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NUMERICAL EFFLUENT LIMITS
—WHAT IS COMING AND CAN
WE MEET THEM?

The Push for Numeric Effluent
Limits

State of Washington Bill requiring Ecology to
implement limits for construction and
industrial permits

EPAs Effluent Guidelines

State of California Blue Ribbon Panel
Findings on the Technical Feasibility of
Numerical Effluent Limits for MS4, Industrial
and Construction Permits

Lawsuits (many)
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Washington State

RCW 90.48.555(7)(b), the Washington State Water
Pollution Control Act, requires the Department of
Ecology to report to the legislature how numeric
effluent limitations for industrial stormwater
discharges will be implemented by May 1, 2009

Work Group is working with Ecology to make
recommendations on numeric limits

Focus on 303D listed water bodies? Include sites
where pollutants on list would be expected?

EPAs Effluent Guidelines

Immediately stabilize if area will not be active for14-
day period

Control flows for hydromodification impacts

Minimize soil compaction and decompaction of soils
and incorporate organic matter to restore infiltrative
capacity.

Control discharges from silt fences using a vegetated
filter strip or vegetated buffer at least six feet in width

Sed Basins- 1000 cf/acre additional storage, 4 to 1
length to width, skimmer outlet, and outflow in level
spreader or irrigation



http://www.ecy.wa.gov/programs/wq/stormwater/industrial/workgroupdocs/meetingnotes121208.pdf
http://www.ecy.wa.gov/programs/wq/stormwater/industrial/workgroupdocs/meetingnotes121208.pdf
http://www.epa.gov/guide/construction/
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EPAs Effluent Guidelines
Numeric Limit

For construction activity located at a site with 10 percent or greater

by mass of soils less than 2 microns in diameter (down to the
graded and excavated level of the site), and that has an annual

rainfall erosivity factor (R factor) of 50 or higher as defined by the

Revised Universal Soil Loss Equation:
(1) The effluent limitations specified in § 450.21 shall apply.

(2) Except as provided by paragraph (a)(3) of this section, for any
construction activity of 30 or more acres, the discharge of
stormwater shall not exceed the value listed in the following table:

Pollutant or pollutant property Maximum for any time (NTU)
Turbidity = 13 Nephelometric turbidity units.

A majority of the US is R>50 and most soils have clay
content over 10% in urban/development areas

California BlueRibbonPanel The Feasibility of
Numeric Effluent Limits Applicable to Discharges
of Storm Water Associated with Municipal,
Industrial and Construction Activities

Formed by the State Water Resources Board

Asked to consider:

Als it technically feasi bl
limitations, or some other quantifiable limit, for
inclusion in storm water permits?

How would such limitations or criteria be established,
and what i nformati on and d



http://swrcb2.swrcb.ca.gov/water_issues/programs/stormwater/docs/numeric/swpanel_final_report.pdf
http://swrcb2.swrcb.ca.gov/water_issues/programs/stormwater/docs/numeric/swpanel_final_report.pdf
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Municipal vs. Industrial Permits
and Other Considerations

Municipal 1 s subject
Practicable
Industrial is subject to BAT/BCT (Best

Available Technology/Best Control
Technology) standards

Construction permits are Industrial
Permits

TMDLs require that loading limits be
applied in NPDES permits
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Municipal Stormwater Findings

BMPs in general have not worked because:

BMP design requirements al mo
the pollutants and/or parameters of concern,
the form(s) that the pollutants or parameters are in,

the hydrologic and hydraulic nature of how they pollutants and flow
arrive, and

the resulting unit processes (treatment and/or flow management
processes) that would be required to address these pollutants or
parameters
The permitting agencies generally are not accountable for the
performance of BMPs

The developer/builder is not responsible in most all cases for
the performance of BMPs

BMPs typically not maintained properly except for aesthetic
purposes in many cases.

Municipal Recommendations

It is not feasible at this time to set enforceable numeric
effluent criteria for municipal BMPs and in particular
urban discharges

Possible to select and design BMPs much more
rigorously with respect to the physical, chemical and/or
biological processes

With more rigorous design and an enforceable
maintenance program, it can be presumed that these
facilities will continue to deliver desired effluent quality

Given the number of multiple pollutants and other
stressors, treatment trains will be required to meet
goals




Existing Development

For catchments not treated by a structural
or treatment BMP, setting a humeric
effluent limit is basically not possible.
However, setting an Aup
Is possible using:

Consensus value (e.g. 100 ppb dissolved Cu is

to much)

Percentile of observed values

Statistically-based population parameters of
observed values

Percentile of observed values
95% Value

o
10 0y CA-3 WALWT DMK peee

Statistically-based population parameters

of observed values e.g. two standard deviations above
the mean urban concentration

3/6/2009
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Include Exceedance Storm or Intensity

Concept that BMPs sizing is important

Agencies should not be accountable for

water quality in volumes or flows above
a set design level

New development

Conditions:
No listings — 17
303D listings e | (
TMDLs established =S

/7 BMPamkezs T\
{  bessdon ymowl
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Construction Findings

Traditional Erosion and Sediment Controls on a site basis are
variable in performance

Site to site variability in TSS/Turb on natural sites is also
quite high

Active treatment systems, including those that use ,
Chitosan, Polymers and sedimentation (and electro-
flocculation) have been demonstrated to achieve low turbidity
consistently for a wide range of storms

Other pollutants have not received enough emphasis
Permits do not require training or certification
The quality of stormwater discharges from construction sites

that effectively employ BMPs likely varies due to site
conditions such as climate, soil, and topography

Panel s Concl us

Active treatment technologies make
Numeric Limits technically feasible for
pollutants commonly associated with
stormwater discharges from construction
sites (e.g. TSS and turbidity) for larger
construction sites.

Although technically feasible, the Panel
has several [13 of them] reservations and
concerns
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Reservations and Concerns

The Board should consider the phased implementation.

The Panel recommends that a Numeric Limit or Action
Level should be compared to the average discharge
concentration.

The Board should set different Action Levels that
consider the sitebs climate
slopes, and natural background conditions (e.g.

vegetative cover) as appropriate and as data is

available.

Active treatment systems could result in turbidity and
TSS levels well below natural levels, which can also be
a problem for receiving waters.

Industrial and Municipal

International BMP Database provides
BMP performance information that can
be used to assess potential compliance
with numerical effluent limits for post-
construction

Should consider unit processes as well
as performance data




BMP PerformanceThe Problem
(1994 and Now)

% Widespread use of BMPs
without sufficient understanding
of performance and factors
leading to performance

% Inconsistent data reporting
methods limit scientific
comparison/evaluation of
studies

¥, Differences in monitoring
strategies and data evaluation
methods result in wide range of
reported neff éc
to + percent removals)
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Project History

1994-96: UWRRC of ASCE identified the need to address
urban stormwater BMP performance in a systematic and
scientifically rigorous manner

1997- fall 2003: ASCE/EPA Cooperative Agreement

Develop standardized BMP performance data reporting
protocols

Compile data of BMP performance in USA and other
countries (Bibliography compilation & review)

Develop a database and store data on BMP performance, the
facilitydbs site conditions, a
Analyze data using rigorous standardized statistical protocols
Develop monitoring guidance

Develop website (www.bmpdatabase.org)

3/6/2009
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Geographic Distribution
(S= Structural; NS = Nostructural)

current

Numbers of

BMP Types R

(Oct. 07) Porous Pavement

BMP Category Totals
Biofilter (Grass Swales, etc.) 71
Detention Basin 35
Hydrodynamic Device 37
Infiltration Basin 2
Media Filter 54
10
10
Retention Pond 62
Wetland Basin 20
Wetland Channel 14
Total Structural 315
Total Non-structural
(maintenance practices) 28
Overall Total 343

3/6/2009
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New 1-Page Overview of Median

Performance (excerpt)
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Recommended Measures of BMP Performanc:

How much stormwater runoff is prevented?
(Ahydr ol ogi cal source cont

How much of the runoff that occurs is treated by the
BMP or not (Ahydraulic pe

Of the runoff treated, what is the effluent quality? _
(Aconcentration character.]

Does the BMP address downstream erosion impacts?

Percent Removal igery Problemati@and SHOULD NOT be
used as a performance measure for BMPs.

Analysis Findings Cont.

These Basic BMP performance description elements
can be utilized to more accurately:

assess the concentrations that BMPs are able to
achieve (concentration TMDLS),

assess BMP effects on total loadings (TMDLS),

estimate the frequency of potential exceedances of
water quality criteria or other targets

14
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Runoff Volume Control

Biofilters can -
achieve 20 to 40% BlOfllterS

volume reductions
(mix of : — e
evapotranspiration
and deeper
infiltration)

Volume Out (Watershed Inches)

Volume In (Watershed Inches

1 171 Jo RGcarion ormwal Viageazine Mav/Jun
Can Stormwater BMPs Remove Bacteria?
New Findings from the International Stormwater BVMP Database

By Jane C‘lary'. Jonathan Jones’, P.E., D.WRE, Ben Urbonas’, P.E., D,WRE,
Marcus Quigley®, P.E., Eric Strecker”, P.E., and Todd Wagner®, P.E.

Figure 2. Comparison of Geometric Mean E. coli Data for Stormwater BMPs in
International Stormwater BVIP Database

B Dwerserss Vet Infen
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Percent Removal?
Field Study Evaluation of a Hydrodynamic Device

Runoff TSSin (mg/L) TSSout (mg/L) % Reduction
Event # | Interpolated | Arithmetic | Interpolated | Arithmetic | Interpolated | Arithmetic
987.48 693.52 263.18 205.98 73% 70%
128.73 88.57 59.23 59.18 54% 33%
1040.04 882.42 337.87 486.75 68% 45%
213.73 225.42 359.14 388.08 -68% -72%
1673.57 1217.53 71.39 102.84 96% 92%
535.16 603.54 70.14 85.23 87% 86%
180.81 132.22 29.76 34.88 84% 74%
2491.55 2202.78 35.41 35.47 99% 98%
89.99 76.60 31.98 33.14 64% 57%
1047.02 2257.46 37.08 31.22 96% 99%
439.45 344.86 16.57 13.83 96% 96%
445.19 291.58 17.36 14.91 96% 95%

1156.16 674.94 44.7 37.91 96% 94%
Averages 802.2215 | 745.4954 | C105.6792 | 117.6477 > 87% |
(Winkler and Guswa 2002)
Is an average of 100+ mg/l TSS acceptable performance?

Percent Removal Use Results
| I

gl BMPs i mproperly

| BMPs i mproperly

, \ iDaiChyi ni ngo B
R

applied % removals at each

step that highly over predicts
performance

Improper use of TSS as the
sole indicator of performance

Etc. Etc.

16



Guest Editorial

Stormwater Magazine
January 2008

15 Reasons You Should Think Twice Before Using
Percent Removal to Assess BMP Performance

By Jomathas , Jae Clary, Eric Strecker, and Mareus Quigl

- ol v her doy wmabieie time
81 mg/l
Median dim
21 mgN .
\ 1 & tHomgd ‘
i =
! |
1l mgl 9 ma/'l e
x Smgll

Use of percent vemoval may be
more reflective of how “dirvty” the
influent water is than how well =

sure
a1 of BV porborrarroe

the BMP is actually performing.

Use the fnAbes
available to provide
guidance on the selection
and use of stormwater
water quality controls

Develop stormwater
controls selection and
evaluation methodology for
use by practitioners

NCHRP i Highway Specific
WERF i Urban Environment

3/6/2009
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Designing to meet NELs or ALs

Identify Pollutants and Parameters of Concern and
Goals

303d listings

TMDLs

Other Typical Pollutants of Concern

o The wusual Afsuspect so

Other Parameters of Concern:

o Flow increases and resulting stream erosion

o Temperature

Select a list that represents most of the issues/problems
that need to be addressed and develop goals

Designing to meet NELs or ALs

Identify Unit Processes Required to Address
Pollutants/Parameters of Concern:

Physical (e.qg., settling, filtering, phys. Adsorption, flow
reduction, flow release)

Biological (e.g. nutrient transformation, uptake)

Chemical (e.g. coagulation, chemical adsorption)

18
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Designing to meet NELs or ALs

Apply unit processes and empirical data to set
design criteria/standards
Hydrologic/Hydraulic Long-term simulations of
precipitation/runoff/BMP hydraulics

3z Assess how much runoff is prevented, treated and
not treated

z  Assess effects of BMPs on flow-duration

Long-term simulations of particle settling (using
particle settling theory)

Apply empirical data for other constituents to predict
treated effluent quality

Designing to meet NELs or ALs

Evaluate various potential options and conduct
cost/effectiveness

Select example sites/land uses
Develop potential BMP options

Run long-term simulations for various sizing and
hydraulics

Evaluate cost implications and effectiveness
|l ooking at Areal siteso

Select BMP design sizing and type standards

Provide for both prescriptive and performance
options

19



3/6/2009

Alternative 10 Address TSS, Trash and Debris,
Dissolved Copper, and stream erosion

BMP 4
Secondary Sedimentation m
Peak Attenustion 2=
Site Constrains I
Unit Processes '_"> - m— - —} H
BMIP ic
. Volume Reduction
m Peak attenuation
Filtraton ‘. Filtration
Adsorption
R | Uptake
| ———
Flow duration

Source Controlsinert Building Materials

Building Materials with High Pollution Potential
~  Copper/Zinc Roofs
Copper/Zinc Downspouts
Treated wood .
Alternatives:

A.S phalt.s Coated Steel Roofs
Zinc strips (Copper Color)

Coated Aluminum
downspouts

Allow moss to grow

Results:

Larger developments
are including
prohibitions on
specific exposed
materials

20
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BMP Performance Analysis
Specific to Washington State

BMP Effectiveness Assessment for
Highway Runoff in Western Washington

Washington Specific Look at BMP Database
and additional Washington/Oregon Data to
assess potential to meet potential ESA issues

Can we make numerical effluent

limits work?

Construction Sites T ATS yes (but at $$$$); other
BMPs not now

Need to develop Construction BMP Database similar
effort to post-construction International BMP
Database

Develop monitoring and reporting protocols

Develop and populate data base with existing studies (to
the extent possible)

Develop program to encourage studies to use protocols
Develop detailed monitoring guidance

Consider also looking at site-wide protocols (i.e.
distributed controls)

21


http://www.wsdot.wa.gov/NR/rdonlyres/195AF37F-1AA3-43AE-B776-B4A616CC5C7B/0/BMP_EffectivHwyRunoffWestWA.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/195AF37F-1AA3-43AE-B776-B4A616CC5C7B/0/BMP_EffectivHwyRunoffWestWA.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/195AF37F-1AA3-43AE-B776-B4A616CC5C7B/0/BMP_EffectivHwyRunoffWestWA.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/195AF37F-1AA3-43AE-B776-B4A616CC5C7B/0/BMP_EffectivHwyRunoffWestWA.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/195AF37F-1AA3-43AE-B776-B4A616CC5C7B/0/BMP_EffectivHwyRunoffWestWA.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/195AF37F-1AA3-43AE-B776-B4A616CC5C7B/0/BMP_EffectivHwyRunoffWestWA.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/195AF37F-1AA3-43AE-B776-B4A616CC5C7B/0/BMP_EffectivHwyRunoffWestWA.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/195AF37F-1AA3-43AE-B776-B4A616CC5C7B/0/BMP_EffectivHwyRunoffWestWA.pdf
http://www.wsdot.wa.gov/NR/rdonlyres/195AF37F-1AA3-43AE-B776-B4A616CC5C7B/0/BMP_EffectivHwyRunoffWestWA.pdf
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Grab Sample Variability:

Comparison of grab samples to compositgamples
(Dr. Mike Stenstrom =, UCLA

G ci1 C2

G : Grab sample from the GP monitoring
C1: Composite samples from the industrial critical source monitoring by LACDPW
C2: Composite samples from the industrial landuse monitoring by LACDPW

Vol ume oONumeri ca
Li mitso coming?

Draft Phase | permits in California are proposed
to require max 5% Effective Impervious Areas

Require LID BMPs to be used, unless infeasible
NRDC and others are pushing for requirement to
infiltrate and/or capture re-use stormwater up to a
design storm

Significant water balance issues may occur if this
effort is successful

Required infiltration in many cases would result in un-
naturally high deeper infiltration levels
(Evapotranspiration is very tough to match)
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