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NDPES MS4 Phase 2's General
Permit History

2003

1st Permit: Establishing Stormwater
Quality Program

2010

2nd Permit: Implementation of post-
construction requirements were
postponed
Difficult to implement requirements.

2016

3rd Permit: Post-construction
requirements were appealed by home
builders association and
environmental groups
Maximum Extent Practicable was
contested.

2018

The settlement defined Maximum
Extent Practicable (MEP) for TN
and required rulemaking for post-
construction

2022

4th Permit: Rulemaking was
completed. Permit was issued.
Petition for rule revision.
Current post construction standards
were issued in the permit on 8/2022.

2024

Rules revised. Permit Modified. Permit
Issued.
4th Permit Modified: Effective April 1,
2024 modifications to roof runoff
exemption. Roof runoff must be
included in the water quality
treatment volume to be treated
onsite.
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Water Quality
Treatment
Volume (WQTV)

 a portion of the runoff
generated from impervious
surfaces at a new
development or
redevelopment project by
the design storm

 It is a calculated volume
specific to rainfall in that
location



Statewide Design
Storm Defined
 1-year, 24-hr

 NOAA Atlas 14 Precipitation
Frequency Data Server

o Site specific intensities and
depths are available from
NOAA

 https://hdsc.nws.noaa.gov/hdsc/pfd
s/pfds_map_cont.html?bkmrk=tn

 The permit specifies how much
runoff from the storm event to be
treated not the amount of direct
rainfall to be treated



Runoff Volume

PRECIPTATION 1 INCH

RUNOFF VOLUME ≠ 1 INCH X DRAINAGE AREA
When 1-inch falls how much runoff volume is generated,
that is what needs to be treated

WQTV

Flow Rate sizes the conveyances to the
Stormwater Control Measure, so that

required volume to be treated doesn’t
bypass the system

Pipe
Ditch



Infiltration, Evaporation, Transpiration,
Reuse (Row 1)

Some Examples:
• Rain Gardens
• Bioretention with no

underdrain
• Constructed wetlands
• Infiltration trench
• Unlined control measures



Biologically active filtration with
an underdrain (Row 2)



sand or gravel filtration, settling
ponds, extended detention ponds,
and wet ponds (Row 3)

Traditional Dry Detention doesn’t fall into this row.

Iowa Storm
Water
Management
Manual
iswmm_chapter
09-10.pdf
(iowadnr.gov)



hydrodynamic separation, baffle
box settling, other flow-through
manufactured treatment devices
(MTDs), and treatment trains using
MTDs (Row 4)

Contech CDS
Hydrodynamic
Seperator, cds-
bro.pdf
(conteches.com)

NJDEP BMP Manual Chapter
4, NJDEP| Stormwater | NJ
Stormwater Best
Management Practices
Manual NJ Stormwater Best
Management Practices
Manual



Treatment Trains

 Multiple measures in sequence that are different treatment types. Must
equal 80% TSS removal.

HDS at 50% TSS
Removal rate
(via TAPE/NJDEP)

Traditional dry detention basin at
60% TSS Removal rate

= 80% TSS removal

Treatment Train Math: 50+60-(50*60)/100= 80%



Other Parts of the Post-
Construction Rule IncentivesIncentives

Riparian
Buffers

Riparian
Buffers

Inspection and
Maintenance
Inspection and
Maintenance

SCM Inventory and TrackingSCM Inventory and Tracking

 Incentives: Volume reduction for redevelopment,
vertical density, and others submitted and approved
by TDEC.

 Permanent Buffers
 Exceptional TN Waters (ETW) and waters

with unavailable parameters for habitat and
siltation require an average buffer of 60 ft.

 Waters with available parameters for habitat or
siltation are required to have an average of 30
ft.

 Inspection and Maintenance:
 Inspect SCMs every 5 years
 provide full treatment capacity within 72 hours

following the end of the preceding rain event.
 Legally binding maintenance agreement
 Documentation of inspections and maintenance

 SCM Inventory and Tracking
 A system to track public and private SCMs
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NPDES Municipal Separate Storm Sewer System
(MS4) Program (tn.gov)

b9f40d_1eb28d61fc29457dae2e880c1a09feb8.pdf (tnstormwater.org)

Consultants

TNSA Members
Including:
Manufacturers
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Lesson Learned #1
Appreciating SCM Functionality and
Relative Efficiency



Implementing the WQTv Table

 Generally defined by their pollutant
removal processes

 Allows for permit flexibility

 Many non-proprietary fit into multiple
categories

 Proprietary Practices may fit into more
than last category

 Hydrodynamic separation (HDS) and
similar must treat flow associated
with full design storm and have
performance verified by industry
standard protocols

o TAPE/NJDEP*

o Max 50% TSS



One Practice, Many Hats
Example– Bioretention

Treatment of the first 1.0”of runoff

Treatment of the first 1.25” of runoff

Treatment of the first 2.5” of runoff (or 75%)

Differentiation between systems:
First 1.0”= Fully infiltrates WQTv; no underdrain
First 1.25”= Min. 12” Internal Water Storage (IWS)
First 2.5”= Underdrain; no IWS



Example- Proprietary SCMs
Response: To provide equivalency of
various treatment processes, the WQTV
is graduated…The table classifies all
SCMs by the type of treatment process
on which they rely, since the vast
majority of SCMs can be classified in
this way. TDEC- Rulemaking Hearing;
Response to Comments (2/16/22)

 Water Quality Units (WQU), aka,
Hydrodynamic Separators (HDS),
historically used for primary treatment

 HDS now only allowed in Row 4 as part of
treatment train; not stand-alone

 More advanced high-rate media filters
(Row 3) and high-rate biofiltration (Row 2
or 3) allowed

https://publications.tnsosfiles.com/rules_filings/02-16-22.pdf



Lesson Learned #2
Proper Calculation of the Required Design
Storm Volume



3 main components of the design
process for water quality:

1. Water quality design storm (1-
yr 24-hr, NOAA Atlas 14)

2. Water quality treatment
volume (runoff generated from
a portion of the design storm
for impervious surfaces)

3. SCM selected and designed to
achieve treatment efficiency of
80% TSS removal from WQTV

Example Water Quality Design ProcessExample Water Quality Design Process



Design Storm: 1-year, 24-hour
NOAA Atlas 14

Water Quality Design StormWater Quality Design Storm



Precipitation depth:
 Duration = 24-hr
 Recurrence interval = 1-yr

 Use 2.86” as design storm
depth to create hydrograph

Water Quality Design StormWater Quality Design Storm



Water Quality Treatment Volume (WQTV)

 Runoff generated from impervious surfaces (CN=98),
based on a portion of the WQTV.

 S = (1000/98) – 10 = 0.2 in
 For Row 3 SCMs (Nashville), first 75% of design

storm depth, P = 2.86 in * 0.75 = 2.15”< 2.50 in
 For an example 1-acre site:

 P (rainfall) = 2.15”
 Q (runoff) = (2.15 – 0.2S)2 / (2.15 + 0.8S) = 1.93”
 WQTV = Area*runoff depth = 7,006 cf



Lesson Learned #3
Conversion of Water Quality Volume to Flow
Rate



Example water quality design process

Proprietary membrane filter:
HC Kraken® Filter
80% TSS certified by industry-
wide standard (NJDEP)



Converting WQTV to a flow rate

Nashville



Water Quality Treatment Volume (WQTV)

 Runoff generated from impervious surfaces (CN=98),
based on a portion of the WQTV.

 S = (1000/98) – 10 = 0.2 in
 For Row 3 SCMs (Nashville), first 75% of design

storm depth, P = 2.86 in * 0.75 = 2.15”< 2.50 in
 For an example 1-acre site:

 P (rainfall) = 2.15”
 Q (runoff) = (2.15 – 0.2S)2 / (2.15 + 0.8S) = 1.93”
 WQTV = Area*runoff depth = 7,006 cf



Converting WQTV to a flow rate

Peak Runoff = 2.90 cfs
Target precipitation depth = 2.15”

* Note: the first 75% of the design
storm occurs after the peak flow.
Therefore, the SCM must be
designed to treat the max peak flow
rate to prevent premature bypassing.
Affects SCMs in Rows 3 & 4.

0.45 cfs



Selecting the SCM size

HC Kraken ® Filter:

Drainage Area = 1 ac

MTFR = 2.90 cfs

Cartridge height = 30 in

Cartridge count by MTFR:

2.90 cfs / 0.038 cfs/cart = 77 cartridges

Cartridge count by Area:

1 ac / 0.032 ac/cart = 32 cartridges



Lesson Learned #4
Maintenance Matters



Maintenance is necessary!
 Maintenance is important for ALL

SCMs and their continued
performance
 Routine maintenance to meet “full

treatment capacity within 72 hours”
requirement

 Mechanism for maintenance in
perpetuity required

 Recommend setting up maintenance
and inspection plans

 Regular inspection plans inform
maintenance regimes

 Proprietary SCMs are required to
provide maintenance guides
 Part of NJDEP certification process
 Also provided on company websites!





Questions?

Thank you!

Jacob Dorman
757.374.4321
jacob.dorman@conteches.com

www.conteches.com

Hannah Riether, PE
hannah.riether@tn.gov

TN Stormwater Program


