can include, but is not
limited to site plans, geotechnical reports, ermvironmental site assessments, and engineering analysis.

Please note = the results of the walver assessrment apply only to this project and are not transferable.
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LID Manual - Changes

Current incentives
Stormwater User Fee Reduction

Bonus Runoff Reduction Credit for
Green Roofs & Bioretention

— Green Roof Rebate in CSS!!!

Reduce stormwater detention
guantity

Plan Review Fee Waiver

& Reduced Stormwater
Requirements for Infill

67




LID Manual - Changes

Infill incentive (0.2
to 0.4 Rv)

Existing
infrastructure

Reduce sprawl

Only applies to
previously
developed sites

Expanded to New
Redevelopment
Incentive

| 68




LID Manual - Schedule

Important Dates

Regulations Released:
12/8/15

Become Effective: 2/1/16
Plans Sufficient by: 3/31/16

Plans Pass Technical Review
by: 7/31/16

6 months to Pre-con & 6
months from Pre-con to start




LID Manual - Changes

As-builts

Water Quality Buffers
Site Design Spreadsheet
e-submittal: CAD Drawing

Video of Public SW
| o Infrastructure

GIP Specifications
Choker stone layer

Wy COR Pm J

As-Built Drainage Areas to Bioretention Pe rVi O u S p ave m e nt C DA

Color Description Acreage N
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Project Hame

Parcel dentification %

Combined Zewer Overlay?

Pre-Development Imperrions Area [acres]

Pre-Development Rr =

Target Runoff Reduction Requiremen

0z

Capture Depth=

inch

Cistern Capture:

% Tatal

| Yol captared

Percent Yolume Reduction-Based Calculations
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Sas Sactinn T.2.1in Hetrn SWHH Palums 1

.
5.

Instructions

1. Input cells are in

7. Bdjust until you reach B0% redy

|saries . Their respective trestment volumes are o

. Input the subarea drainage area in cofumn L.
. Input trestment cradit code| Column W) for the first tier of trestments
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Project Hame

i

Parcel Identification &

£

HETRO nmnrm.:l

Curve Mumber Instructions

1.

Enter the composite pre-devslopment curve number (CN]. to the left, for the watershed.
2. The tool sutomatically assizns curve numbers for each subares based on MWS policy matching the hnd wses of Steps 1 and 1z to curee numbers {se2 column G).
3. Curee numbers are shown for both Step 1 and 5tep 1a in columns AD and AP 2= well 25 the composite curve number for the site in ine 32 of those columns.
4. The ratic of the Tv provided/Tv required for ssch GIP |as 2 %) is entered in column AX {2z, i only reguired Tw is provided then this should be 100%].
=

Raturs | Reinfal . Select the rainfall in Cell AT19 based on return pericds shown in table to left.
1 E. Adjusted curve nombers for each subares are shown in the toble below in column BB, o well as the composite adjusted curve number in Cell BB39, for the

234 rainfall selacted. I this walue is mregter than the composite Pre-Development CN then Cell BB will stote " Detention Raguired”

4.50 7. These are the curve numbers to be wsed in flood control desizn calculstions. Esch watershed must be calculated independently. If there sre multiple wetersheds
oy 523 for the project, then the composite pre-development curve nomber and composite adjusted curve number showld be compared for sach wetershed to determine if
25-yr &A% dete=ntion is reguined.

Si-yr L] B. I there are GIPs in seres, wse the 2nd table to clculets the sdditional reduction in CHL
100-vr 7.5
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CHANGES...

Word Doc...




LOOKING FORWARD...

¥ Start evaluating new revisions and any
needed tweaks

¥ Follow State and National Stormwater
considerations that create a need for us to
modify our MS4 permit

¥ State Ph Il permit (final draft due out soon)
State Bills?

EPA Ph Il “public notice” rule, etc.

Our MS4 permit reissuance process starts

4 2/1/17

El Begin working on next reg revision

N & K
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