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Perfor mance and Technology-based Approachesto Water Quality Assessment

The Virginia Stormwater Management Regulations (SWMR) now reference both a performance-
based and a technology-based criterion for water quality assessment. The performance-based
criteria, based on the Smple Method (Refer to Chapter 510 of the Stormwater Management
Handbook), has been in use for the purposes of pollutant caculations and BMP implementation as
required by the Chesagpeake Bay Preservation Act (CBPA). The technology-based method, based
on the smplistic gpproach of implementing what is consdered to be the most appropriate Best
Management Practice (BMP), or technology, for the specific development conditions, has been in
use as basic compliance with the SWMR. The 1998 amendments to the SWMR have enhanced the
technology approach so as to provide detailed specifications and design features necessary to
promote BMPs which are more easly maintainable and more functiond in the long-term. The result is
a dua water quality aiterion which dlows for innovation in complying with the CBPA and the
SWMR.

The performance-based approach is a smplistic method for associating pollutant loads with the
percentage of impervious cover, based on a given pollutant loading concentration. The method
assumes the amount of runoff, and the corresponding pollutant loads, are directly proportiond to the
degree of impervious cover. BMPs with given pollutant remova efficiencies are gpplied to the Ste to
reduce post-development loads to pre-development levels associated with an average land cover
condition, or default. (The reader is encouraged to refer to Chapter 5-10 of the SWM Handbook
for additiond discussion of the criteria)

Impervious Cover vs. Pollutant Load

(Performance-based analysis: C=0.26 mg/L, Avg. land cover =
16%)
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The technology-based approach is an option whereby the designer, based on the characteristics of
the Ste (drainage area Size, total impervious cover, engineering congdraints, etc.), seects a BMP
which is the most technologicaly appropriate solution to reduce post-development pollutant 1oad.
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The detailed BMP standards and specifications referenced in the Virginia SWM Handbook are
required dements necessary to achieve the referenced target pollutant remova efficiency. The intent
is to shift the focus of BMP sdection and design from debates over afew percentage points worth
of pollutant remova efficiency to a new focus on the gpplication of the most gppropriate trestment
technology for the Site.

This gpproach assumes that the designer will gpply sound engineering principles and specifications to
the gte desgn will do everything practicable to reduce the pollutant loads through Ste design
enhancements and configuration. The technology-based criteriais most applicable in situations where
the percentage of impervious cover is high such that multiple BMPs in series would be necessary to
achieve the totd pollutant load reduction required by the performance-based criteria. Inherent in the
technology-based approach is the recognition that the gpplication of BMPs in series will often yield
little additiona pollutant remova benefits (due to redundant remova pathways which target the same
pollutants) versus a properly designed and maintained primary BMP with design enhancements, such
as pretreatment of the runoff, and aminimization of |oads generated on the Site.

Technology -based Approach

Range of _
Impervious Cover  Appropriate BMP Technology

Vegetated Filter Strip

16-21% IOC—— >|. Grassed Swale

Constructed Wetlands

22-37% |]|:||:> * Extended Detention

Retention Basin |

« Bioretention Practices
38-66% o « ED-Enhanced

:> * Retention Basin Il
Infiltration

* Sand Filter
67-100% 'O——>| - infitration (2wQV)

Retention Basin IlI

There are some limitations to the goplication of the technology-based approach. This method may
not provide the most appropriate water quality assessment in Situations such as the following:

= Multiple drainage areas on asite (not individualy treated by the technology approach);

= When multiple BMPs are employed to obtain compliance with a Regiond (watershed-
wide) Stormwater Analyses,
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= Steswhichinclude buffer equivaency caculaions, redevelopment, subdivided parcels,
etc.

In such instances, the performance-based approach should be employed.

The god of providing two technicd criterion for water quality assessment is to encourage locdities to
dlow reasonable adjusments to BMP efficiencies in order to provide some latitude for a well-
thought out BMP plan. An unintended result is that some designers may examine the results of each
method and then select the one which is least redtrictive for the development being andyzed. While
the two methods will generdly provide smilar overdl results and likewise a Smilar degree of water-
quality protection, there may be cases where the results of such a comparison will favor one method
over the other. In generd, the performance-based method arrives at the result through an andlyticd,
pollutant load and remova efficiency caculaion process, and the technology-based method arrives
a the result through a detailed set of specifications for Best Management Practices suited for the
specific physicd characterigtics of the Site.

The following example problem provides comparitive insght as to the proper interaction and
application of the two methods.

» Situation: A 3-Acrenew
development site will be
developing from the 16%

aver age land cover condition
(assumed) to a 60% impervious
cover condition. Only 80%
(approximately) of the total site
area can be easily captured
within the proposed BMP

c system.
* Goal: Comparethe
APPROX 20% OF SITE —_—
UNCAPTURED BY BMP Effectiveness of Performance

vs. Technology-based approach
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Performance Based Approach
(Pollutant loading calculations)

Under the performance based approach, we caculate the pre and post-devel opment loads based on
the assumed pre-devel opment impervious cover equd to the average land cover (in this case 16%),
and the actua post-development impervious cover.

The calculated required BMP removd efficiency is gpproximately 67% .

Technology based approach

*From the technology chart, for
Ranae of a 60% impervioussite, we
Impe?rvious Cover  Appropriate BMP Technology WOUId %Iect from BM PS in the

Technology-based Approach

162006 || ppeed ersuip 3rd category (50% efficient) -

+ Constucted Wetands Bior etention basin through
22-3% nu:> «  Extended Detention

* Retention Basin | I nfl Itr a.tl On .
I T *In this Example - we select

Retention Basin Il

-t infiltration (1* WQV) or a
sra0ws "= | L et similar BMP based on given site

Infiltration (2WQV)

+ Retention Basin Il constr al nts.

BMP Design

Through the performance-based approach, we would be required to indal either asingle BMP or
aseries of BMPsto achieve anet 67% removal rate.

Through the Technology- based approach, we sdect an infiltration measure for the primary BMP.
As this BMP is gpproximately 50% efficient, and is tregting approximately 80% of the Ste area,
we have a net 40% pollutant remova. Guidance in this matter states that we should provide a
secondary BMP of some kind to treet the portion of the site which is not captured by the primary
BMP, s0 it does not run off unchecked.
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Question: How do we rectify this apparent discrepancy between the performance-based approach
and the technol ogy- based approach (67% removal required vs. 40% removal affected) ?

Answer: Sound technica specifications. The BMP standards and specifications for an infiltration
BMP (an infiltration BMP is mentioned here in keeping with the above example, however, the same
can be applied to any number of different BMPs) require that pretreatment measures, a landscape
plan for the ste and BMP buffer areas, and possibly a second BMP treating the remaining 20% be
provided. The gpplication of al these design festures and enhancements will typically generate aBMP
plan sufficient to meet the performance-based requirements.

Pretreatment: Pretrestment is anecessary facet
of most BMP plans. It helpsto ensure long-term
functiondity of a BMP, assds in lowering

T, -
maintenance costs, and generaly increases their [@m
effectiveness in removing pollutants. In this case

l l

:mm TRATION AREA

we provide a sediment forebay/marsh area near
the discharge point, coupled with a meandered
trapezoida grassed swade with check dams.
Under the technology-based approach, such
pretrestment measures are required outright. 1
Under the performance-based approach, a
credit for additional pollutant remova for the
grassed swale and forebay/ marsh is provided. —

PRETREATMENT
AREA

Landscaping: A landscape plan is an integrd
component of a BMP Plan. Not only does
landscape assist with aesthetic concerns, a
properly desgned and maintained landscape plan . bTITD
can increase pollutant remova efficiency. In this W o
example we have provided some vegetation in = -
mulched landscegpe beds in the BMP
pretrestment area, which will aso provide some
limited bicfiltration cagpacity. We have dso
provided mulched landscape beds behind the S
proposed dructure to filter the runoff, and
remove larger particulate matter prior to entry
into

i
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the basin. Whereas such a landscape plan is again, required outright under the Technology-based
gpproach, the designer could claim additiond pollutant remova benefits in the form of a limited filter
rip, or biofiltration under the performance approach.

Additiona Trestment: As Stated previoudy,
aress not captured by the primay BMP
should not go untreated. A secondary BMP -
in the form of additiond landscaping and a Lot D
grassed swale with check dam has been
provided in the smdler drainage area. While
such additiond trestment is required outright
by the Technology approach, the designer
could clam credit for additiond trestment
affected through this BMP.

Summary

The technology-based approach is a smpler approach to traditiond BMP sdection, but is
accompanied by stringent standards to promote high quality Best Management Practices.

The technology-based approach requires that adequate technology be placed on the site to
provide alevd of treetment consstent with the dendity of the development.

The intention of the technology based standard is to implement sound ste and BMP designs
based on the most gppropriate technology.

The loca program administrator can require pretreatment and landscaping ether through the
multiple BMP requirements necessary to accomplish the required load reductions, or through the
technol ogy-based approach as a technical component of an efficient BMP design.

The performance-based removad efficiencies for water quality BMPs can be margindly adjusted
for very good desgns which incorporate pollutant removal enhancement festures such as
sediment forebays, baffle sysems to prevent short-circuiting, additiond extended detention
features, aguatic benches, micropools, eic. Likewise, the technology-based approach
implements a BMP as a garting point with smilar enhancement features required in order to
provide the target remova efficiency.
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