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Attention: Vojin Janjiċ
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Nashville TN 37243

Re: Comments on Tennessee draft rules 0400-40-05-.15 and 0400-40-10-.04

Dear Sir,

This letter provides comments from Wood Environmental & Infrastructure Solutions, Inc., (Wood) regarding the language
contained in the “Permanent Stormwater Standards” sections of draft rules Chapter 0400-40-05-.15 and Chapter 0400-40-10-
.04 recently placed on public comment and provides suggestions for their revision. The suggestions are intended to retain
the intent of the draft rule but also allow for flexibility and efficiency in compliance achievement.

Part (2)(c) of the draft rule states in part: “SCMs must be designed, at a minimum, to achieve an overall treatment efficiency of
80% TSS removal from the WQTV. The quantity of the WQTV depends on the type of treatment provided, as established in the
following table:”

The table below then is given in part (2)(c) as specific requirements.  Wood added the row numbers on the left of the table for
purposes of these comments. Our comments follow the table.

Comment #1 – Mistaken Language
It is assumed that the intent of the table and its various flow depths (leaving off row 4 pertaining to a maximum flowrate) is
for each numbered row to attain equivalent total pollution capture.  Thus, if one assumes row 1 can attain effectively 100%
capture/treatment of the first 1 inch. Then rows 2 and 3 provide equivalent volume and treatment.  So, row 2 at 1.25 inch
capture provides an 80% average pollutant removal rate and, thus, 80% * 1.25” = 100% * 1.00”.   They are equivalent.   Row 3
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SCM treatment types have a typical average pollutant capture/treatment rate of 40%± and thus 40% * 2.5” = 100% * 1.00”, so
these are also equivalent in terms of total pollution removal.

While this concept conveyed in the table is mathematically accurate, it is incorrect when applied under the required treatment
standard.  As stated previously, the draft rule requires SCMs “designed, at a minimum, to achieve an overall treatment
efficiency of 80% TSS removal from the WQTV”.  However, the individual rows in the table do not obtain 80% TSS removal
from each WQTV stated.  Rather, they attain an equivalent volume of pollutant removal.  Only the ability to efficiently remove
pollutants changes with the SCM treatment types in each row.  Thus, the amount of runoff treated increases to attain an
equivalent volume, but the efficiency of each level of SCM treatment type goes down with each WQTV increase.  As a result,
the rows do not equivalently “achieve an overall an overall treatment efficiency of 80% TSS removal from the WQTV.”
See comment #2 for a resolution to this issue.

Comment #2 – Confusion of the Standard and Pollutant of Concern
The draft rule is clear that 80% TSS removal efficiency is the goal of design. However, within the table, volume is the goal
apart from a pollutant.  When questioned during the July 15, 2019 public comment/questioning session, replies from TDEC
staff as to what, exactly, is the standard were inconsistent (i.e., the standard is MEP, the standard is 80% TSS removal, the
standard is the WQTV).   Is it 80% TSS?  Is it volume removal?  Is it an array of targeted pollutants state-wide?  Is it site or
watershed specific pollutants?  As stated above there may be a challengeable bit of a logic disconnect between the 80% TSS
overall treatment efficiency and capture volumes established in the table.

The derivation of the original stormwater criteria and the many variations that have occurred over the comprise a
complicated and, often, little-understood area of stormwater management. There are hundreds of specific pollutants in
stormwater that: can change from particulate to dissolved and back again; that flow at different rates at different times (and
none at all most of the time); and, that have various standards and impacts on the environment.

As such, a significant degree of simplification is necessary to enable a site designer to provide a reasonable level of water
quality protection in a cost-effective way, both in design and construction.  And, if there is some specific pollutant of strong
concern it can be handled outside of the standard stormwater NPDES program through TMDLs and the like, or outside of a
general post-construction standard such as a permittee jurisdiction-wide requirement for 80% TSS removal.  In the past, the
most common simplification was to use TSS as the named pollutant “surrogate” as a representative of all pollutants. The
reason is it can be measured accurately, most other particulate pollutants vary with TSS in a fairly predictable way, and it is
understandable. There are significant exceptions to this idea, most notably nutrients and site-specific priority pollutants.
However, the use of flow rate or volume may not be able to be used as a regulatory target – at least until recent court
challenges are clarified.  As the court asked rhetorically in Virginia Department of Transportation vs. United States EPA: “Does
the Clean Water Act authorize the EPA to regulate the level of a pollutant in Accotink Creek by establishing a TMDL for the flow
of a nonpollutant into the creek?” The answer was no.  Sediment is a pollutant and stormwater is not.  EPA does not have the
authority to regulate stormwater flow or volume, only pollutants.

Thus, there has always been some question in making the standard a treatment volume, as is done by the part (2)(c) table,
without directly associating it with an actual pollutant.  In most places, the treatment volumes (termed the WQTV in the draft
rule language) specified are tied to a pollutant removal standard and the water volume is used to measure the pollutant
removed.  This is a fine but important point.

The table in part (2)(c) does not have a clear connection with pollution even though the 80% TSS requirement occurs above
the table.  It is recommended the table be changed or eliminated, and that the actual underlying science behind the table in
the removal of an actual pollutant be referenced instead.  Initially, to resolve both comments 1 and 2, part (2) of the draft rule
could be changed to state: “SCMs must be designed, at a minimum, to achieve an equivalent overall treatment efficiency of
80% TSS removal from the first 1.25 inches of the design storm,” with reference to increasing WQTVs per the table.  However,
the gradual increasing of WQTV still incurs a larger issue, described in comment #3.

Comment #3 – Unnecessary Limitation on SCM Types and Configurations
The use of a table with prescribed, increasing treatment volumes creates confusion when a designer is attempting to use the
flexible advantages of green infrastructure in stormwater management. This is true in two ways.

1. By definition, the table in part (2)(c) (with the exception of row 4 for manufactured treatment devices) eliminates a
large number of SCMs that, while not able to manage water quality from an entire project design alone, contribute
significant ability to reduce pollutants when used in combination with other SCMs in a “treatment train” approach.
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There are significant advantages of a “treatment train” approach for capture and treatment of pollutants which
incorporates very effective SCMs, just not those indicated in the table. This treatment train approach is considered
superior to other approaches in that it:

 captures pollutants closer to the source;
 provides a diversity of treatment processes and practices to treat a broader array of pollutants;
 employs more natural and low-maintenance features; and,
 can be more cost effective than traditional water quality designs for a variety of sites.

2. The table does not seem to support a combined SCM approach which includes green infrastructure.  For example, a
typical treatment train might involve sheet flow across grassy areas, collection in a grass channel, conveyance to an
offline bioretention system, with bypass flow entering a flood control structure.  Would the grass channel need to be
designed for 2.5 inches of rainfall, while the bioretention system is designed for 1 inch of rainfall?  This is a confusing
design from several standpoints.

A 2.5 inch rainfall will likely result in a deeper (and not necessarily wider) channel to carry greater capacity, thus
rendering it too large and its flow too deep to be significantly effective for pollutant removal.  This is generally true
for row 3 SCM treatment types with surface filtration, unless TDEC predicates a specific design specification which
maximizes contact between runoff and filtration surfaces.  However, specifications to maximize filtration for 2.5
inches of rainfall will further constrain SCM selection and design.

The bioretention system design must be able either accept the larger volume of water or parse the 1 inch rainfall
volume from the larger 2.5 inch volume of the grass channel and send it to a bypass structure.  The result is reduced
efficiency, in both pollutant removal and stormwater conveyance design.

The disconnection of impervious surface to a grassy area as sheet flow is a proven approach to allow pollutant
filtration and, under the right circumstances, volume infiltration.  However, such non-structural approaches are not
recognized in the draft rule’s table.

In the draft rule, there appears to be no guidance nor reasonable way to make appropriate assumptions to employ such
combined treatment or to use the myriad of approaches that are effective in combination with others but cannot alone meet
the standard.  In Wood’s discussions with a variety of permittee staff in Tennessee, the language of the draft rule is
interpreted as a declaration that a vast number of natural, attractive, and effective-in-aggregate approaches are now off
limits.  This is a backward step in natural green treatment of stormwater runoff.

Comment #4 – Unnecessary Limitation on Equivalent Approaches
Finally, the “instantaneous water volume capture” approach implied by the table is at odds with how nature itself works.
Nature rarely captures the “first” anything except if there are shallow depressions or large dry ponds. The goal, as mentioned
above, must not be capture of a particular volume. It must be removal of pollution at a certain level – in this case equivalent
to an 80% TSS removal. The permit is about acceptable pollution removal not instantaneous volume capture.

The approach taken by Nashville and several other permittees recognizes the balance needed in pollutant removal from
paved areas and the extraordinary benefit of preserving green spaces and of the non-compacted soil’s ability to capture,
treat, and process rainwater back into the ground where it does the most good.  The vast majority of storms, on an annual
basis, are small and easily handled by the green spaces within a development if they are wisely laid out and simply preserved.
As Barrett Kays, a leading professor in soil science in NC State observed in a personal conversation with Wood Vice President
Andrew Reese PE, the natural soils, when restored to their pre-urban-modification state can absorb several inches of rainfall
and can handle runoff from paved areas for the array of smaller storms.

Thus, the approach employed by Nashville and others provides an equivalent instantaneous capture where required but
stresses the great value of green spaces both for their rainfall absorbing capabilities and also for their co-benefits in making
sites attractive and functional.

Overarching Recommendation
To address the concerns described in the above comments, it is recommended that the design standard expressed in the
draft rule be revised to: (1) correct the language inconsistency; (2) be connected to pollution removal; (3) be clarified and
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expanded to allow for easy use of multiple approaches in series; and, (4) provide a way for permittees to recognize the value
of green spaces and approaches (actual Green Infrastructure) in permit compliance.

Wood appreciates TDEC’s consideration of these comments.  For questions regarding these comments, please call or email
Andrew Reese or Mary Halley. Our contact information is provided below.

Sincerely,
Wood Environmental and Infrastructure Solutions, Inc.

__________________________________________ __________________________________
Andrew J. Reese PE, LEED-AP Mary Halley
Vice President Associate Water Resources Consultant
andrew.reese@woodplc.com mary.halley@woodplc.com
(615) 333-0630 (865) 671-6774


