Calculating WQBELs

1. Part 5: WQBELs for Nutrients-Part 5

1.1 Calculating WQBELs

Notes:

Welcome to this presentation on water quality-based effluent limitations for nutrients in

National Pollutant Discharge Elimination System, or NPDES, permits.

This presentation is part five of a six-part section of the training on establishing water quality-
based effluent limitations or WQBELs for nutrients. This training is sponsored by the United

States Environmental Protection Agency’s Water Permits Division.

In this presentation, we will discuss the process of calculating water quality-based effluent
limitations. Before we get started with this presentation, let’s introduce our speakers, take care

of a housekeeping item, and review where we are within the training series.



1.2 Presenters

Presenters

+ Nizanna Bathersfield
Water Permits Division
US Environmental Protection Agency
Washington, DC

« Frank Sylvester
Water Permits Division
US Environmental Protection Agency
Washington, DC

Notes:

Your speakers for this presentation are Nizanna Bathersfield and Frank Sylvester. Both speakers
are with the Water Permits Division of the United States Environmental Protection Agency in

Washington, DC.

Now for our housekeeping item. | need to let you know that the materials used in this
presentation have been reviewed by USEPA staff for technical accuracy; however, the views of
the speakers are their own and do not necessarily reflect those of USEPA. NPDES permitting is
governed by the existing requirements of the Clean Water Act and USEPA’s NPDES
implementing regulations. These statutory and regulatory provisions contain legally binding
requirements. The information in this presentation is not binding. Furthermore, it supplements,
and does not modify, existing USEPA policy, guidance, and training on NPDES permitting. USEPA

may change the contents of this presentation in the future.

Let’s take a look at where we are in the overall training series.
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Addressing Nutrient Pollution in
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Notes:

This presentation is part five of the section of our training on water quality-based effluent

limitations for nutrients.

In parts one and two, we looked at how we identify the applicable water quality standards and

interpret nutrient criteria in those standards in order to use them for NPDES permitting.

In parts three and four, we focused on selecting an approach to determining the need for
WQBELs-our “reasonable potential analysis" approach. We also considered how we select an
appropriate water quality model and model inputs and use that model for a reasonable

potential analysis.

In this presentation, we will use the same water quality model and model inputs to calculate

WQBELs that are derived from and comply with water quality standards.

Can you get us started, Nizanna?
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WQBELs—Part 5
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Notes:

| sure can, Danielle.

Here are the three steps that we are going to follow in calculating water quality-based effluent

limitations.

First, we need to calculate wasteload allocations based on the applicable water quality criteria.

Second, we calculate water quality-based effluent limitations from the wasteload allocations.

Finally, we evaluate whether the limits should be expressed in terms of concentration, mass, or

both.
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Notes:

Let’s start by looking at how we determine a wasteload allocation.
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Calculating WQBELs

+ Wasteload allocations (WLA) for point sources are based on water
quality standards.

+ WLAs implemented through a permit may be:
= Specified in a total maximum daily load (TMDL), where available
[40 CFR 130.2(h)]
= Determined through a (non-TMDL) watershed analysis
= Determined through a facility-specific analysis

+ Permitting authorities have developed procedures for calculating
WQBELs from WLAs for toxics, but those procedures could be
adapted to apply to nutrients.

Notes:

Wasteload allocations for point sources are derived from the applicable water quality standards

for the receiving water.

Wasteload allocations can be determined through a total maximum daily load, called a TMDL,

through a non-TMDL watershed analysis, or through a facility-specific analysis.

Permitting authorities have developed procedures for calculating water quality-based effluent
limitations from these wasteload allocations. These procedures often are based on the statistical
procedures presented in EPA’s Technical Support Document for Water Quality-based Toxics

Control, otherwise known as the TSD, but they can be adapted and applied to nutrients.
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Determining Wasteload Allocations

Critical Conditions
and Water Quality
Criteria

Selected Water
Quality Model

Wasteload
Allocation (WLA)

Notes:

In parts three and four of this section of the training on WQBELs for nutrients, we looked at the
reasonable potential analysis and used a water quality model to project the concentration or

mass loading of the pollutant in the receiving water.

In this presentation, we are going to see how we can use a water quality model to calculate a

wasteload allocation.

If the facility we are permitting meets the required wasteload allocation, it is controlling the
pollutant to the extent necessary for water quality criteria to be attained in the receiving water

under critical conditions.

Frank, can you tell us about wasteload allocations from TMDLs?
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What is a TMDL?

TMDL is the calculation of the maximum amount of a pollutant that a
water body can receive and still meet water quality standards, and an
allocation of that amount to the pollutant’'s sources.

TMDL = 2 WLA, + 7 LA + MOS
« Y WLA: Sum of waste load allocations (point sources)
* 2 LA: Sum of load allocations (nonpoint sources)
+ MOS: Margin of Safety
+ Could include an allocation for future growth (optional)

= Completed for each water body/pollutant combination

Notes:

Absolutely, Nizanna.

A wasteload allocation for the facility we are permitting might come from a TMDL. That TMDL
might have used a water quality model to determine the loadings from various point and

nonpoint sources that will allow attainment of water quality criteria.

A TMDL is a calculation of the maximum amount of a pollutant that a water body can receive
and still meet water quality standards. In addition, it allocates that pollutant amount among

contributing sources.

EPA regulations require that a TMDL includes certain components. The first component is one
or more wasteload allocations, which identify the portion of the loading capacity allocated to
point sources. The second component is one or more load allocations assigned to nonpoint
sources. Last but not least, TMDLs include a margin of safety. Some TMDLs also include a

reserve capacity allocated for future growth.

So, if a TMDL has been developed for a pollutant for the receiving water or for a downstream

water body, the wasteload allocation for the point source should already be available.
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Wasteload Allocation (WLA) from TMDL

TMDL for Meandering River —
* WQBELs must be consistent with Total Phosphorus
the assumptions and
requirements of a WLA from a
TMDL [§ 122.44(d)(1)(vii)(B)]. S

Source &1

« WLAs might also be determined
through a non-TMDL watershed
analysis.

Notes:

The NPDES regulations require that water quality-based effluent limitations be consistent with
the assumptions and requirements of a wasteload allocation that is assigned to the point source

through a TMDL.

Note also that a watershed analysis could be completed even where a TMDL is not required.
While such an analysis would not have the regulatory standing of a TMDL or be subject to the
same requirements, it can provide wasteload allocations as a basis for water quality-based

effluent limitations.
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Facility-specific WLA’

* Where a TMDL or other watershed analysis is not
available, a facility-specific WLA may be calculated using
a water quality model.

» Other sources are reflected through model inputs.

+ A steady-state model would use the same critical
conditions used in the reasonable potential analysis.

“Permitting authorities use various terms for a facility-specific WLa

Notes:

Next, let’s walk through what to do where there is no TMDL or watershed analysis, or that

analysis is only for a downstream water body.
In those cases, we need to develop a facility-specific wasteload allocation.

A facility-specific wasteload allocation is the maximum amount of the pollutant that may be
discharged while still protecting water quality. Permit writers would consider the local water
quality criterion as well as any available dilution or mixing zones. Permitting authorities might

have various terms for what we are calling a facility-specific wasteload allocation in this training.

To calculate a facility-specific wasteload allocation, we use a water quality model. In this training,
we apply a steady-state model and can use the same critical conditions that we selected for the

reasonable potential analysis.
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Wasteload Allocations

= Washington established WLAs for POTWSs from a
TMDL for the Wenatchee River.

+ EPA Region 10 established WLAs for POTWS in
Idaho from a watershed analysis for Lake Spokane.

= Facility-specific WLA for the Sandpoint, Idaho,
POTW

Click the "Case Studies” button to find out more about
these wasteload allocation examples.

WQBELs for Nutrients—Part 5

Notes:

This presentation includes case studies of wasteload allocation development from a TMDL for
the Wenatchee River in Washington, a watershed analysis for Lake Spokane, and a facility-

specific analysis for a POTW in Idaho.

If you would like to view these case studies, click the “Case Studies” button at the bottom of the

slide.

Otherwise, click the “Next” button to skip the case studies.
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WLAs from a TMDL.:
Wenatchee River, Washington

+ Wenatchee River in central Washington is on the 303(d) list. gl

= Impairment because of nutrient enrichment N

- Dissolved oxygen and pH criteria not met in lower ECOLOGY
Wenatchee River and Icicle Creek during critical low flow """

conditions :

+ QUALZKw steady-state model calibrated and used to simulat
critical conditions (March-May, July-October)

- Simulated equal percentage reductions in inorganic
phosphorus loadings to meet pH criteria

Case Study

Notes:

The Wenatchee River, in central Washington, was listed on Washington’s 1998 303(d) list
because of nutrient enrichment. Effects of this enrichment included non-attainment of pH and
dissolved oxygen water quality criteria. This occurred during critical low-flow conditions in both

the lower Wenatchee River and Icicle Creek, a tributary.

The critical periods are March through May and July through October. These months are when
the river has relatively low stream flows. The critical period is interrupted as a result of

increased stream flows from snowmelt that occurs from late May to early July.

Washington collected data to confirm the influence of phosphorus on these response criteria

and to support a water quality model for purposes of completing a TMDL.

The state used a Washington version of QUAL2K as its model and collected data to calibrate the

model. They applied the model to the critical low flow periods.

The model was used to simulate reductions in inorganic phosphorus load from all point and
nonpoint sources by an equal percentage to meet the most limiting response variable criteria,

which were criteria for pH.
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WLAs from a TMDL.:
Wenatchee River, Washington

+ Loading target of 9.8 kg/day of phosphorus for lower
Wenatchee River (80% reduction in load)

+ Loading requirements and WQBELs needed for the
three POTWs contributing the majority of inorganic-P
load to the lower Wenatchee River

* 90 pg/L total phosphorus for each facility

Case Study

Notes:

The resulting total phosphorus target was a load of 9.8 kg/day from all sources, which

represented an approximate 80% reduction in overall loading.

The TMDL concluded that three publicly-owned treatment works that contribute 55% of the
inorganic phosphorus loading to the lower Wenatchee River would need WQBELs based on a
maximum daily discharge concentration of 90 pg/L of total phosphorus. These three POTWs are

in Leavenworth, Peshastin, and Cashmere.
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WLAs from a TMDL.:
Wenatchee River, Washington ‘,

TMDL assigned total phosphorns WLA = 90 pg/L to each of the three POTWSs.

' Total Phosphoras Total
'Ir!lli:l.:ltﬂ:;:tl;lmt (akly Satimmm Design Flow Phosphorus
and p-!rm]:I aumber wasteload allocation (mgd) daily maximum
(mg/L} (kg/day)!
Leavenworth
.,
JADD20974D 0.090 0.84 0.286
Peshastin
LY
WAD052175C 0.090 0.11 0.03
Cashmere
WAOD23183D 0.090 1.88 0.640

! kg/day = Effluent (mad) x TP concentration (mg/1.) X 3.7854 {conversion factor)

Case Study

Notes:

The TMDL assigned a total phosphorus wasteload allocation of 90 pg/L to the three POTWs.

Based on each POTW's design flow, the 90 pg/L concentration was converted to a mass

requirement in kilograms per day.

You can see the loading requirements in this table.
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WLAs from a Watershed Analysis:
Lake Spokane

The Spokane River
From Lake Coeur d'Alene to the Columbia
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Notes:

For our next example, we will stay in Washington, but turn to the Spokane River.
The Spokane River drains the northern part of Lake Coeur d’Alene in the Idaho panhandle and
flows into Washington where it empties into the Columbia River at Franklin D. Roosevelt Lake,

approximately 111 miles downstream. Midway down the river is Lake Spokane.

Idaho’s water quality standards have a narrative criterion that addresses excess nutrients. It
requires that “Surface waters of the state shall be free from excess nutrients that can cause

visible slime growths or other nuisance aquatic growths that impair designated beneficial uses.”

The dissolved oxygen criteria in Washington’s water quality standards include a requirement
that “For lakes, human actions considered cumulatively may not decrease the dissolved oxygen

concentration more than 0.2 mg/L below natural condition.”
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WLASs from a Watershed Analysis:
Lake Spokane

+ Spokane River POTWs in Idaho:

* City of Coeur d'Alene
= City of Post Falls
* Hayden Area Regional Sewer Board

« Water Quality Objectives:

* Meet the State of Idaho's narrative water quality criterion in the
Spokane River

* Meet Washington's water quality criterion for dissolved oxygen in
the Spokane River and Lake Spokane (a reservoir)

Case Study

Notes:

If you have viewed the presentation entitled “WQBELs-Part 1: Identifying the Applicable Water
Quality Standards,” you might recall that we discussed protection of downstream water bodies

and considered the Spokane River and Lake Spokane as an example.

EPA Region 10 was issuing NPDES permits to three POTWSs in Idaho that discharge to the
Spokane River. Recall that EPA Region 10 is the permitting authority for the state of Idaho, as

the state has not yet been authorized to administer the NPDES program.

In developing the permit conditions for nutrients for these permits, the Region needed to
consider both the Idaho narrative water quality criterion for the Spokane River and

Washington’s water quality criterion for dissolved oxygen in downstream Lake Spokane.
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WLASs from a Watershed Analysis:
Lake Spokane

In 2011, the State of Washington completed and EPA Region 10
approved a TMDL for Lake Spokane.

+ Allocations were set for total phosphorus, ammeonia, and carbonaceous
biochemical oxygen demand (CBOD).

* The TMDL used the CE-QUAL-WZ 2-dimensional hydrodynamic model.

* The TMDL does not set WLASs for sources in the State of ldaho,
however, these sources were considered in the modeling for the TMDL.

Case Study

Notes:

In 2011, Washington completed, and EPA Region 10 approved, a TMDL for Lake Spokane to

address the dissolved oxygen impairment in the lake.

The TMDL set allocations for three parameters: total phosphorus, ammonia, and carbonaceous

biochemical oxygen demand, or CBOD.

The TMDL was based on the results of a hydrodynamic model that looked at the multiple

sources of pollutants and their impacts on Lake Spokane.

Itis important to note that while the TMDL did not assign wasteload allocations to Idaho sources,

these sources were factored into the TMDL modeling.
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WLASs from a Watershed Analysis:
Lake Spokane

» EPA Region 10 used the same Washington TMDL model to
develop WLAs and limits on ammonia, total phosphorus, and
CBOD for the Idaho POTWSs.

» Modeling shows that Lake Spokane is insensitive to short-
term increases in total phosphorus loading as long as the
seasonal average total phosphorus loading is low.

» Modeling shows Lake Spokane is more sensitive to
nutrient loading than the upstream river.

Case Study

Notes:

EPA Region 10 then used the same model that was used in the Washington TMDL to determine
the appropriate total phosphorus, ammonia, and CBOD limits for the Idaho POTWs. Let’s focus

on total phosphorus.

Looking at the results of the modeling, EPA Region 10 determined that as long as the seasonal
average total phosphorus loading to Lake Spokane remains low, the lake is not sensitive to
short-term increases in total phosphorus loading. This indicates that longer term averages might
be appropriate. The modeling also showed that Lake Spokane is more sensitive to nutrient
loading than the Spokane River upstream of the Lake. This indicates that by meeting the TMDL

for the lake, upstream waters will also be protected.
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WLASs from a Watershed Analysis:
Lake Spokane

Total Phosphorus Total Phosphorus
Modeled Seasonal Average Seasonal Average
POM SOUNE | Flow Rate | Modeled Concentration | Modeled Load
L {mgd) February-October February-October
(mg/L) (Ib/day)
City of Coeur -
d"Alene WWTP "B 0o 2id¢
HARSE WWTP 32 0.05 1.33
City of Post Falls i o
WWTP! 5.0 0.0765 il9

! Load for City of Post Falls equivalent to discharge concentration of 0.05 mg/L at a flow rate of 7.65 mgd

Case Study

Notes:

This slide shows the seasonal average total phosphorus wasteload allocations for the three

POTWs.

The seasonal average modeled loads are based on a modeled total phosphorus concentration

and a modeled flow rate.

These seasonal averages apply from February through October and are the basis for the

WQBELs for total phosphorus in the facilities’ NPDES permits.
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Facility-specific WLA: Sandpoint POTW
Pend Oreille River, Idaho

« EPA Region 10 applied the EPA ecoregional total phosphorus
criterion recommendation (10.0 pyg/L) as a seasonal average
with allowable excursion frequency of once every 10 years.

« Critical conditions for water quality modeling were based on
this interpretation.

» The Region used a mass-balance equation as its water
=, quality model.

Case Study

Notes:

Our final example is a facility-specific wasteload allocation calculated for a single wastewater

treatment plant.

The Sandpoint POTW discharges to the Pend Oreille River in Idaho. Idaho does not have numeric
nutrient criteria for the river, but it does have an applicable narrative nutrient criterion. EPA
Region 10 interpreted Idaho’s narrative water quality criterion using EPA’s aggregate Ecoregion
I total phosphorus criterion recommendation for rivers and streams of 10 pg/L. They applied
this criterion as a seasonal average with an allowable excursion frequency of once every 10
years. The critical conditions used in the water quality modeling of the discharge and the river

were based on this interpretation of the water quality criterion.

EPA Region 10 decided to use a mass-balance equation as its steady-state model for calculating

a wasteload allocation for the Sandpoint POTW.
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Facility-specific WLA: Sandpoint POTW
Pend Oreille River, Idaho

Ca =WLA=Dx(C,-Cs)+C: i
Where:  C. = effluent concentration = WLA
C: = interpretation of narrative criterion = 0.0100 mg/L
C: = upstream concentration = 0.0073 mg/L
D = dilution factor = 404.4 (June-Sep), 641.6 (Oct-May)
June-September
WLA = 404 4 x (0.0100 mg/L = 0.0073 mg/L) + 0.0073 mg/L = 1.099 mg/L
October-May
WLA = 641.6 x (0.0100 mg/L — 0.0073 mg/L) + 0.0073 mg/L = 1.740 mg/L

End Case Study SEFA

Notes:

The mass-balance equation at the top of the slide gives us the wasteload allocation needed to
attain the target total phosphorus criterion in the receiving water, which is the Pend Oreille
River. The equation uses the same critical conditions the Region used for its reasonable

potential analysis as we described in part four of this section of the training.

There are two wasteload allocation calculations: one for the months of June through September
and one for the months of October through May. Differences in the critical flow of the Pend

Oreille River during the two seasons lead to different dilution factors for the two calculations.

The end results are a wasteload allocation of 1.099 mg/L for June through September and a

wasteload allocation of 1.740 mg/L for October through May.
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WQBELs—Part 5, Step 2

_\‘.

* Step 2—Calculate Water Quality-based
Effluent Limitations

Calculating Water
Quality-based
Effiuent
Limitations

4

WQBELs for Nutrients—Part 5

Notes:

Now that we have determined the wasteload allocations, we will move on to Step 2, where we

use those wasteload allocations to calculate water quality-based effluent limitations.
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WQBEL Averaging Periods

40 CFR 122.45(d) requires that effluent limitations for continuous
discharges, unless impracticable, be expressed as:

- POTWs
» Average monthly limitations (AMLs)
* Average weekly limitations (AWLs)

* Non-POTWs
* Average monthly limitations (AMLs)
= Maximum daily limitations (MDLs)

Notes:

When we are ready to calculate WQBELs from wasteload allocations, one of the things we need
to keep in mind is what the NPDES regulations have to say about effluent limit averaging periods.
40 CFR 122.45(d) requires that effluent limitations for continuous discharges, unless
impracticable, be expressed as average monthly and average weekly limitations for POTWs or

average monthly and maximum daily limitations for non-POTWs.
This regulation presents some potential challenges when developing effluent limits for nutrients.

First, for most pollutants, including nutrients, the averaging periods for wasteload allocations do
not match the averaging periods for effluent limits required by the regulations. Therefore, for
most pollutants, the permit writer will need a procedure for translating the wasteload

allocations into effluent limitations.

Second, the averaging periods specified for effluent limits in the regulations might not be the
most appropriate averaging periods for nutrients if the effects of nutrient pollution are long-

term in nature.

We'll address both of these topics in the remainder of this presentation.
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WQBEL Averaging Periods

 EPA has acknowledged that the limitation expressions in
40 CFR 122.45(d) might not be practicable for all types
of pollutants.

+ Example: Per the TSD, in both non-POTW and POTW
permits, WQBELSs for toxic pollutants should be
expressed as:

¢ Average monthly limitations (AML)

* Maximum daily limitations (MDL)

Notes:

Lucky for us, the regulations anticipated exceptions. EPA has previously acknowledged that
there are cases where the “impracticable” clause of the regulation at 40 CFR 122.45(d) might

kick in.

For example, EPA has said in the TSD that permit writers should calculate average monthly and
maximum daily limits for toxic pollutants for both POTW and non-POTW permits. Remember,
the regulation generally requires POTW permits to have average monthly and average weekly
limits. But, because of the impracticability clause and guidance in the TSD, WQBELs for many
pollutants are expressed as maximum daily and average monthly limits regardless of the type of

facility.

This guidance is important for us because there are situations where developing WQBELs for

nutrients with the averaging periods specified in the regulation also might be impracticable.
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WQBELSs for Nutrient Criteria with
Duration £ 30 Days

« TSD provides an approach to
calculating an MDL and AML for
criteria with durations = 30 days.

« The approach is used for other
pollutants could be adapted to
calculate WQBELSs for nutrients.

Notes:

The TSD guidance on calculating limits is appropriate to apply not just to toxics, but more

generally when implementing criteria with durations of 30 days or less.

There are also cases where we might have numeric nutrient criteria or numeric interpretations
of a narrative nutrient criterion with a duration of 30 days or less. With that in mind, let’s review
the TSD approach, consider how it might be adapted to calculating WQBELs for nutrients, and

work through some example calculations.

Nizanna, can you start walking us through the TSD approach?
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TSD Approach for Toxic Pollutants

Calculate long-term average (LTA) for each
WHLA (acute and chronic)
1

Select lowest LTA

|

Caleculate MDL and AML

Notes:

I’d be happy to, Frank.

Here is an outline of the TSD’s approach to calculating WQBELs for toxic pollutants from

wasteload allocations.

In this slide, we are assuming that we are dealing with criteria for protection of aquatic life,

which typically include both acute and chronic criteria.
Let’s look at the three steps for moving from WLAs to WQBELs.

First, we need to calculate the required long-term average effluent concentration from each of

the calculated WLAs.
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TSD Approach—Calculating LTAs | .

¢ WLA is “not to be exceeded” =
¢ Characterize “not to be exceeded” by a probability basis
(e.g., WLA is the 99th percentile concentration on the
lognormal distribution)
+« Establish required distributions (i.e., required performance
for each criterion) by “back-calculating” LTAs from the WLAs
using this equation:
LTA = WLA x e [059,2- 9]
(n =1 for acute WLA and n = 4 for chronic WLA)

Notes:

To determine the required long-term average concentration, we assume a lognormal
distribution of pollutant data, as we did in our reasonable potential analysis, unless we have

enough data to make some other characterization.

We treat the wasteload allocation as a concentration on the lognormal distribution that is not to
be exceeded. By doing so we ensure that the water quality achieved by the calculated WQBELs

will be derived from and comply with the applicable water quality standards.

Now, we cannot set the wasteload allocation at a value that will never be exceeded, because the
tail of the distribution is asymptotic. In other words, as the concentration keeps increasing, the

likelihood of higher concentrations occurring approaches, but never quite reaches, zero.

So, we can assume that the wasteload allocation is an upper bound value on the lognormal
distribution. For example, we can make it the 99th percentile, 95th percentile, or another

upper-bound percentile specified by the permitting authority.

Then we establish a long-term performance requirement for the facility by calculating the long-

term average of the lognormal distribution using the equation shown on the slide.
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Characterize the Desired F=
Distribution by LTA and CV s

5 Desired
distribution Existing
distribution

Set WLA at
99th percentile

Relative Frequency

>

0 LTA WLA
Concentration

Notes:

In this example, we are setting the wasteload allocation at the 99th percentile on the lognormal
distribution. You can see on the slide, however, that the wasteload allocation is not at the tail

end of the curve, where it should be if it is the 99th percentile concentration.

That means we need to reposition the lognormal distribution of effluent concentrations so that
the 99th percentile lines up with the wasteload allocation. In effect, we are requiring the facility
to perform in a manner that assures that 99% of the time its effluent concentration is less than

the WLA.

Because we know that most effluent data follows a lognormal distribution, we can use that
information to calculate the relationship between the wasteload allocation, at the 99th
percentile, and the long term average, at the 50th percentile. The only additional piece of
information we need is the coefficient of variation, or CV, which tells us how wide or narrow our

curve will be.

We will need to do these calculations for all applicable criteria. For toxics, there are generally

two: acute and chronic.
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TSD Approach for Toxic Pollutants

Calculate long-term average (LTA) for each
WILA (acute and chronic)

Select lowest LTA

Caleculate MDL and AML

WQBELs for Nutrients—Part 5

Notes:

And that leads us to our next step, Nizanna, which is to select the lowest long-term average to

serve as the basis for our WQBEL calculations.
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TSD Approach - F
Select the Lowest LTA Toxics

« Two LTAs and, therefore, two distributions:

= LTA from acute criterion
= LTA from chronic criterion

» Selecting the lowest LTA:

= Assures meeting both WLAs (i.e., attains both
acute and chronic toxic pollutant criteria)
= Sets one basis for facility performance

Notes:

Let’s assume that we are addressing a toxic pollutant where we have both an acute aquatic life
and a chronic aquatic life criterion. We calculate two long-term averages, which represent two

possible effluent concentration distributions.

The lowest of these two long-term averages represents facility performance, or effluent quality,
that would assure attainment of both the acute and the chronic criteria. The permit writer could
use this long-term average as the basis for effluent limitations. The facility could also use that

long-term average as the basis for designing its effluent controls.



1.31 WQBEL Averaging Periods

TSD Approach for Toxic Pollutants

Calculate long-term average (LTA) for each
WILA (acute and chronic)

Select lowest LTA

Caleculate MDL and AML

WQBELs for Nutrients—Part 5

Notes:

Now that leaves us one last step: actually calculating the maximum daily and average monthly

limits.



1.32 TSD Approach — Calculate MDL and AML

TSD Approach - r
Calculate MDL and AML e

» Use the lognormal distribution based on the lowest
LTA to calculate the MDL and AML.

« EPA's TSD procedure uses upper-bound estimates
for MDL and AML.:

» MDL—99th percentile
+ AML—95th percentile

Notes:

The TSD procedure sets both the MDL and AML at upper-bound values on curves derived from
the lowest LTA. It recommends setting the MDL at the 99th percentile on the distribution of

daily values and the AML at the 95th percentile on the distribution of monthly average values.

To simplify the calculations, the TSD provides tables for determining the MDL and AML from the

long-term average.



1.33 Maximum Daily Limitation (MDL)

Maximum Daily Limitation (MDL)

Desired distribution
of 1-day averages

Relative Frequency

0 LTA MDL
Daily Average Concentration

Notes:

This slide shows the MDL as an upper-bound value on a lognormal distribution of 1-day average
concentrations. If we follow the TSD recommendations for toxic pollutants, we will set the MDL

at the 99th percentile.

By placing the MDL at an upper-bound value on the desired lognormal distribution curve, we are
requiring that almost any randomly collected daily sample must be at or below this MDL value.
As long as the facility is operating its treatment system so that it performs at or better than the
performance described by this “desired” curve, the statistics indicate that the facility should be

able to meet the MDL.

Frank, what about average monthly limits? Do these behave differently?



1.34 Average Monthly Limitation (AML)

Average Monthly Limitation (AML)
8-day e i Toxics

a‘ averagen . \ [ E c
c ' .
2 4-day H m Desired
E avernges '* [ distributions
[=1 ] i
L ' T of n-day
> 1-day : - averages
= | averages ' ;
© 'K
14 \\

LTA

Notes:

Well, Nizanna, let’s take a look.

This slide shows the AML as an upper-bound value on a lognormal distribution of monthly
averages. The TSD recommends setting the AML at the 95th percentile for toxic pollutants. By
comparison, you just mentioned that the TSD recommends setting the MDL at the 99th

percentile for toxics pollutants.

Notice that the number of samples used to calculate the monthly average can affect the shape
of the curve. If the AML is based on only one sample per month, the curve looks like the curve

we used to calculate the MDL.

As we increase the number of samples per month, the curve becomes more narrow and the

AML is closer to the long-term average.

Just as with the MDL, as long as the facility is operating its treatment system so that it performs
at or better than the performance described by the desired curve, the statistics indicate that the

facility should be able to meet the AML.



1.35 Adaptations for Nutrients

Options for Nutrients TN

with < 30-day Average Criteria 4

« For nutrients we might have a single numeric criterion or numeric
interpretation of a narrative criterion with a duration of < 30 days.

» For this criterion LTA calculations for nutrients might consist of:

= Asingle LTA calculation from the short-term (< 30 days) criterion
LTA = WLA x e (5. 0

Notes:

Now, let’s consider how the TSD’s recommended procedures could be adapted for nutrients.

Instead of having acute and chronic wasteload allocations, for nutrients we are likely to have no

more than a single, short-term wasteload allocation.

For short-term nutrient criteria, we could use the same equation used for toxic pollutants to

calculate a long-term average, but adapted to the duration of the nutrient criterion.



1.36 Adaptations for Nutrients

Options for Nutrients TN
with < 30-day Average Criteria (cont.)

1. Calculate an AML and MDL from the LTA using TSD
approach

TP

2. Calculate an AML and AWL from the LTA:

= Adapt TSD procedures for AML to calculate AWL
= AWL calculation tied to the weekly monitoring frequency
that will be required in the permit approach

_3. Design a state approach consistent with 40 CFR 122.45(d)

Notes:

Once we have established the long-term average, we can easily use the TSD procedures to

calculate an AML or MDL.

But remember, 40 CFR 122.45(d) generally requires that limits for POTWs be expressed as

average monthly and average weekly limits.

So a second option is to adapt the TSD procedures for the AML to calculate an average weekly
limitation, or AWL. Adapting these procedures is straightforward. We would consider the
minimum weekly monitoring frequency rather than the monthly monitoring frequency in our
calculations. In the next few slides, we will look at a hypothetical example of how this approach

might work.

Finally, a state always has the option of developing its own procedures for calculating WQBELs

as long as they are consistent with 40 CFR 122.45(d).

Frank, can you start us off with how adapting the TSD procedures might work?



1.37 Calculating WQBELs from WLA(30-day): River City POTW

Calculating WQBELSs from
WLAz0.4ay): River City POTW

* Develop total phosphorus WQBELSs for the hypothetical
River City POTW

= Assume that we used water quality modeling to establish
a WLA based on a 30-day average criterion

WLA 3000 = 880 pg/L = 0.880 mg/L

» Assume that our state procedures for WQBELs specify:

1) Calculate LTA from WLA30-day)
2) Calculate AML and AWL

Notes:

| sure can.

Here is a hypothetical example that demonstrates how we might adapt the TSD procedures to

calculate an AML and AWL from a 30-day average criterion.

Assume that we have conducted water quality modeling to arrive at a 30-day wasteload
allocation of 0.880 mg/L for the River City POTW. This wasteload allocation will ensure

attainment of the 30-day average criterion that applies in the receiving water.

Based on our state procedures for calculating WQBELs, we will first determine the long term

average effluent concentration we need to reliably achieve the wasteload allocation.

From that long-term average, we can then calculate the AML and AWL.
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Calculating WQBELs from
WLA30.4ay): River City POTW

1) Calculate LTA from WLAz0-4sy)

LTA = WLA X e [0592- 0]

(here, n = 30 because the WLA is a 30-day average)

Notes:

Based on our state procedures, here is our equation for calculating the long-term average from

the wasteload allocation.
If you are familiar with the TSD, you can see the equation is taken from the TSD procedures.\

The only difference is the value of “n,” which is the number of days represented by the
wasteload allocation. For example, a wasteload allocation for a chronic criterion is a 4-day

average, so n equals 4.

Here, we have a 30-day average, so n equals 30.



1.39 Calculate LTA from WLA(30-day)

Calculate LTA from WLA 30.4ay)

Given CV,

Y Calculate LTA

=

: Make 0.880 mgiL
g the 99" percentile
e

=11

>

o

[-1]

o

: =
0 LTA WLA50.000) = 0.880 mgJL

Concentration

Notes:

That's right, Frank.

Remember, our water quality model gave us a 30-day average wasteload allocation of 0.880

mg/L of total phosphorus.
Based on the facility’s current performance, it would frequently exceed this wasteload allocation.

But we want the facility to perform so that the effluent concentration is below the wasteload

allocation 99 percent of the time.

We need to establish a long-term average that will move the curve to the left so that the
wasteload allocation of 0.880 mg/L is the 99th percentile concentration. In other words, we are
requiring the facility to perform in a manner which assures that 99% of the time its 30-day

average effluent concentration is less than 0.880 mg/L.

Based on the characteristics of the lognormal distribution, we can calculate the relationship

between the wasteload allocation and the long-term average.



1.40 Calculate LTA from WLA(30-day)

Calculate LTA from WLA 30.ay)

LTA = WLA x & 080,72 _ 1o,)
30-day Average Total Phosphorus

0.5

0.880 mglL
99th percentile value

0.880 mg/Lx _0.812

E| e ::Emi LTA

- OB 0000 =

S| Fesen | Fowese 0.715 mg/L

Notes:

The TSD provides tables that include the calculated multipliers for determining the long-term

average from a wasteload allocation on the basis of a lognormal distribution.

In this slide, we have adjusted the table from the TSD to account for the fact that we have a 30-

day wasteload allocation.

Notice that the multiplier is dependent on both the coefficient of variation of the data (the CV)
and the percentile at which we fix the wasteload allocation. The TSD recommends using a CV of
0.6 where there are less than 10 data points, but state permitting procedures may specify a
different default CV to use if you can’t calculate one. Assume that we have calculated a CV of 0.5

for the River City POTW's total phosphorus effluent data.

If we fix the wasteload allocation of 0.880 mg/L at the 99th percentile and use our CV of 0.5, the
table gives us a multiplier of 0.812. In other words, the long-term average is the wasteload

allocation times 0.812.
We multiply the wasteload allocation by this multiplier to get a long-term average of 0.715 mg/L.

What do we do next, Frank?
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Calculating WQBELs from WLA 30.4ay):
River City POTW

1. LTA=0.715 mg/L

2. Calculate AML and AWL using state permitting
procedures as follows:

= Set AML = WLA 040y

* Calculate AWL as 99th percentile on lognormal distribution
based on equation from the TSD

AWL = LTA x e - 0-30]

(in this eguation, n = weekly sampiing frequency reguired in permit)

Notes:

Well Nizanna, our hypothetical state procedures for determining the AML say that we set the

AML equal to the 30-day average wasteload allocation.

We can use the TSD statistical procedures to calculate an AWL from the long-term average we

just calculated in the previous slide.

In the AWL calculation, the “n” is set equal to the number of samples we will require per week.
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Calculating WQBELs from WLA 30.4ay):
River City POTW

Calculate WQBELs based on application of state permitting procedures.

AML =  WLAoam, = 0.880 mgiL
AWL = LTAxel?%-050]
AWL =  0.715mgiL x b2~ 0501

Notes:

So, that leaves us with an AML equal to the wasteload allocation of 0.880 mg/L.

Our AWL will be the calculated long-term average of 0.715 mg/L times a multiplier based on the

procedures from the TSD.
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Calculate AWL from LTA
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Notes:

Here is the table for calculating the AWL. It is similar to the TSD table for calculating an AML.
The multipliers were determined using the equation at the top of the table.

To determine the appropriate multiplier, we need to know the CV and the desired percentile

value for the AWL.

In addition, we need to know the minimum number of daily samples per week we will require

the permittee to collect and average together to determine its average weekly concentration.

We are setting the AWL at the 99th percentile in accordance with our hypothetical state
procedures. Our calculated CV was 0.5, and we are basing the calculation on a monitoring

frequency of 2 samples per week.
That makes the multiplier 2.09.

We multiply the long-term average of 0.715 mg/L by 2.09 and get an AWL of 1.49 mg/L.
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Calculating WQBELs from WLA 30.4ay):
River City POTW

Total phosphorus WQBELSs for Bigtown POTW to
meet 30-day average criterion (WLA10.0ay = 0.880 mg/L)

* AML = 0.880 mg/L
*+ AWL =1.49 mg/L

Notes:

Now we have determined both an AML and an AWL.

So, here is a summary of the WQBELs for the River City POTW based on the 30-day average

criterion for total phosphorus.



1.45 Adaptations for Nutrients

Nutrients with Annual or TN
Seasonal Average Criteria

Ll

 For nutrients, we might have an annual average or seasonal
average criterion or interpretation of a narrative criterion.

» What options do we have for implementing these criteria?

Notes:

Up to this point, we have considered how the TSD’s recommendations could be adapted to

apply to nutrient criteria with durations of 30 days or less.

Some states, however, use seasonal or annual average numeric criteria or interpretations of a

narrative criterion.

What options do we have for implementing these criteria?
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Options for WQBELs from Seasonal TN

or Annual Average WLAs w

1. Use adapted TSD procedures to calculate LTA and AML/AWL/MDL
from wut:cnonﬂ] or wut-nnu.l!

2. Assume WLA;essonat OF WLAGnmuan= LTA and use TSD procedures to
calculate AML/AWL/MDL

Notes:

First, we could adapt the TSD procedures to calculate a long-term average from the seasonal or
annual average wasteload allocation, just as we did with the 30-day average wasteload
allocation that applied in the River City POTW example. We could then use the TSD statistics to

calculate an AML, AWL, or MDL from the long-term average.

A second option would be to assume that the seasonal or annual average wasteload allocation is

the required long-term average and then use the TSD to calculate the appropriate effluent limits.



1.47 WQBEL Averaging Periods

WQBEL Averaging Periods

40 CFR 122.45(d) requires that effluent limitations for continuous
discharges, unless impracticable, be expressed as:

- POTWs

= Average monthly limitations (AMLs)
= Average weekly limitations (AWLs)

* Non-POTWs

= Average monthly limitations (AMLs)
= Maximum daily limitations (MDLs)

Notes:

But wait! Remember this slide?

We said that 122.45(d) presents two challenges. The first challenge was that, for most pollutants,
including nutrients, the averaging periods of the wasteload allocations do not match the
required averaging periods for effluent limits. We addressed this challenge by using or adapting

procedures from the TSD to translate wasteload allocations into WQBELs.

However, that still leaves us with the second challenge. The averaging periods specified for
effluent limits in the regulations might not be the most appropriate averaging periods. This is
especially true when the effects of the pollutant are from long-term average concentrations or

mass loadings, as is often the case with nutrients.

As it turns out, EPA addressed this second challenge in acknowledging that there are cases

where the “impracticable” clause of the regulation might apply.



1.48 Impracticability Provision of 40 CFR 122.45(d)

Impracticability Provision of
40 CFR 122.45(d)

EPA has acknowledged that the limitation
expressions in 40 CFR 122.45(d) might not be
practicable for all types of pollutants, for example:

+ Toxic pollutants—TSD guidance

* Nutrients—Chesapeake Bay Memorandum

Notes:

That's right, Frank.

For example, we already have seen that the TSD recommends calculating average monthly and

maximum daily water quality-based limits for toxic pollutants for all types of facilities.

EPA said in the TSD that, for POTWSs as well as non-POTWs, permit writers should calculate
average monthly and maximum daily (rather than average weekly) water quality-based limits for
toxic pollutants. EPA indicated that calculating an average weekly limit rather than a maximum
daily limit is impracticable because it could average out peak toxic concentrations and miss the

discharge’s potential for causing acute toxic effects.

Similarly, in a memorandum on nutrient limits for discharges affecting the Chesapeake Bay, EPA
indicated that there are situations where setting water quality-based effluent limits for nutrients

with averaging periods specified in the regulation might also be considered impracticable.

Let’s take a closer look at the memo, which you can find under the Resources tab to the left of

your screen.



1.49 Chesapeake Bay Memo

T
Chesapeake Bay Memo N TP

+ Long-term nature of nutrient impacts in the Chesapeake Bay
watershed (especially in downstream waters) led to discussion
of annual effluent limitations for nutrients.

+ EPA memorandum (2004) concluded that it was impracticable
(40 CFR 122.45(d)) to express effluent limitations developed to
address certain nutrient-related criteria in the Chesapeake Bay
as AMLs, AWLs, and MDLs.

Notes:

EPA has recognized that the long-term nature of nutrient impacts, particularly in downstream
waters, leads to discussion of whether or not it is appropriate for effluent limitations to be

expressed as annual averages.

A 2004 memorandum from the Office of Wastewater Management at EPA Headquarters
addresses this issue and, in so doing, refers back to the impracticability clause in 40 CFR

122.45(d).

It concludes that it is impracticable to express effluent limitations developed to address certain

nutrient-related criteria in the Chesapeake Bay as AMLs, AWLs, and MDLs.



1.50 Chesapeake Bay Memo

T
Chesapeake Bay Memo N TP

« EPA recognized that principles in the memo might be appropriately
applied to nutrient permitting outside of the Bay.

= Appropriateness outside the Chesapeake Bay watershed would need
to be demonstrated.

Notes:

For purposes of our discussion, it is important to note that the memorandum recognized that
the principles it laid out might also be appropriately applied to permitting for nutrient

discharges affecting other water bodies in a similar way.

The permitting authority must demonstrate that it is appropriate to apply the principles of the

memorandum in watersheds outside of the Chesapeake Bay.

Frank, what would a permitting authority likely have to show?
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Demonstrating the Adequacy of
Annual WQBELs

nile
* The exposure period of concern is very long. H
* The area of concem is far-field.

* The average, rather than maximum, pollutant load or
concentration is of concern (biological and physical
processes “integrate” nutrient loads over time).

+ The annual limitations are technically supportable with robust data
and modeling.

* The appropriate safeguards to protect all other applicable water
quality standards (e.g., local water body standards) are employed.

Notes:

Well, factors that would go into making such a demonstration include:
e Averylong exposure period;
e A far-field area of concern;

e Integration of pollutant loads over time so that an average, rather than maximum,

pollutant load or concentration is of concern;

e Robust modeling that supports the annual or seasonal limits to meet the downstream

criteria; and

e Appropriate safeguards to ensure that all other water quality standards are met,
including local water quality standards that might include criteria expressed as short-

term averages.
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Application of Chesapeake Bay Memo

Annual average (or seasonal average) WQBELs might be appropriate
when implementing:

+ Response variable criteria (e.g., DO, chlorophyll a) in
downstream waters when it is demonstrated that annual average
(or seasonal average) nutrient WQBELs are adequate to ensure
criteria are met (e.g., EPA Region 10's Idaho POTW permit
limits to protect Lake Spokane)

« Annual average (or seasonal average) criteria for nutrients or an
interpretation of narrative criteria that uses annual (or seasonal)
nutrient targets

Notes:

Based on the conclusions of the Chesapeake Bay memorandum we can develop some general

principles regarding when annual or seasonal average WQBELs might be appropriate.

First, they might be appropriate when implementing response-variable criteria in downstream
waters. There would need to be a demonstration that annual or seasonal average WQBELs for
nutrients are adequate to ensure that the downstream criteria are met. An example of such a
demonstration is in EPA Region 10’s permits for Idaho POTWs that included limits on total

phosphorus to protect downstream Lake Spokane.

Second, they might also be appropriate when implementing annual or seasonal average criteria
for nutrients or when implementing an interpretation of a narrative criterion that uses annual or
seasonal nutrient targets. In fact, where this is the case, it might be preferable to include an

annual or seasonal limit in the permit.
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Options for WQBELs from Seasonal TN

or Annual Average WLAs w

1. Use adapted TSD procedures to calculate LTA and AML/AWL/MDL
from wut:cnonﬂ] or WLA[IFII'II.I-I“

2. Assume WLA:essonal) OF WLAamuay= LTA and use TSD procedures to
calculate AML/AWL/MDL

3. Set WQBEL seasonan = WLA seasonay OF WQBEL jannuay = WLA annuai

Notes:

And that, Nizanna, brings us to a third option for calculating WQBELs from seasonal or annual

average wasteload allocations.

Where the applicable nutrient criterion and corresponding wasteload allocation is a seasonal or
annual average, we could set the WQBEL equal to the wasteload allocation. This approach

would give us a seasonal average or annual average WQBEL.



1.54 WQBEL Calculation

WQBEL Calculation

+ EPA Region 10 WQBEL calculations for:
= Sandpoint, Idaho, POTW
= Three Idaho POTWSs on the Spokane River

+ Click the “Case Studies” button to find out more
about these WQBEL calculation examples.

Notes:

If you would like to view case studies showing how EPA Region 10 used two different options for
implementing seasonal average criteria in POTW permits, click the “Case Studies” button at the
bottom of the slide. The case studies consider the Region’s NPDES permits for the City of

Sandpoint, Idaho, and for three other Idaho POTWs on the Spokane River.

Otherwise, click the “Next” button to skip the case studies.
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Calculating WQBELSs from
WLA.(seasnnalﬁ sa“dpt’i“t POTW

June-Sep: WLA(ses500a) = 1.098 mg/L
Oct-May: WLA(seas00a) = 1.740 mg/L

TSD procedures to calculate AML and AWL

» SetLTA= wm:unnmlp
= AML and AWL at the 99th percentile
(assuming & samples/month or 2 samples/week)

« WQBEL = LTA x e [20+ 0-50]

Case Study

Notes:

For the first case study, we are going back to Sandpoint, Idaho, to see how EPA Region 10
calculated average monthly and average weekly limits from a seasonal average wasteload

allocation.

The EPA Region calculated two wasteload allocations for the Sandpoint POTW'’s total
phosphorus discharge to the Pend Oreille River. The seasonal average wasteload allocations

were 1.099 mg/L for June through September and 1.740 mg/L for October through May.

The Region assumed that the long-term average for each season was equal to the seasonal
wasteload allocation and then calculated effluent limits from each long-term average. They

decided to set both the AML and the AWL at the 99th percentile on the lognormal distribution.
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Calculating WQBELSs from
WLA seasona)): Sandpoint POTW (cont.)

WQBEL = LTA x e 2%+ -5+ >

June-Sep: AML =1.099 mg/L % 1.326 = 1.46 mg/L
Oct-May: AML = 1.740 mg/L x 1.326 = 2.31 mg/L

June-Sep: AWL =1.099 mg/L x 1.721 = 1.89 mg/L
Oct-May: AWL =1.740 mg/L = 1.721 = 2.99 mg/L

Case Study

Notes:

Here are the Region’s limit calculations. The two seasonal wasteload allocations for total

phosphorus became the two seasonal long-term averages.

From each long-term average, they calculated an AML and an AWL for each season using the

same equation we adapted from the TSD and demonstrated in our example for the River City

POTW.
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Seasonal Limits: Spokane River
idaho POTWs

Total Phosphorus Total Phosphorus
Modeled Seasonal Average Seasonal Average
P"Di:;f:’“":’ Flow Rate | Modeled Concentration Modeled Load
s {(mgd) February-October February-October
(mg/L) (Iday)
City of Coeur .
&' Alene WWTP 7.6 0.05% 3.17
HARSB WWTP 32 0.05 1.33
City of Post Falls i
WWTP! 5.0 0.0763 319

! Load for City of Post Falls equavalent to discharge concentration of 0.05 mg/L at a flow rate of 7.63 mgd

Case Study

Notes:

Our second case study returns to the example where EPA Region 10 was issuing NPDES permits

to three POTWs along the Spokane River in Idaho.

The allocation to each POTW was a seasonal average load for February through October. The

Region applied these seasonal average loads directly as seasonal average WQBELs.
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Seasonal Limits: Spokane River
idaho POTWs

+ WQBELSs are expressed as seasonal averages with 10-year
compliance schedules.
* Modeling and hydrology support the use of seasonal limits.
= Permits include additional requirements to ensure that water
quality standards are met with seasonal limits.

* WQBELSs (including limits on ammonia and CBOD) are intended to
control far-field effects in Lake Spokane, but also ensure
compliance with water quality standards in the Spokane River.

Case Study

Notes:

The Region was able to use the modeled loads as seasonal average effluent limits because the
modeling showed that as long as the seasonal average total phosphorus loading to Lake

Spokane remains low, the Lake is not sensitive to short-term increases.

In addition, the Region included other requirements in the permits to help ensure that the

seasonal limits will lead to water quality standards attainment. Specifically, the permits include:
e Requirements to report monthly averages and

e Reporting on reduction measures that will be taken to ensure compliance with the
seasonal average for any months where the monthly average exceeds the seasonal

average limits.

The WQBELs are intended to control far-field effects. The upstream end of Lake Spokane is 42.5
miles downstream from the closest of the three Idaho POTWs. The modeling shows, however,
that the effluent limits in the permits will assure attainment of dissolved oxygen criteria and

narrative criteria for nutrients in the Spokane River.



1.59 WQBELs—Part 5, Step 3

WQBELs—Part 5, Step 3

_\‘.

Calculating
Water Quality-
based Effluent

Limitations « Step 3—Determine Whether Limits

Should be Expressed as Concentration

or Mass

WQBELs for Nutrients—Part 5

Notes:

After we have calculated WQBELSs, our final step is to evaluate whether WQBELs should be

expressed in terms of concentration, mass, or both.
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Evaluate the Need for
Concentration and Mass Limits

« 40 CFR 122.45(f) requires that effluent limitations be
expressed in terms of mass except where one of three
exceptions is met.

» One of the exceptions is where applicable standards or
limitations are expressed in other units of measurement
(e.g., concentration).

Notes:

The NPDES regulations at 40 CFR 122.45(f) require that effluent limitations be expressed in
terms of mass unless one of three exceptions is met. One of the three exceptions is where
applicable standards or limitations are expressed in other units of measurement, such as

standard units for pH.

Where you might see this come into play in calculating WQBELs for nutrients is where the
applicable water quality criteria are expressed in concentration units. In this case, WQBELs
derived from concentration-based criteria for nutrients can be expressed in terms of

concentration.



1.61 Evaluate the Need for Concentration and Mass Limits

Evaluate the Need for
Concentration and Mass Limits

* Using both concentration and mass WQBELs would address
cumulative, watershed-wide impacts and local impacts under
various flow scenarios.

» EPA’'s TSD recommends both mass and concentration WQBELs
when receiving water provides < 100:1 dilution.

» Use critical effluent flow from other WQBEL calculations when
converting between mass and concentration limits.

Notes:

Although WQBELs could be expressed as concentration-based limits only, it might be advisable
to supplement concentration limits with mass limits to make sure that we are recognizing the

cumulative impacts of nutrient loading.

On the other side of the coin, mass limits alone might not assure the attainment of water quality
criteria for nutrients in certain flowing waters. Concentration-based limits might be necessary to
supplement mass limits and protect against localized impacts, especially where there is not

significant dilution.

EPA’s TSD recommends both mass and concentration WQBELs when the receiving water

provides less than 100 to 1 dilution.

Calculating mass limits from concentration limits or concentration limits from mass limits
requires a conversion factor and the effluent flow. In these conversion calculations, the permit

writer should use the critical effluent flow that was used in other water quality calculations.



1.62 Mass Limit Calculation Example

Mass Limit Calculation
Example

« EPA Region 10 mass-based WQBEL
calculations for the Sandpoint, Idaho, POTW

+ Click the “Case Study” button to see the mass-
based WQBEL calculation for the limits in the
Sandpoint, Idaho, POTW permit.

Notes:

If you would like to view an example of mass limit calculations from EPA Region 10’s permit for

the City of Sandpoint, Idaho, click the “Case Study” button at the bottom of the slide.

Otherwise, click the “Next” button to skip the case study.



1.63 Concentration and Mass WQBELs: Sandpoint POTW - Pend Oreille

River, Idaho

Concentration and Mass WQBELSs:
Sandpoint POTW -
Pend Oreille River, ldaho

Lake Pend Orelle, idaho

» EPA Region 10 calculated total phosphorus WQBELs (Lake Fend Crede

for Sandpoint POTW. SERSEEEN
= June-September = QOctober-May

« AML = 1.46 mg/L « AML = 2.31 mg/L

« AWL = 1.89 mgiL « AWL =299 mg/L

+ Used the critical effluent flow (POTW design flow) of 5.000 MGD
to calculate mass limits

Case Study

Notes:

For one last time, let’s return to our example of the Sandpoint POTW on the Pend Oreille River

in Idaho.

The Region calculated average monthly and average weekly limits from its interpretation of

Idaho’s narrative nutrient criterion.
The Region also decided to calculate mass limits from these concentration values.

To do this calculation, they used the same critical effluent flow that they used in other water
quality calculations. In this case, the critical effluent flow they chose was the design flow of 5

million gallons per day.



1.64 Concentration and Mass WQBELs: Sandpoint POTW - Pend Oreille

River, Idaho

Concentration and Mass WQBELSs:
Sandpoint POTW -
Pend Oreille River, ldaho

Lake Pend Orelle, idaho

- Mass WQBEL = Conc. WQBEL x Q. X 8.34 B Commocion 205

« June-Seprember
= AML = 1.46 mg/L % 5.000 MGD = 8.34 = 61 Ib/day
* AWL=1.89 mg/L x 5.000 MGD x 8.34 = 79 Ib/day

« October-May
* AML =231 mg/L x 5.000 MGD = 8.34 = 96 Ib/day
« AWL =299 mg/L x 5.000 MGD x 8.34 = 125 Ib/day

Case Study

Notes:

Here are the Region’s calculations converting the concentration values into mass limits.

While NPDES permit limits may be expressed as both concentration and mass, the Region
determined that concentration limits were not necessary in this permit. The limits are expressed

exclusively as mass.



1.65 Concentration and Mass WQBELs: Sandpoint POTW - Pend Oreille

River, Idaho

Concentration and Mass WQBELSs:
Sandpoint POTW -
Pend Oreille River, ldaho

Lake Pend Orelle, idaho

(Lpig Penedl Cepile Basin

Concluded that only mass limits were necessary  cowvsse 2
+ Far-field nature of nutrient impacts

* More than 400:1 dilution under critical conditions

* Dilution of 1,832:1 in receiving water after complete mixing

» TSD recommendation of mass and concentration limits with
< 100:1 dilution

End Case Study S5%

Notes:

The Region explained in the permit fact sheet that the nutrient pollutants exert their impact on

water quality over long distances.

The Pend Oreille River provides a dilution factor of more than 400 to 1 under critical conditions,
even during the low-flow season. In addition, after complete mixing, the river provides over
1,800 to 1 dilution. These large dilution factors mean that the effluent concentration will be

insignificant as long as the permittee complies with its mass limits.

Finally, the Region cited the TSD recommendation that mass and concentration limits be
established for effluents discharging into waters with less than 100-fold dilution, which is not

the case for the Sandpoint permit.

Based on these considerations, the Region determined that only mass limits are needed in the

permit.



1.75 Feedback and Other Presentations

Feedback and Other Presentations

Questions or comments? (am)
npdes nutrients{@epa.qov et

Join us for other online presentations on
Addressing Nutrient Pollution
in NPDES Permits
https:/iwww.epa.gov/npdes/npdes-training [gm)

Notes:
Congratulations on completing the quiz and this presentation!

If you have questions or comments on this presentation or any part of this training curriculum,

you can email npdes nutrients@epa.gov.

Remember, you will find all NPDES online training presentations, under the “Training” section of

USEPA’s NPDES website.

Thanks again for joining us!


mailto:npdes_nutrients@epa.gov
https://www.epa.gov/npdes/npdes-training
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