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This guidebook is from a workshop given in 2020 to project managers and other interested staff in the Minnesota
Pollution Control Agency (MPCA’s) Watershed Division.

The goal of this workshop is to provide knowledge and tools to review and understand total maximum daily load
(TMDL) reports. While you are not expected to understand all of the details of the data analysis and modeling,
you should have enough understanding of the material to ensure that the report is complete and that the results
are in-line with your understanding of the watershed. My role is to support the project managers’ TMDL work.
Because my role is not to review all TMDL reports in the state, | put together this training to help you in your
work with consultants, local partners, or even internal staff who are developing TMDLs for you. | am available if
you have specific questions about your TMDL work, so please feel free to contact me as you are working through
a project.

In Part 1 of this workshop, we’ll go through the different sections of the TMDL report, and I’ll point out specific
things to look for in your TMDL report. In Part 2, we’ll go beyond reviewing TMDL reports—we’ll look at the
technical approaches and models that are often used to develop TMDLs in Minnesota to provide you with
background knowledge, to better understand how the conclusions were drawn, and how to apply them to your
watershed. In Part 3 we'll get into the math of TMDL tables, and then we’ll have a look at a TMDL report and see
how all of the pieces fit together.

Some of the information in this workshop will be very focused on what to look for in a TMDL report. Other
information will stray into aspects of TMDL development that aren’t strictly about reviewing TMDLs, but that
could be useful for your general understanding of TMDLs. Keep in mind that | can’t cover everything here. Feel
free to ask questions, but know that we don’t have time to get into all of the details.

For those of you who will be managing TMDL projects in your watershed but don’t want to get into the nitty
gritty of TMDL development, this workshop will provide you with the basics, and might get into a little more
detail than you would like, especially in Part 2. For those of you who want to get deeper into TMDL
development, this workshop is just the beginning, and future opportunities for mentoring and training in TMDL
development will be made available to you. Because there is a large range in experience and background among
the project managers, some parts of the training might be too basic for some of you, and some parts might be
too advanced for others. Hopefully, you will all find something helpful that you can use as you move forward
with your work on TMDLs.

After the workshop is over, | will distribute the PowerPoint file to all of you who attend. The file has detailed
notes and serves as a manual to accompany the workshop. If you are viewing this PowerPoint after the
workshop, please view it as a slide show so that the animations function.
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Part 1: TMDL report components

In this part, we’ll focus on the components of TMDL reports. More technical information is coming in Part 2. So
even though | mention things like load duration curves in Part 1, don’t worry if you don’t understand all of the
details; just look at the bigger picture here and we’ll get to more detail in the next session.

The TMDL report template is being revised, mostly with additions of text that can be used in a TMDL report.
Because some of the information does not change across TMDL reports, we are providing standard language
that can be adapted for use in your watershed instead of having the TMDL writer needing to reinvent the wheel
every time a new TMDL report is started.

After each section in this presentation, you will see a

“section summary” that looks like this. This information Section Summary
from all three parts of this workshop is compiled in

“Summary Guidelines for Reviewing TMDLs” in the Compiled in appendix:
appendix.

“Summary Guidelines for Reviewing
TMDLs”

What are TMDLs?

This workshop is not a broad
“TMDLs 101” course, so |
won’t be starting from the * Areport
beginning on all of the parts
of a TMDL. Suffice it to say

What are TMDLs?

* An equation

that a “TMDL” is both a * Mandated by the federal Clean
report and an equation. It’s a Water Act

study that is mandated by the * Part of the MPCA’s Watershed
federal Clean Water Act, and Approach

it is just one part of the
MPCA’s bigger picture water
shed approach.

m LA ®mWLA mMOS mRC

Resources for TMDL report review
e Required
e EPA’s Guidelines for Reviewing TMDLs (2002)

e MPCA’s TMDL report template [legal precedent, communication with the U.S. Environmental
Protection agency (EPA)]

o Preferred
e MPCA’s TMDL report template (clarity, consistency)
e This workshop series

The information in this workshop is a combination of required and preferred elements. The EPA’s “Guidelines
for Reviewing TMDLs” presents report components that are required because they are required by the Clean
Water Act and by regulation. The document also presents report elements that are “generally necessary for EPA
to determine if a submitted TMDL is approvable.” While EPA refers to these items as “shoulds,” | am calling
them required here, because they are generally needed for approval.
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https://www.epa.gov/sites/production/files/2015-10/documents/2002_06_04_tmdl_guidance_final52002.pdf

TMDL report outline

A TMDL report is a stand-alone document. All sections need to be described, even if it seems obvious to an

insider.

1. Project overview

1.1 Purpose
1.2 Identification of water bodies
1.3 Priority ranking
2. Applicable water quality standards and numeric water quality targets

3. Watershed and water body characterization

3.1 Lakes

3.2 Streams

3.3 Subwatersheds

3.4 Llanduse

3.5 Water quality

3.6 Pollutant source summary
3.6.1 [Parameter #1, e.g., E. coli]
3.6.1.1 Permitted sources
3.6.1.2 Non-permitted sources
3.6.2 [Parameter #2, e.g., TSS]
3.6.2.1 Permitted sources
3.6.2.2 Non-permitted sources

4. TMDL Development

4.1 [Parameter #1]
4.1.1 Loading capacity methodology
4.1.2 Load allocation (LA) methodology
4.1.3 Wasteload allocation (WLA) methodology
4.1.4 Margin of safety

4.1.5 Seasonal variation and critical conditions
4.1.6 Reserve capacity

4.1.7 Baseline year

4.1.8 Percent reduction

4.1.9 TMDL summary
4.2 [Parameter #2]
5. Future growth considerations

5.1 New or expanding permitted MS4 WLA transfer process
5.2 New or expanding wastewater (TSS and E. coli TMDLs only)
6. Reasonable assurance

7. Monitoring plan

8. Implementation strategy summary

8.1 Permitted sources
8.2 Non-permitted sources
8.3 Cost
8.4 Adaptive management
9. Public participation
9.1 Public notice
10. Literature cited

Appendices
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Identification of water bodies: accounting for impairments

The project overview has a section called “Identification of water bodies” where we list the impairments that are
addressed in the report. When we started doing TMDLs on a Hydrologic Unit Code (HUC)-8 watershed basis, this
got more complicated, because we also wanted to acknowledge impairments for which TMDLs are not being
developed. And as we move into the next round of HUC-8 TMDLs, it’s nice to also list TMDLs that have already
been completed.

In essence, we want to provide an overall status update on the impairments in the watershed, or “accounting
for impairments.” In addition to being a helpful resource for someone who wants to know what’s going on in the
watershed, we also need to keep track of impairments to appropriately categorize them in the list of impaired
water bodies.

We want to answer these
questions: Which TMDLs Accounting for Impairments
have already been
completed? Which TMDLs
are developed in this report? Table in Section 1.2 Identification of water bodies
Which impairments still need
TMDLs? Which impairments
don’t need TMDLs at all? This

and/or Appendix

information either could be * Optional: Include list of all impaired water bodies in HUC8 and indicate:
in a table at the beginning of + Which TMDLs are already done (in previous TMDL report)

a TMDL report (Section 1.2), * Which TMDLs are done in this TMDL report

or it can be put inan * Which impairments are being deferred and still need a TMDL?

appendix if there are a lot of
impairments in the
watershed. It's sometimes
clearer to just include the impairments for which TMDLs are being developed in the report in the main body of
the report (i.e., Section 1.2). The revised TMDL template provides a sample table in the appendix for tracking the
status of all impairments in a watershed. The table can be adapted based on personal preference and the
specifics of your watershed. While including all HUC-8 impairments isn’t required for a TMDL report, it does
provide a helpful overview of watershed impairments.

* Which don’t need TMDLs (e.g., hon-pollutant, natural background)

If you are doing a HUC-8 TMDL, consider including a list of all of the impairments in the HUC-8 watershed and
indicating the status, including what we call the “EPA category.”

For many impairments, these questions here are pretty straightforward to answer. It gets more complicated
with the biota impairments, especially when there are multiple stressors involved. We still have not developed
guidance on what to do with inconclusive stressors, so we’ll have to decide on a case-by-case basis until that is

resolved. § A
Accounting for Impairments

Here are the categories that are

used to account for TMDLs. In Description
Minnesota’s list of impaired Categony _

. Impaired or threatened; approved TMDL study (“done”)
water bodies, they are referred

4B Impaired or threatened; TMDL study not required because water quality standards are expected
to as the “EPA category,” and to be met in near future
they are included as pa rt of 4C Impaired or threatened; TMDL study not required because impairmentis not caused by a
h listi hi . ) pollutant (“nen-pollutant”)
€ac IStmg' Eac Impalrment IS 4D Impaired or threatened; doesn't require a TMDL because the impairmentis due to natural
assigned a category_ Soifa conditionswith only insignificantanthropogenicinfluence (“natural background”)
water body has muItlpIe 4E !mpa_lred or Fhreatened but existing data strongly suggests a TMDL is r?c_»t reqmred because_ _
impairment is solely a result of natural sources or non-pollutant conditions; a final determination
ImpalrmentS, It W||| have of Category 4C or 4D will be made in the next assessment cycle pending confirmation from

additional information (i.e., water quality or land use)

multiple categories—one per — —
. X 5 Use assessment indicatesan impaired status and no TMDL plan has been completed
impairment. All of the (“not done yet”)

categories listed here are for
impaired waters; there are other categories that are used for unimpaired water bodies.
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The main categories that we’re concerned with in TMDL reports are 4A (“done”), 4C (“non-pollutant”), 4D
(“natural background”), and 5 (“not done yet”):

Category 4A is used if the water body is impaired but there is an approved TMDL study for that
impairment. In other words, these TMDLs are “done.”

Category 4B is used when a TMDL study is not required because water quality standards (WQS) are
expected to be met in the near future. In some states, one way that this has been used is when a new
point source permit limit is expected to bring the water body back into compliance with WQS. There are
no water bodies categorized as 4B in Minnesota (as of approved 2018 list). It’s a lot of work to justify, so
sometimes it’s easier just to write a TMDL for the water body.

Category 4C is when the impairment is not caused by a pollutant. This is common with biota
impairments where the impairment is due to a non-pollutant stressor such as habitat or hydrologic
connectivity. Because these stressors are not pollutants, we cannot write TMDLs for them.

Category 4D impairments also don’t require a TMDL, but in this case it is because the impairment is due
to natural conditions with only insignificant anthropogenic influence. We commonly refer to this
concept as “natural background.” For these 4D impairments, a site-specific standard has not yet been
developed.

Category 4E is not common; it’s only been used once in the state. It was used when there wasn’t enough
information to determine if the impairment should be in 4C (non-pollutant) or 4D (natural background).
It might be easier to wait and leave the impairment in Category 5 until you figure out if it should be in 4C
or 4D.

Category 5 are the impairments for which TMDLs have not been developed, or “not done yet.”

Accounting for biota impairments

Some of the accounting for

impairments can get Accounting for biota impairments
complicated with biota

impairments, and this is

because of the extra step of

stressor identification that is

needed. With many of the

turbidity

conventional listings, like E. TMDL listing E. coli G biota
coli and total suspended solids

(TSS), it is straightforward to \
determine which pollutant the _

TMDL should be written on. pollutant E. coli TS5 ?

For an E. coli listing, an E. coli

TMDL is developed, because

the pollutant E. coli is what causes the listing of E. coli. The same is true for TSS impairments. With turbidity
impairments, which were listed before the TSS standard replaced the older turbidity standard, the “pollutant”
TSS is what typically caused the turbidity impairments, and therefore a TSS TMDL is developed for turbidity
impairments. But with biota impairments, we need to do some work to identify what is causing the impairment.
This is what the stressor identification does.
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The stressor identification
looks at all of the possible
stressors that could be
causing the biota
impairment. If a pollutant is
identified that causes the
impairment, then a TMDL
can be developed for that
pollutant. For example, a TSS
or a phosphorus TMDL would
be developed if TSS or
phosphorus were identified
as the stressor.

However, in many cases the
stressors that cause
impairment are not
pollutant-based. Habitat and
altered hydrology are two
straightforward examples.
Because we need a pollutant
if we want to develop a
TMDL, we can not develop a
TMDL if the stressor is not a
pollutant. Dissolved oxygen
(DO) can go both ways: if it is
linked to a pollutant (e.g.,
high phosphorus leading to
eutrophication leading to

stressor
_ E. coli TSS biota
pollutant

stressor
]

Accounting for biota impairments

DO
habitat

hydrology

N etc.

!

altered

turbidity

| L

E. coli TSS thermal load

etc.

Accounting for biota impairments

-

o
‘ altered
hydrology _

etet

turbidity

E. coli TSS

low DO), then a TMDL can be written on the pollutant. It could also be non-pollutant, for example if the low DO
is due to flat topography and a natural lack of reaeration.

When you have multiple
stressors with a biota
impairment, it can get a little
more complicated to
determine which category
the impairment falls under.

Category 4A is used only if
there are no other TMDLs
needed. If there is a stressor
left unresolved, the
impairment stays in Category
5 (e.g., if there is one TMDL
approved for one stressor to
an impairment, but one

EPA
Category

&
4B

Accounting for Impairments

Description

Impaired or threatened; approved TMDL study-

Impaired or threatened; TMDL study not required because water quality standards are expected
to be met in near future

Impaired or threatened; TMDL study not required because impairmentis not caused by a
pollutant

Impaired or threatened; doesn't require a TMDL because the impairmentis due to natural
conditionswith only insignificantanthropogenicinfluence

Impaired or threatened but existing data strongly suggests a TMDL is not required because
impairment is solely a result of natural sources or non-pollutant conditions; a final determination
of Category 4C or 4D will be made in the next assessment cycle pending confirmation from
additional information (i.e., water quality or land use)

Use assessment indicatesan impaired status and no TMDL plan has been completed

TMDL is still needed for another stressor of the same impairment, it is Category 5). If there is one pollutant
stressor for which a TMDL has been approved, and one non-pollutant stressor, the impairment goes to Category
4A. Even though there is that one non-pollutant stressor, Category 4A overrides Category 4C to account for the

completed TMDL.
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Here’'s an example of a

table that could be Accounting for Impairments
included in the report
to account for Year ;
. . . ‘Waterbody Use | Added | Affected | Proposed(| Impaired Waters Pollutant or | TMDL Developed in this
Impalrments_ Notlce HUC8 Name (ID) Class | toList | Use Category . Listing Stressor Report

. . g5 Aquatic A e o o polutant stressor
the r|ght S|de Of the & § 4C macroinvertebrate DO/ eutroph

L. ’9;. g Crooked Creek, | 1B, 2018 | Aquife bioassessments P No: DO not linked to P load
ta b | e—itin Cl u d est h e EE = | South Fork (574) | 2Ag “ S Temperature | No: non-pollutant stressor
|IStIng, the poIIuta nt or 3 Blogssessments DO/ eutroph | No: DO not linked to P load
Stressor and Whether = Aq Rec 4A E. coli E. coli Yes: E. coli
’ N Aquati
. Winnecugo 18 | 2018 A mqa‘:?nixcnvertebrate S5
ornota TMDL is Creek (693) | 248 Aaufe bioassessments Yes: Tss
. 4n TS5 TSS
d eve l 0 pEd I'n the . § = AqRec 4A E. coli E. coli Yes: E. coli
report. Aga|n' th|s IS % g Nitrate No: WQS not established
g 3 Upper lowa 28g 2018 Aguatic
Stra|ghtfo rwa rd for the 5 £ | River (550) Aq Life 5 macroinvertebrate Habitat No: non-pollutant stressor
§ bioassessments
H Fl Iterat No: -pollutant st

E. coli and TSS o ey
i i Rl 28g | 2018 | Aqglife | 4C bioassessments
|mpa|rments. See a|SO {520) Flow alteration | No: non-pollutant stressor
that there is one biota 2020 Call for Recategorization 7

impairment for which

TSS was identified as the stressor; this biota impairment is being addressed by a TSS TMDL. For these E. coli and
TSS TMDLs, the proposed Category is 4A, because all of the needed TMDLs will have been developed upon
approval of this report.

For some of the biota impairments, the stressors are non-pollutant, and TMDLs are not developed. The
proposed Category is 4C, which is for non-pollutant impairments.

And, lastly, for one of the biota impairments, nitrate was identified as a stressor. Even though this is a pollutant,
the state has decided to defer these TMDLs until an aquatic life numeric standard for nitrate is developed.
Therefore, this TMDL is not developed in this report, but for a different reason than the others. This is
categorized as 5, because there is still a TMDL that is needed that has not yet been developed. In this case,
Category 5 overrides Category 4C, because a TMDL is still needed for this impairment.

By putting the EPA categories in the report, it does not automatically change the classification! The change in
classification is done through the impaired waters list, and any change in classification that is not a simple
“TMDL completed” needs to be submitted to Miranda Nichols. You will need to submit documentation to
reclassify impairments.

Section Summary

What will be the proposed status of the impairment upon
approval of TMDL report?

e One proposed category per impairment
e With multiple stressors:
o 4A overrides 4C

o 5 overrides all others

Page 7 of 58 November 2020 | wqg-iwl1-70



Water quality standards

Water quality standards (WQS)
should be included only for Water quality standards
parameters for which TMDLs are
developed in the report. Include all
relevant standards for each
pollutant. For example, some

parameters have more than one

numeric standard per impairment_ * If more than one numeric criteria applies for an impairment, indicate which is used for
TMDL (e.g., E. coli, chloride)

* Designated uses

* Numeric criteria

This is the case with E. coli, where
there is a monthly geometric mean
standard and a maximum standard *{Ecareeion

for individual samples. In that case, * utientonisSegion
indicate which numeric standard is ~ takeidothiches
used for the TMDL and explain why.
For some pollutants, standards vary
by ecoregion, lake depth, or use class. In that case, include all of the standards that are relevant to the TMDLs
developed in the report.

* Criteria can vary per pollutant

* Useclass(2Avs. 2B)

One thing frequently missing in TMDL reports is clarity on which standards apply to which impaired water body
when there is more than one standard per parameter. This is becoming more important as we write TMDL
reports that address many impairments where it’s not so easy to keep track of the relevant standards without
explicitly and clearly including the information, preferably in a table in the WQS section (although it could be
elsewhere in the report, as long as it’s included).

This is an example from a draft
TMDL. The report included a Water quality standards
table with the list of

i i H Impairments Pe:u“l.:::;‘s::::;nr Lake ID Lake Name DJ:Z':.'.': HUC10 L‘i':t:'d ?W'ﬁ?m‘
Impalrments (fIrSt table)’ and a (]dentiﬁcatjon of Aquatic Recreation: | 04-0295-00 Long Lake 28, 3C 0502030501 2018| 2016/2019
ta ble Wlth the water Ualit = ""‘i'::‘:;"""“li'c":::':" 15-0156-00 Stony Lake 28, 3C 0302030505 2018|2016/2019
t d d b . q y Water bOdIeS) i I(Pshuslplfl:llls; 60-0189-00 Cameron Lake 28, 3C 0902030506 2018 2016/2019
Standards by ecoregion
(second table). There was also : Region ™ Chla | Secchibisk
Water quality orth Central Hardwoo
a table in the water body PR e |cowgn | 20wt | 10m
Characterlzatlon SeCtlon W|th Northern Lakes and Forests | 30 pg/L 9 pg/L 2.0m
useful information about
. . Drainage Percent of the Maximum
drainage area and depth (third Area | ClearwaterRiver | Depth
Lake Lake ID Waterbody County (mi2) Area (Feet)
table). But f th
a e)' utnone o ese ot 04-0295-00 | Long Lake Beltrami 4.26 0.31% 17.8
characterization
tables show which WQS apply 15-0156-00 | Stonylake | Clearwater 030 0.02% 16
60-0189-00 | Cameron Lake Polk 2.02 0.15% 8.5

to which lake.

Page 8 of 58 November 2020 | wqg-iwl1-70



To make it clear which WQS, or

TMDL endpoints, were used in Water quality standards
the TMDLs, make the link
between each water body and
the relevant standard. There N
are many ways that you can do Regi i Chl-a Secchi Disk I Lake

Make the link between water body and standard. Options:

Water quality
. : North Central Hardwood Stony,
thlS, choose the Optlon that standards Forest, Shallow Lakes 60 pg/L 20 pg/L 1.0m Cameron |
WorkS best for you. The best Northern Lakes and Forests | 30 pg/L 9 ug/L 2.0m | __Llong / |
options are to include the N
endpoints in the WQS table or
Drainage Percent of the Maximum | \
i Area | Clearwater River | Depth Lake Depth |
n the lake or stream Lake or stream Lake ID Waterbody County (mi?) water:hed Area (Fel;t[ || Ecoregion le:lassp
characterization table. In this characterization 94929590 [ tonglske Beltrami 4.26 0.31% 17.4 NLF Lake
eXampIe e|ther Opt|0n WOI‘kS 15-0156-00 Stony Lake Clearwater 0.30 0.02% 16 NCHF | shallow lake
’ 60-0189-00 | Cameron Lake Polk 2.02 0.15% 8.5 V|L\ NCHF | Shallow lake |y

fine. If there are many
impairments in the report, it
might be easiest to add a column to the lake or stream characterization table.

Section Summary

e Are WQS presented for all impairments for which
TMDLs are developed?

e Is it clear which standard applies to which water
body?

Watershed and water body characterization

The water body characterization section contains general information on the impaired lakes and streams—
including lake surface area and depth, watershed area, and drainage direction.

Lakes, streams, subwatersheds

The template includes three
sections—lakes, streams, and Lakes, streams, subwatersheds
subwatersheds—that are
primarily tables and maps to
show water body sizes, depths, - Water body size, depth, area
areas, etc. A map of
subwatershed boundaries
should be included; several
maps may need to be shown
depending on the size of the
watershed and the numbers of
impairments. The example here
is a simple one, with only two
impaired reaches in this part of
the watershed.

* Watershed size, boundaries,
and drainage
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Land cover and/or land use

Maps and tables are used to
describe both the existing land
cover or land use and the pre-
settlement land cover.

Water quality

In the water quality (WQ)
section, figures and tables
are used to describe the
most recent 10 years of data.
This section can vary greatly
so I'll just show you some
examples of data summaries.
When reviewing a TMDL
report, what you should look
for is a description of the
data sources, the monitoring
sites, and the years and
months of the data. It's
especially important to know
if only certain months of data
were used in cases where a

Land cover and/or land use

B b F i s . A

Existing and
pre-settlement
land cover

9/25/2020

Water quality

* Description of data sources (e.g., EQuIS, USGS, local partner data not in
EQuIS), sites, date range, months

* Figures and/or tables, most recent 10 years of data, comparison to water
quality criteria

Table 8. Summary of E. coli data (2008-2017) for impaired reaches.

Summaries include data from months during which the standard appliss (see Section 2.2). £, coff units are org/100mL.
Number of
Reach Name (Description) | AuID | S3MPle | Geometric | Max- Exceedances of F'E"“'"C"“z
Count Mean imum?* Exceedance

dividual Standard

Hay Creek (Unnamed cr to

% 630 15 269 | 22,420 2 67%/13%
Mississippi R)
North Two River
(Headwaters (Mary Lk 77- 524 15 695 | 20,000 4| 100%/27%

0019-00) to South Two R)
South Two River (T125

R31W 521, south line to 542 22 1641 | 6131 16 [ 100%/73%
T125 R3LW 523, east line)

27

WQ criterion only applies during certain months of the year. This table states that the summaries include data
from the months during which the standard applies. This seems like it should be obvious, but if it’s not stated,
then we wouldn’t necessarily have the confidence that it was actually done.

For lake WQ data, the
phosphorus, chlorophyll-a,
and Secchi data can be
shown in a graph and/or a
table. See that in this
example, the date range, the
months, the monitoring sites,
and the WQS are all
presented.
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Lakes:
phosphorus,
200 06
chlorophyll-a, T 1.
180 A qos
7 T =1
and Secchi = CETT T e
L] S SR T B T
LS { 57 i 12
o 14 .- Y 1 4
E. 2 g4 14 €
3 120 | 16 g
£ 8
100 18
g :
cofeckoad20 F
E w0 3
= s {22
B s0 /T 2
24
Table 71. Platte Lake (18-0088-00) watsr quality data summary, 2008-2017, wl F—%_ =
Sites 208-211. Vaiues nred incicate wiolationsof the standard — —— 26
20 ta  Phosphorus
Average of Annual Growing Water Quality = L [ = y _Pstd
Earanates Season Maans (Jun-Sep) Standard * - - 4o % Chioropnyia
« Chi sid
T (gl) s =30 2008 2009 2010 2011 2012 2013 2014 2015 T seceni
Chio (ugll) 7 Ty Year = seceni sid
Secchi (m) 11 220 Figure 29. Platte Lake (18-0085-00) water quality data.

- Growing season means +/ - standard error, sites 208-211.

28
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In addition to summaries for
each water body, data can be Water quality
combined across multiple
water bodies to show

general WQ trends in the jcgir;ngjﬁizf:a E%EE = o " = nsg

watershed. For example, this water bodies to o .

box plot shows the E. coli show general 7 1500 s

concentrations by flow zone patterns 2 - o] R—
for all of the E. coli E 7 01260 oan00 mi
impairments in the o Ciass 2
watershed. The data suggest ZEE | I N l &] i %;?;ﬂ‘;;mu
that, across the board, higher G e R B pim D

E. coli is observed during e Her e W i Dt
h igh fl OWS . Figure 9. Box plot of E. coli concentration by flow zone for all reaches with E. coli impairments.

Section Summary

e Lakes, streams, subwatersheds: is all of the
required information included? (see template)

e Land cover and/or land use maps and tables

e Water quality: description of data sources, sites,
date range, months

Pollutant sources

There is a wide range of
approaches for the source Pollutant sources
assessment. The level of
information included depends
on the scope of the project, the
information available, and other

* Wide range of approaches, qualitative or
quantitative (or a mix)

particulars about the watershed * Does not include information on allocations
and the project. The * Summary table that identifies or summarizes
organization of this section can primary sources—ideal

really vary, depending on how

many pollutants and how many What are the primary sources of each
sources per pollutant and how golitant?

much overlap, So there’s a lot of Where does each source come from? How is it

flexibility regarding what this delivereciosurinesyaters)

section looks like.

32

It's best to not introduce anything related to TMDL allocations here. Keep this section to the estimates of the
existing sources, and not what needs to be done for the TMDL scenario.

In the end, the question that you should be able to easily answer from this section is, What are the primary
sources of each pollutant? Plus a little more detail on each source—Where does each source come from? How is
it delivered to surface waters?
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Source assessment approaches
I'll discuss three general levels of source assessment: quantitative, semi-quantitative, and qualitative.

By “quantitative,” | mean Source assessment approaches
that there are numeric load

estimates for the various

sources for each impaired * Quantitative
water body. Here is an * Load estimates Source Two Rivers Lake (73-0138) Platte Lake (12-0018)
TP Load (Ib/yr) | TP Load (%) TPload (Ib/yr) | TP Load (%)
example of a gquantitative . o Cropland 18,064 2% 2378 45%
tfort = Semi-quantltatlve Pasture 1,546 7% 329 7%
source assessment 1or two Feedlots 193 <1% 3 <1%
lake TMDLs in the * Some numbers, but no load Watershed | Developed 280 1% 1 2%
i : . R . estimates Grassland 752 3% 144 3%
Mississippi River—Sartell Forest 239 1% &7 12%
i ) Wetlands 126 <1% 489 10%
Watershed TMDL report. In * Qualitative B 200 % 180 =
. Internal not quantified 216 4%
thlS examplel bOth the * No (or few) numbers, Atmospheric De position 140 <1% 400 8%
actual loads are provided in descriptive Point Source as 2 0 o
Total 21,956 100% 4,833 100%

addition to the percent
load.

Quantitative source
assessments can also be Source assessment approaches
summarized using pie charts or
bar graphs. The pie graph is
from the draft Kettle River

* Quantitative Eleven Lake

Internal

Watershed TMDL, and the bar 7 Leademares IR sg,t:lbs

graph on the left is another * Semi-quantitative 20— T

way of showing the same data. « Some numbers, but no load 555

It can be helpful to show the EStEtes o

actual numeric values, either in « Qualitative g B

a table or as labels in a figure, " N [T HBETS, »

because these often come in descriptive e o s

handy to use in other related * I I .

reports, studies, or grant T

applications. u

Semi-quantitative source
assessments are common in E.
coli TMDLs, because numeric
loading estimates are not

Source assessment approaches

Table 20.£ I ype in THADL e Missesots and South Daksota)

it i . itati T B
traditionally provided. Quantitative et cimeton |
Aninal § Production
. Reach Name (AUID) il 8 o | x
* Load estimates AR AR Ak | Pt
&
H} 2. 2 101,211 40 51 7 <1 2 510,016
. Seml-q uantitative
2008 || m|s |<a|s | wsom
¢ Some numbers, but no load meoms | 6 || 2 <12 [aosa
estimates wae | s || 2 <1 s | ws0m
ws3 |18 s | 3 [<1|as | smass
- . .
Qualitative S
| TMDL Project Focus Area *
« No (or few) num bers, [Minnesota River, Big Stone Lake to Marsh Lake Dam | 0
(07020001552
dESC”PtWE | Minnesota River, Lac qui Parle Dam ta Granite Falls
Dam (07020004-747) 18
|Minnesota River, Blue Earth River to Cherry Creek |
| (07020007-723) 16
| Minnesota River, Cherry Creek to High Island Creek |
| (07020012-789) 4
| Minnesota River, High Island Creek to Carver Creek
(07020012-800) 12 35
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You might decide todo a
more descriptive, or
qualitative, source
assessment if you don’t
have the data to support
something more
guantitative, or if you have
a tight project budget
and/or time line.

Identify primary sources

Of the sources discussed in
the source assessment, the
report should also identify
the primary sources.
Knowing what the primary
sources are is important to
guide implementation. In
this example, you can
quickly scan this figure and
see that near-channel
sources are the primary TSS
source in this project area,
upland loads are lower but
still substantial, and point
sources are not a primary
source.

In the semi-quantitative
example, information about
the sources was used to
determine if each source
was a likely E. coli source, a
potential source, or an
unlikely source. Even
though there are not
numeric estimates, the
reader can still look at this
table and pull out the
primary sources for each
impairment.

Page 13 of 58

* Quantitative

* Load estimates

* Semi-quantitative

* Some numbers, but no load

estimates

* Qualitative

* No (or few) numbers,
descriptive

* Quantitative
+ Semi-quantitative

* Qualitative

* Quantitative
* Semi-quantitative

* Qualitative

Source assessment approaches

Livestock

Livestock are potential sources of fecal bacteria and nutrients to streams in the Watonwan River
Watershed, particularly when direct access is not restrieted andfor where feeding structures are located
adjacent to riparian areas.

Animal waste from non-permitted AFOs can be delivered to surface waters from failire of manure
containment, runoff from the AFO itself, or runoff from nearby fields where the manure is applied

While a full ing of the fate of manure project, alarge

portion of it s ultimately applied to the land surface and, therefore, this source is of concern. Minn R

70202225 ] for land appi f manure; however, there are no explicit
for £, colf or prior ta land appl pr that Inject ar

incorporate manure pose lower risk to surface waters than surface application with littie or no
incorporation. In addition, manure application on frozen/snow covered ground in late winter months
presents a high risk for runcff (Freme et al. 2012). Registered feedlots are mapped in Figure 9.

Identify primary sources

Upland ® Near-Channel m Point Sources

_ 300,000
s
E 250,000
E 200,000
S 150,000
a
2 100,000
: [
© 50,000
£ = = r
Z .

P e > $ o -

FC A A A S A
(}\\Q & & <\°° 2 ;‘p \945"
\\"s &
A% <&
\»\*
&
HUC8 Watershed

Figure 22. TSS loads by HUC-8 watershed.

Identify primary sources

Table 14. Summary of E. coli sources
o Likely E. coli source; o Potential . coli source; — Unlikely £. coli source

Source
ITPHS and S5TSs that
‘Waterbody Stormwater | are Failing to Protect | Permitted
Name AUID | Livestock | Wildlife | Runoff d r* Wi
Caledonia
Crooked wwip
Creek 519 . o o o =
Upper lowa
River 550 . - - o -
Little lowa
River 548 . - - o -
Upper lowa Le Roy WWTP
River 509 . . o
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It’s helpful to clearly
identify the primary
sources, even if the
source assessment isn’t
quantitative.

Natural background sources

Regardless of the approach
used to assess sources, we
have to address natural
background sources in all
TMDL reports. This is one of
the outcomes of legal
challenges to TMDLs in
Minnesota. Because of the
legal implications, the
template contains language
that should be used and
adapted in every TMDL
report.

Identify primary sources

* Quantitative

* Semi-quantitative “A qualitative approach was used to identify

permitted and non-permitted sources of E.
coli in the watershed. E. coli from livestock
and SSTSs are the highest priority sources in
the Watonwan River Watershed. Detailed
explanation and rationale for the priority
ranking is provided in the following
subsections.”

* Qualitative

Natural background sources

* Must be addressed
(see report template)

+ Definition
* Evaluation

* Conclusion

NPDES-permitted feedlots and CAFOs

As somewhat of a side note,
based on recent discussions
with the EPA, we should list
all National Pollutant
Discharge Elimination
System (NPDES)- or State
Disposal System (SDS)-
permitted feedlots and
concentrated animal feeding
operations (CAFOs) in the
report. The intent is to
provide a sense of how
many CAFOs are in the area,
because the manure from
those CAFOs is likely ending

NPDES-permitted feedlots and CAFOs

+ Extent of NPDES-permitted feedlots and CAFQOs
provides information on potential effects of
feedlots on water quality through application
of manure to nearby agricultural fields

* Include list of NPDES-permitted feedlots and
CAFOs (report body or link to appendix).

+ Tableau’s Active Feedlot Sites (Reg Required) report;
include feedlots with NPDES/SDS/GAP =Y

+ See TMDL report template appendix

1

i)

up on fields in the vicinity. Therefore, we do not need to list the feedlots by impaired watershed, but rather can
list them by HUC-12 for the entire HUC-8 watershed. These data can be generated in the Tableau report listed

here.

Page 14 of 58
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http://tableau/#/views/WatershedReport-ActiveFeedlotInspections/ActiveFeedlotsitesRegRequired

Section Summary

e Are the primary sources of each pollutant identified?

e Does the report describe where each source comes
from and how it is delivered to surface waters?

Source assessment: link to WQ data

It is often helpful to reference the WQ data assessment in the source assessment, because we can learn a lot about
the primary sources based on patterns in WQ data. One example is how pollutant concentrations change by flow.
We looked at this figure earlier as an example that could be included in the water quality section. This figure then
could be referenced in

the source assessment, to Source assessment: Link to WQ data
show how the water
quality data support the Use water quality data assessment to inform source assessment

source assessment. This is
because different
pollutant sources are
more likely to occur + Lake depth profiles e e ——

under certain flow P,
regimes. For example,

'E' *
. . Very Very S: 1400, _ singlo Sample
impacts from point N - S
v

 Relationship with flow

« Seasonal patterns

sources and direct access Point sources v o .

of livestock to streams o A el s A :Z: O
Watershed runoff 7| 7| T e e e e e s

are more pronounced

5%-T5%
T Hon-Outier Range
tiors

Bank erosion v Flow Percont Excosds /Flow Zono

during low flows, because
the loads aren’t diluted
by high flows. In contrast,
impacts from watershed runoff and bank erosion are more pronounced during high flows, because this is when
large amounts of watershed runoff occur and when high stream velocities lead to erosion of the banks.

43

Back to the figure on the right (of the above slide): if the highest concentrations and the majority of the
exceedances are observed under high flows, it suggests that runoff driven sources such as stormwater runoff and
bank erosion are more

likely sources, and the g

sources that would be Source assessment: Link to WQ data
more prominent ur.'nder Use water quality data assessment to inform source assessment
low flows are less likely.

* Relationship with flow

Seasonal patterns in €90

data also can provide * Seasonal patterns -
useful information. For
example, if higher lake
phosphorus
concentrations are
observed in the late
summer and fall, it

* Lake depth profiles 400

300

200

Total Phosphorus (pg/L)

100

0

often indicates that 426 SM16 6/5  6/25  7/15  8/4  8/24 8/13  10/3
internal loading could Date (month/day)

be an important source M
of phosphorus.
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Similarly, lake depth

profiles that show ;

stratification and low Source assessment: Link to WQ data
DO concentrations in
the bottom waters also
suggest that internal o —

loading could be an * Seasonal patterns ! : : ;i ..M W a8 88

important source. o
P * Lake depth profiles

Use water quality data assessment to inform source assessment

* Relationship with flow

—e— Apr 17
o May 2
4 —— May9
o May 15
—— May 30
= Jun 12
—+— Jun 26
—a— Jul 10
—— Jul24
] - Aug7
o— Aug 21
-o-Sep 5

Sep 18
10 —— Oct23

Deptn (m)
&

5

Section Summary

Look at the WQ data summary and compare it to the source
assessment and see if they are consistent with one another.

TMDL development

You will need to
review the TMDL TMDL development
development
section in the
report to make

sure that there is * Loading capacity TMDL = LA + WLA + MOS + RC
enough detail on miies

how the loading * WLA

capacity and each . LA

of the allocations
was developed. |
will briefly review

Seasonal variation and critical conditions

* Reserve capacity

each of the ¢ Baseline year
components and * Percentreduction
give you + TMDL summary ELA ®EWLA mMOS mRC

important pieces
of information to
look for.

48
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Loading capacity
The loading capacity section

should explain the overall
approach that was used to

TMDL development: Loading capacity

develop the TMDLs. This will * Describe the overall approach e
be the load duration curve * Load duration curve for stream TMDLs i = \
§ oo\
approaCh for many stream * Bathtub lake modeling { 1200 |
TMDLs, and lake modeling i
. + Other 2
using the Bathtub model for o i o T e
many lake TMDLs. The goal * Stick with justthe LC
i . . . Flow zones
of this section is to describe TMDL parameter Veryhigh | High | Midrange | Low | Verylow
2,391-89cfs | 88-32¢fs 31-20 ¢fs 19-8.6¢cfs | 8.5-3.4¢fs
1 ources ad (Ib/d])
hOW the Overa” Ioadlng BuundaryConditic:at lowa State Line * 27 10 TSSLOAJC 2.5 1.1
capacity (LC), or total load | il ¥ S S VO Y
Eitzen WWTP (MN0049531) 78 78 78 78

that the water body can

. . y Load To"l':'t.:ll ﬁ 6:21 2,72987. 1,70331 57687
assimilate, was derived, wos| 67 | _se o5

: o : —— —  sElmLm lw

without going into details —Exting 00 pescentle concenteation{me/] & .
about how it was allocated
to the different sources.
Margin of safety
The margin of safety (MOS) is | —
used to account for TMDL development: margin of safety
uncertainty about pollutant
loads and the water body’s * Explicit =
response. The MOS can be * Why is x% considered enough? w0
explicit, where we set aside + Amount and quality of data used e "
load that is then not fOIfZ”a'VSiS and model e

. calibration g
available to be allocated £
among the sources, or it can * Implicit § 20
be impIicit, where we’ve * Why are the assumptions zj
made conservative conservative?
assumptions in the modeling
to cover for the * See MOS guidance document linked to in TMDL report template

uncertainties. If an explicit
MOS was used, the report
needs to state why the MOS
is considered enough. Often
the amount and the quality MN River and Greater Blue Earth River TSS TMDLs (2019):

of data that were used in the The Minnesota River HSPF models were calibrated and validated using 57 stream flow gaging stations,
ana|ysi5 and/or the model with at least three gaging stations for each HUC-8 watershed (Tetra Tech 2016; RESPEC 2014). Fourteen
gaging stations have long-term, continuous flow records; 22 have long-term, seasonal flow records; and
21 have short-term, seasonal flow records. Sixty-three in-stream water quality stations were used for

TMDL development: margin of safety

calibration is discussed. For

exa mple, a model with lots the sediment calibration and corroboration; all stations have at least 100 TSS samples from the
of calibration sites that have simulation period. Calibration results indicate that the HSPF model is a valid representation of

. . hydrologic and sediment conditions in the watershed. The LDCs were developed using HSPF-simulated
|Ong-term calibration data daily flow data. An explicit MOS of 10% was included in all 61 TSS TMDLs to account for uncertainty that
would su pport a smaller the pollutant allocations would attain the water quality targets. The use of an explicit MOS accounts for

environmental variability in pollutant loading, variability in water quality monitoring data, calibration

MOS. If the mOdel has few and validation processes of modeling efforts, uncertainty in modeling outputs, conservative assumptions

calibration sites a nd/or a made during the modeling efforts, and limitations associated with the drainage area-ratio method used

poor data record that COUld to extrapolate USGS flow data. The MOS was allocated after the Lac qui Parle BC was allocated (i.e., 10%
’ of the quantity of the LC less Lac qui Parle BC).

warrant a larger MOS. If an

implicit MOS was used, the

report needs to describe what the assumptions are and why they are conservative.

This is an example of the justification for an explicit MOS, where the number and quality of calibration sites is
described.
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WLA for wastewater

Wasteload allocations
(WLAs) are developed for

NPDES permitted sources TMDL development WLA for wastewater

Table 29. £ cali TMDL Earth fiver to 0 723)

0033 0.033 0033 0033 0033

of pollutants—typically * Which facilities need WLAs for SR Wl T —
which pollutants? e e

wastewater and/or o e I T
. * MPCA DataDesk for database A Gy oo, o Yowrg 5 = = = =
permltted Stormwater' For i iew WWTP (MNGS80003) a1 ey a1 a1 ey
wastewater, you need to *+ Send to Marco for review m;:..;ﬁﬁmﬁfﬂff’ 5;:‘5’ 5;:’3 50%7 53}7 5;};
make sure that you know * Description in text: How were T ————— i ———
which facilities need WLAs WLAs calculated? (may be e e
. different per pollutant and VWIS (ivasao111) S ¥ I ¥

for which pollutants. The type of facility) oo o
TMDL writer should first T Ap— e T
. ¢ Incluae all Indiviaua Sin T} EF) 7] n =2
email the MPCA DataDesk TMDL table e
and request a database of ‘ g o MW"““““* L

System (MN0064785) |
WUA: Saint peter 13 19 19 13 19

15 18 18 18 18

all permitted facilities in ; b

the watershed of interest. [ o s T e
After the TMDL writer has F
reviewed the data, they should send the list to the MPCA’s wastewater liaison for review and discussion
regarding how to approach the WLAs. Please do this early on in the project to make sure that the TMDL writer is
moving in the right direction. This can save a lot of time and budget in a project.

The TMDL report should explain how the WLAs were calculated, and all individual WLAs should be included in
the TMDL table. This might seem excessive for a TMDL such as the one shown here, but it makes it easier for
you, the project manager, to enter the data into Tempo. If you want to instead list all of the individual WLAs in a
separate table, that’s okay, as long as the separate table is located directly below the TMDL table, again, to
facilitate entry of all of the WLAs into Tempo and to be clear which WLAs apply to which TMDL.

WLA for MS4 stormwater

For Municipal Separate
Storm Sewer Systems
(MS4) stormwater, you
need to confirm which * Confirm which MS4s need WLAs (permitted and
MS4s need WLAs—this will likely to be permitted in near future)

include permitted MS4s * Description: How was regulated area

and MS4s that are likely to determined? How was WLA calculated?

be permitted in the near
future. The report should

inCIUde a description Of Permit Regulated | Impaired Water Impaired Water
how the regulated area Number Area (ac) Body Name Body WID

TMDL development: WLA for MS4 stormwater

* Table of regulated areas per MS4 per impairment

. Brockway Twp MS400068 Stony Creek 07010201-649 E. coli
was estimated and how
City of Sartell MS400048 1,873
the WLA was calculated. City of St. Cloud  MS400052 65 County Ditch 16 07010201-616 E. coli

These are two different StearnsCounty ~ MS400159 13

guestions! The template

contains a table that lists each MS4 that receives a WLA, along with the estimated regulated area and associated
impairment. Please make sure that this information is in the report. The stormwater liaison should be involved
early on in the process. It will save the TMDL writer time if they confirm which MS4s need WLAs early on in the
project.
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WLA for permitted feedlots and CAFOs
Because permitted feedlots

and CAFOs are not allowed TMDL development: WLA for permitted feedlots and CAFOs

to discharge to surface _ : —
waters except for under * NPDES/SDS-permitted feedlots and

CAFOs not requiring permits receive
extreme events, they get a WAL 761
WLA of zero. This should be
stated in the report, but the
feedlots should not be listed

* State this in text

* Do not list permitted feedlots or CAFOs in

TMDL table

in the TMDL table.
WLA for construction stormwater
The WLA for construction
stormwater (CSW) is typically TMDL development: WLA for construction stormwater
calculated as a percent of the
total load allocated to * Categorical WLA | Construction activity by county
watershed runoff. The for TSS, TP, and

. nitrate (not E. Main Page > Special:Search > Construction activity by county
Minnesota Stormwater j ( e e

. co ‘) Construction activity covered under the Construction Stormwater General Permit, by county
Manual provides a table of Link to this table
the annual area Under = oArea balsis: Total county area ‘constructionAclivity‘ Annual area under:onslru«inn(%\\
. b % of area under County | (sq miles) (mi?) of total area) |

construction by county, as a construction by Aitkin County 1995 0.6016 0.030%
percent of the total area in county or across | | Anoka County a6 1.2260 0275%
the County There |S a|SO a entire watershed Becker County 1445 0.1977 0.014%

' Beltrami County 3056 0.1984 0.006% |
new Tableau report, CSwW Benton County 413 03135 0.076% /
Sites, that provides similar
information. You don’t need https://stormwater.pca.state.mn.us/index.php?title=Construction activity by county

to necessarily check all of the

math on these calculations, but you can make sure that the correct value was used. Another approach that is
sometimes used is to select a percentage that is used across the whole project area. This is done when the
project area covers many counties with similarly low construction area percentages, and greatly simplifies the
calculations. This was done with the Minnesota River and Greater Blue Earth TSS TMDLs. Just know that, even
though an approach might seem standard or common, it doesn’t mean that there isn’t room for using a different
approach when there is reason to.

WLA for industrial stormwater

A categorical WLA typically is
also assigned to industrial TMDL development: WLA for industrial stormwater
stormwater (ISW). Because it
would be difficult to estimate

the volumes associated with
these stormwater * Nonmetallic Mining/Associated Activities General
Permit (MNG490000)—stormwater component only

 Categorical WLA for TSS, TP, nitrate (not E. coli)

* Industrial stormwater general permit (MNR0O50000)

discharges, and because
these discharges are
expected to be small relative
to the rest of the stormwater
volume in the watershed, we
typically set this WLA as a
small number and can have it
be equal to the CSW WLA.

* Any individual permits with an industrial stormwater
component

¢ Individual WLA if substantial source
Direct questions to
Marco (wastewater liaison),

stormwater liaison, or
Andrea
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The categorical WLA applies to any permitted ISW in the watershed. In addition to the ISW general permit, ISW
can be permitted under the non-metallic mining/associated activates general permit (this is typically for sand
and gravel mining). These permits can have both a stormwater component and a dewatering component.

The categorical ISW WLA only covers the stormwater component of the non-metallic mining general permit; if
there are dewatering discharges associated with the permit, that would need an individual WLA if it was
expected to have the pollutant of concern.

An individual WLA can be given for an ISW permit if it is a substantial pollutant source in the watershed. For
example, if an airport is close to an impaired lake, and if there are few other watershed runoff sources, the
airport might contribute to impairment and could be called out in the TMDL.

Load allocation

The LA is often calculated as what is remaining out of the loading capacity after the MOS and WLAs are
subtracted from it. While this isn’t necessarily ideal, it’s a practical and acceptable way of calculating the LA.
Make sure it is clear how the LA was calculated.

You can assign one LA per

impairment, which covers TMDL development: load allocation
allocations for all S
nonpermitted sources. This is TMDL Parameter VeryHigh | High | Mid-Range | low | Verylow

TSS Load (Ibs/day)

i i Loading C: 84,916 | 20,320 6,651 1,391 236
typically done in stream Lozt Copacty zol w3z ] R
TMDLs, as in the example mﬁ;ﬂg?;{z;”mp 2| 242 242 242 -®
here. e | | W w| | -

WUA " New Prague City Msa * 469 111 35 56 —s
A side note—see the MS4 ooy 7| 1 s7|  os2| -
- Industrial st t "
that is included here. For the (MNROSOO00D) d s7] oe| -
K Load Allocation — [ 79,680] 18,750 5,505 947 =F
city of New Prague, the MOs [~ %o 553 o 1
Other
footnote exp|ains that the Existing Concentration (mg/L) 165
. . Overall Estimated Concentration- 61%
ased Percent Reduction (%)
C Ity Is n Ot C u r re nt Iy reg u Iated L :OV CU‘i":’WW ’eEtUE(edd U(;: Elpeﬁed 10 come under permit coverage in the future.

. ©The permitted wastewater design flows exceed the stream flow in the indicated flow zone(s). The allocations are expressed as

b ut is ex pected to come an equation rather than an absolute number: allocation = (flow contribution from a given source) X (65 me/L) x conversion

factors.

under permit coverage in the
near future. This is an
example of why it’s best to contact the stormwater liaison early in your project, so that you know from the start
which MS4s should be included.

57

If you have the data to do so,

you can split up the load TMDL development: load allocation
allocation into different

. . Existing P Load TMDL P Load Load Reduction - 3
allocations for different iy | bidoy | e | trcey | iy | percen| V" -ake (72:0013)
. Total Load 10,824 29.7 | 1,294 3.54 9,594 89%
types of non pe rmitted Total WLA 652| 00175] 652 00179 0 0%
sources. This is often done in T TR
lake TMDLs. where it’s more [T Total LA 10,817 297] 1,223 335]  9594[ —ean
7 Watershed 2,621 7.18 895 245 1,726 66% |™
straightforward to calculate Sl e
LAs for different sources e e R e i
because the allocations are
based on average ann ual TMDL Parameter TP Load (Ib/yr) | TP Load (Ib/day) | Butterfield Lake (83-0056)
| d d to in .WLA for Construction and Industrial Stormwater. _.0.0927 0.000254 |
0ads, as o ose Load Allocation 185 0.507
’ PP Margin of Safety I 20.6 0.0564
streams where the Loading Capacity 206 0.564
. o Existing Load 222 0.608
allocations are assigned for Pt Redeiion % T
multiple flow zones. s

You can also assign just one

lumped LA for lake TMDLs as well. Use this option if assigning individual LAs for different sources doesn’t have
added value, or if you don’t have the data to support it. You can also assign the one lumped LA in the TMDL
table, but assign loading goals for the different sources in the implementation section of the TMDL report.
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Natural background

You have already made sure that natural background was addressed as a potential source in the source
assessment. Here we need to state where natural background is accounted for in the allocations. Typically we
say that it is implicitly

included in the LA, as in TMDL development: natural background
the example table on the
left; the report template « Typically part of LA
has text for this. In some | |
. Implicit Explicit
cases, it could be an Ampiclt ZXPlCclt
explicit LA line item in a TMDLparam;ur - TMDL TP load (Ib/d) TMDL n:r:m;!ert — TMDL TP load (Ib/d)
onstruction an: ‘onstruction an:
i Industrial stormwater 0.0084 Industrial stormwater 0.0084
TMDL table' as In'the wa Green City WWTP 0.22 ws Green City WWTP 0.22
example on the right. Total WiA 023 Total WLA 023
. . . Watershed runoff 0.36 Watershed runoff 0.29
Either approach is fine, M SSTS o b  Natural background 0071
H H LA Atmospheric deposition 0.11 Failing SSTS 0
Just make sure that It IS Internal load 0.16 2 Atmospheric deposition 0.11
H otal . Internal load 0.16
addressed and that it is . e o -
clear how it was Total load 0se Mos 0.0%
Total load 0.96

addressed.

Seasonal variation

This section includes statements about how seasonal variation is taken into account in any part of the TMDL.
Often the WQS is mentioned, because the WQS often apply only during certain months of the year, so seasonal
variation is inherently taken into account in the WQS.

The TMDL approach is

relevant with seasonal TMDL development: seasonal variation
variation. For TMDLs that use ‘ :
load f:luratlon curves.(LDCs), + WQS apply during certain months of -

they inherently take into the year aac &,

account the flow variability oo |
. * LD i 1] i fi Il dail
that comes along with Cs assign allocations for all daily
- flows (across all seasons)
seasonal variation, because &

the LDC assigns a |oading * For growing season mean TMDLs R
capacity for all daily flows, (e.g., 'a';e and river P), WQS a;e
assessed as an average over the
across all seasons. For TMDLs ) &
growing season
that are based on seasonal
means, such as lake and river
phosphorus (P) TMDLs,
. . . Apr May Jun  Jul Aug Sep Oct
seasonal variation is taken Month
into account because the
TMDL is based on the season (e.g., the summer months of the growing season), when the WQS apply and when
eutrophication is most likely to occur.

E. col (billion org/d)

1,000

@
2
g

a
&
8

«
8
8

Total Phosphorus (ug/L)
~
g
-
o4
e

3
8

o

60

Page 21 of 58 November 2020 | wqg-iwl1-70



Critical conditions

TMDLs must also “take into
account critical conditions
for stream flow, loading, and
WQ parameters.” Critical
conditions are conditions,
such as low flow or warm
temperatures, when water
quality is expected to be at
its worst and to have the
most impact on the
designated use. For example,
the critical condition for a DO
TMDL may be in the warm
summer months under low
flows, when DO is most likely
to be low and affect aquatic

TMDL development: critical conditions

* Critical conditions: when WQ is at
its worst and has the most impact
on designated use

TMDLs must also take into account
the critical conditions (e.g., low
flows, growing season, warm
summer months)

TMDLs are set to meet targets
established for the most critical
period (e.g., summer)

* Often related to seasonal
variation

life. For a TSS TMDL it may being during spring run-off events.

DO (mg/L) / Temperature (deg. C)

o i)

Dissolved Oxygen ~ ====\Water Temperature

AL A~

o w
]

7/28,14:00

TR

7/29,2:00
7/29, 14:00

7/30,2:00
7/30, 14:00

61

Critical conditions are often covered by the seasonality discussion, and they’re combined in the report template.
For example, critical conditions for lake eutrophication are during the growing season, which is also the months

when the WQS applies.

Reserve capacity

Reserve capacity (RC) is part
of the TMDL equation; it sets
aside load to account for
future growth. Including RC
in TMDLs is optional. In
Minnesota, RC has been used
only in phosphorus lake
TMDLs for existing,
unsewered populations, but
may be applicable to other
circumstances in the future.
In Minnesota, RC has not
been used to provide WLAs
for new and/or expanding
industrial or municipal
discharges. We also haven’t

TMDL development: reserve capacity

* Set aside load for future growth

* In MN, we use this for increases in WWTF

loading, but generally not for stormwater

* Planned WWTF expansions or new facilities

* Increases in stormwater loading are instead
accommodated by future shifts in load from
LA to MS4 WLA (outlined in future growth

section)

A EWLA mMOS mRC

62

used RC for increases in stormwater loading expected from future growth. Instead, we accommodate increases
in stormwater loading by shifting load from the LA to the MS4 WLA. Section 5.1 in the TMDL template provides

language to address this.
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Percent reduction

Percent reductions are not
required by the EPA, but they
are useful for interpreting
TMDLs, and the MPCA * Not required by EPA, but encouraged by 120
generally encourages TMDLs MPCA.

to include percent
reductions. Because there
are many unknowns and a
lot of variability in the data

TMDL development: percent reduction

100

* Many ways to calculate the % reduction.
Make sure the method is described.

80
60% reduction

* Load-based vs. concentration-based L

Load or Concentration

sets. itis important to * One value perimpairment vs. per flow zone 40
! (streams) vs. per source (lakes)
acknowledge that the 20
percent reduction is a rough * Include language that acknowledges it is
. . i O
estimate, meant to describe apRreximate Bdsing  TMBL

the level of effort needed to
reduce loads or
concentrations. If percent reductions are included, make sure that you explain how it was calculated.

This example highlights the

difference between load- TMDL development: percent reduction
based and concentration-

based percent reductions. In

the LDC, you can see that the iy e o — —
arameter | veryHigh | High | Mid | Low | Verylow |
sta nda rd IS exceeded n the ‘h’;f: High Mid Low \;’:L" Upstream Boundary Condition | 802 | 2a7 TSS:L:A“““IFIAQ a2
very high and high flow b WA st eron e |15 o81—To46—To0e0as
™ Toas Aasation & Tiees {75 ties i
zones. lf we were to % iy A l\:ﬂ]:rgin::;‘:art‘y | 80 131 (11 |28 :ai
calculate a IOad-based @ 100 AT “T\.‘\\ Loading Capacity i |1601 562 200 |86 JES
; i X Forows Feducionto e '
. 0 = %
percent reduction for each . Concetration tondrs =
flow zone, we would first 0% 10% 20% Jﬁ", 4n‘=kf;(-ul 80% ;C;“ 80% 90% 100%
> ercent of e excoeds 5 - 5
need to calculate an existing Load-based or concentration-based?
Minnesota River (07020004-750) TSS TMDL :
load for each flow zone, Percent reductions by flow zone or overall for
using the monitoring data the impairment?
that you see here. Notice s

that there is a pretty good

representation of TSS concentrations in the very high and high flow zones, but less so for the other flow zones.
So any estimate of existing load in these lower flow zones would have a lot of error associated with it. Also, if
you calculate percent reductions by flow zone, you would have approximately 50-60% reduction needed in the
higher flow zones, and no reductions needed in the other flow zones.

This example is from the Minnesota River and Greater Blue Earth River Watershed TSS TMDL, which had over 60
impairments, with a wide range of existing data sets. To maintain consistency throughout the report in how the
percent reductions were calculated, it was decided to just show one percent reduction in the TMDL table, and to
base it on concentration. An estimate of existing concentration is provided, along with the estimated percent
reduction.

The approach that is taken can vary by project based on the robustness of the datasets and the particulars of the
watershed and the local concerns.
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Here’s an example of load
reductions by source type
in a lake TMDL.

TMDL summary

Finally, we get to the TMDL
tables themselves. The
report template includes
examples of TMDL tables
for typical stream TMDLs
and for typical lake TMDLs.
I'll point out a few specifics
here, but when you’re
reviewing a TMDL, please
review the template and
make sure that the
specifics that are
requested are included in
your tables. In Part 3 of
this TMDL training
workshop we will address

TMDL development: percent reduction

Split Hand Lake Existing

(]

Reduction

L et (kg/yr) | (kefyr) | (kg/day) | (ke/y) | (%)
Construction stormwater |
(MNR100001) 0.094 0094 | 0.00026 | 00 0%
Wasteload [* L, rial stormwater |
Allocations (MNRS ) 0.094 0094 | 0.00026 | 00 0%
Total WLA 0.188 0.188 | 0.00052 1 0.0
Losd 4
Allocations* " ‘ ‘
Total Watershed/In-lake 15335 8334 2282 ‘ 700.1 46%
Atmospheric 945 945 | 0259 | 00 0%
| {
Total LA 1,628.0 927.9 2.541 ‘ 700.1 43%
oS 1031 o282 |
TOTAL 1,628.2 10312 2.823 |

*LA components are broken down for guidance in implementation planning; loading goals for these components

may change through the adaptive implementation process, but the total LA for each lake will not be modified from

the total listed in the table above.

split Hand Lake (31-0353) P TMDL

Load reductions by allocation

TMDL development: TMDL summary

Table X. 755 TMDL summary, Mud Creek (07020012-XXX)

*  303(d) listing year or proposed year: 2010
« Baseline year(s): 2012
Flow zones
Mid-
TMDL parameter Very high l High I range Low [ Very low
Sources TSS load (tons/day)
Construction/Industrial SW 0.42 0.098 0.0 0.005 :
Big City M54 (MS400XXX) 1.26 0.29 0.0935 0.014
Wasteload [ Little City MS4 (MS400XXX) 0.026 0.0061 0.0019 0.00029 .
Big City WWTP (MNDODXXX) 0.58 0.58 0.58 0.58 -
Total WA 2.29 0.97 0.71 0.60 -
Load Total LA 115 28 85 14 »
MOs 6.2 15 0.49 0.1 0.021
Total load 123 30 9.7 21 041
Existing 90™ percentile ¢ (mg/L) 616
Overall estimated percent reduction 89%

Have everything in one place to facilitate data entry into Tempo.

See TMDL report template for list of required elements.

how to check the math of the TMDL tables.

Because of the information that you need to enter into Tempo for each impairment, the template requests
certain information to be built into the TMDL table so that it is all in one place when you enter the data. For
example, the AUID, the listing year, and the baseline year should all be included. All of the individual WLAs
should be included in the TMDL table along with their permit numbers. If the list of individual WLAs is extensive,
it can be included in a separate table, but should be located immediately below the TMDL table to facilitate data

entry.
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o LA

Section Summary

e s it clear which methods were used to calculate TMDL components?
o Loading capacity
o MOS

o Wastewater WLA: Involve wastewater liaison early in the project; include
all individual WLAs in TMDL table

o MS4 WLA: How was regulated area determined? How was WLA
calculated? Table of regulated area per MS4 per impairment

o Permitted feedlots and CAFOs: WLA of zero (stated in text, not in table)

o Percent reductions
e Discussion of seasonal variation and critical conditions

e Complete TMDL tables

Future growth, reasonable assurance, monitoring, implementation strategy, public

participation

The remaining sections are less technical in nature but still important.

Future growth

The section on future growth is related to reserve capacity but is more broad. Whereas RC sets aside a specific
allocation for a future permitted source, the future growth section provides a discussion about growth

expectations in the
watershed, in addition to
two mechanisms to account
for future growth without
needing a RC. See the TMDL
report template for language
for these two mechanisms.
Make sure to review this
language in the context of
your report. For example, if
you don’t have any TSS or E.
coli TMDLs in the report, you
don’t need to include the
part about new or expanding
wastewater.

Page 25 of 58

* Basic future growth discussion

e Text from template

* New or expanding permitted MS4 WLA
transfer process

* New or expanding wastewater (TSS and
E. coli)

Future growth

Rural
residential

growth staged

[ 4

70
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Reasonable assurance

The reasonable assurance
section needs to show that
elements are in place for
both permitted and non-
permitted source load

Reasonable assurance

* Permitted sources: permit programs

reductions, so that U|t|mate|y * Non-permitted sources Point source Nonpointsource
. reductions reductions

the WQ targets are achieved. 1. Reliable means to reduce loads (e.g.,

For permitted sources, you BMPs)

need to cite and briefly 2. Means of prioritizing and focusing

describe permit programs.
For nonpoint source
reductions, the template lists
these six elements that need
to be addressed. Make sure
that the elements are all
covered in the RA section.

Strategy for implementation Watorquality targets

achieved

Funding

Tracking and monitoring

|, o

NPS pollution reduction examples

Sample text was added to the
report template; the new

text describes programs that Reasonable assurance: sample text
can be used in the RA for
many TMDLs. * Permitted sources * Non-permitted sources

- MS4 » SSTS regulation

* Construction stormwater * Feedlot Program

* Industrial stormwater * MN buffer law

* Wastewater * MAWQCP

* Feedlots * Section 319 Small Watershed Focus Program

* MN Nutrient Reduction Strategy
* Groundwater Protection Rule
* Conservation easements

» Summary of local plans (including 1W1P)

Monitoring plan

In the monitoring plan,
typically a description of
existing monitoring programs
is included, such as the
MPCA’s Intensive Watershed
Monitoring, the Watershed
Pollutant Load Monitoring
Network, local partner
monitoring, and citizen
monitoring. Best
management practices
(BMPs) monitoring can also
be mentioned if there are
plans for that.

Monitoring plan

* Existing monitoring programs
* Planned monitoring

* Implementation / BMP monitoring

Lately there has been a direction towards not including a complete monitoring wish list, being careful about not
committing state or local partners to monitoring if there isn’t current funding or plans for it. If you do want to
include a more complete monitoring wish list, consider including it in a different section and state that these are
just ideas for future consideration.
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Implementation strategy summary

There’s a range of detail that this section could have, and recently we have opted for less detail and instead
referencing the Watershed Restoration and Protection Strategy (WRAPS) report, which will contain a more
fleshed out implementation strategy. It can be helpful to write the WRAPS first, and then summarize it in this
section. Even if you don’t do that, at least make sure that this section in the TMDL report doesn’t contradict with
anything in the WRAPS report.
Review this section with the
primary pollutant sources in mind
from the “pollutant source

Implementation strategy summary

summary” and make sure that the * Address primary sources Design
selected implementation * Permitted sources—see template SR \

. N
strategies address all of the « Non-permitted sources

Assess
Progress

primary pollutant sources that

had been identified earlier in the
report. * Adaptive management

e Cost

\

A cost estimate is required as part —m
of this section. Again, a wide

range of approaches is

acceptable. For a small watershed where you generally know what needs to be done to achieve WQS, you can
include a cost estimate based on specific BMPs. For many TMDL reports that cover a wide range of impairments

and a large watershed area, the cost estimates will likely be based on typical costs for certain BMPs or even
more generalized average costs per pound of pollutant that needs to be reduced.

Public participation

This section is also flexible, and at
a minimum must contain Public participation
information about the public
notice and comment letters
received during the public
comment period. Additional » Core team / local partner team
information can be provided meetings

about core team or local partner
team meetings held throughout
the process, in addition to civic
engagement activities.

> Public notice and comments

* Civic engagement

Other items to review

Lastly, once the report is
more or less complete, Other items to review
review the list of

abbreviations and make sure

that all abbreviations in your * List of abbreviations ——
reviations
list are actually in your * Make sure all abbreviations used in I
. the report are in the list, and make g
report. Also review the sure all abbreviations in the list are o
report and make sure that all used inthe repord. =
of the abbreviations that are * Each abbreviation should be defined ::
. ) the first time it’s used o
used in the report are in the e
list, and that each * Literature cited o
. . . . DWSMASW X

abbreviation is defined the « References to MN rules and o
first time that it is used in the statutes i
report. « URLs
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Do the same two-way review for the literature cited—make sure that everything referenced in the report is in
the literature cited, and make sure that everything in the literature cited is referenced in the report. A good way
to do these checks is to print out the list of abbreviations and the literature cited. Go through the report and
check off each abbreviation or citation as you find it in the report, noting any missing ones. When you’re done, it
will also be clear which abbreviations or citations have not been used or referenced in the report.

We also frequently reference Minnesota rules and statutes in TMDL reports. When reviewing a report, we often
gloss over these references, but they should be checked, because mistakes are easily made with these numbers.
It's also good to familiarize yourself with the rules and statutes that they reference.

Also check all URLs in the report and make sure the links work. In general, please insert only the most important
links and select links that should have the most longevity. Consider referencing documents in the TMDL report
and adding links to the references in the “Literature cited” section instead of adding the links in the report body.

Section Summary

Review remaining sections, continuing to keep in mind the
existing water quality, pollutant sources, and load
reductions needed for each impairment.

Part 2: Technical approaches and models

For this session, we'll get into more details of technical approaches for TMDL development. Even if you will not
be developing TMDLs, knowing a little more about the approaches will help you understand what was done,
how to interpret and review the work, and ultimately how to help implement it. If you are interested in
developing TMDLs, this session will serve as an introduction to the technical approaches.

TMDL approaches

Common TMDL approaches

The most common TMDL
approaches in Minnesota are
flow-based calculations and Common TMDL approaches
model scenarios. Although
there are many variations on

these two approaches, the * Typical approaches in MN
approaches can be distilled e
E. coli flow-based: daily or monthly flow (LDC)
down to these two types' ¢ Model scenarios TSS flow-based: daily flow (LDC)
Many of you are familiar nitrate flow-based: daily flow (LDC)
Wlth LDCS_these are ﬂow_ * Other types of model P, streams flow-based: seasonal flow
based TMDLS and are scenarios can be used for any chloride flow-based: seasonal runoff volume
type of TMDL » DO model scenario (QUAL2K, HSPF)
Commonly used to deVElOp E. P, lakes model scenario (Bathtub)

coli, TSS, and nitrate (for

drinking water) TMDLs. Flow-

based TMDLs can also use calculations similar to those used in the LDC approach, but with seasonal flows or
runoff volumes, as in stream phosphorus and chloride TMDLs. Model scenarios are commonly used to develop
dissolved oxygen and lake phosphorus (P) TMDLs. Although not shown here, model scenarios theoretically can
be used to develop just about any type of TMDL.
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First I'll briefly explain flow-based and model scenario approaches, and then we’ll go into more detail about
each. Flow-based TMDLs are a simple calculation based on the amount of water in the water body multiplied by
the WQS, which is a

concentration, to yield a Common TMDL approaches
pollutant load. This load is
the loading capacity, or
TMDL, because it represents
the load of pollutant in the

* Flow-based

] * Simple calculation based on the volume of \
water body if all of the water water in the water body x the WQS =
. load
were at the water quallty od volume X concentration = load

standard concentration. * Does not addrgss how reductions can be
made (e.g., which sources or geographic

We're not really showing areas)

how the reductions can be s sdal seanatise
made, we’re just making a
simple calculation.

* Representation of loading to water body
* “What if?” scenario

With a model scenario, we
develop a representation (or a model) of loading to the water body and then develop a “what if?” scenario.

Flow-based TMDLs

With flow-based TMDLs, we commonly look at the daily average flow in a stream. To help conceptualize this,
let’s talk about volumes—for a stream, think about how much water passes by a single point on the stream over
one day. Think of that volume in one giant beaker. To get the loading capacity for TSS, for example, we multiply
that volume by the TSS water quality standard to get a daily load.

Here’s a sqnp}e equation to Flow-based TMDLs
get you thinking about how

the math works. If your
beaker had 2 liters (L) of Daily flow volume x concentration = load
water, you would multiply

that by the TSS WS of 10 b B g S
mg/L to get 20 mg of TSS. In L mg .
other words, if the entire 2 L e g day * 1= =20 day

of water in the beaker were

at a concentration of 10 " 5 feé L 49kg
mg/L, the amount of TSS in B — s L day
the beaker would be 20 mg. -

Now let’s bring in a time
component. Our beaker
might be thought of as a lake—it holds a relatively stable amount of water. But in our stream example we asked,
how much water passes by a point in one day? Let’s say that the 2 L of water was the entire amount of flow that
passed by a point over the course of the day (a trickle, | know, but bear with me). The flow would be 2 L per day,
multiplied by 10 mg/L to get 20 mg of TSS per day. Now it’s feeling more like a TMDL, with a load per unit time
period.

(volume or flow) X concentration = load

One more equation for now—let’s look at an example that has units that we’re more familiar with in stream
TMDLs. Let’s say that our average flow over one day is 2 cubic feet per second. We can multiply this by the TSS
WQS of 10 mg/L, then a conversion factor to make the units match up, and it will give us 49 kg per day of TSS. [1
ft3 = 28.3 L; 86,400 s = 1 day; 1076 mg = 1 kg]
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Time frame of TMDLs

Why did we look at the flow over one day? Why not the flow over a week, or month, or year? We need to make
sure that this TMDL approach is compatible with the specific WQS and how water bodies are assessed for that
parameter, because the TMDL needs to show that the standard would be met. What is the time frame of the
assessment? Let’s continue

with the TSS example. The Time frame of TMDLs

WQS states that “TSS

standards may be exceeded Compatibility with water quality

for no more than ten percent Daily flow standards and impairment

- ” - assessment guidance

of the time.” The guidance How much water passes by a point &

manual for assessment over 1 day? * WQS: “TSS standards may be

states that “a stream is exceeded for no more than ten

considered to exceed the = RENgEnk el thertime

standard if the standard is + Assessment guidance: “a stream is

exceeded more than 10% of .' considered to exceed the standard if
eTss the standard is exceeded more than

the days of the assessment x 10 "B =20 mg TSS 10% of the days of the assessment

season...” Notice the word season...”

“days.” We're evaluating the ‘

stream on a daily basis to see &

if it meets the standard. This
is why we calculate the TMDL on a daily basis.

Think of how this differs from a lake TMDL. With lakes, we typically look at annual or seasonal loads to the lake
to evaluate the lake WQ. What do the standards and assessment guidance say? The rule provides the numeric
values, and it also states that

the standards are compared annual Time frame of TMDLs
to summer average data. P loads
This statement isn’t directly l = : !
. . Compatibility with lake water quality

with the numeric standards phosphorus growing Fifidards
in the rule, so it’s a little season average " -

. . . * WQS (NCHF): 40 LTP, 14 L chl-a,
harder to find, but it's in T 1.Z?m(5ecchi) disk%ansparengs
there. We can also look to annual internal load « Eutrophication standards for lakes and
the MPCA’s assessment ABLP oed reservoirs are compared to summer-

. . Parameter : % average data
guidance, where it says that Tomitoad ey
all June through September ITGHE W 17lo0sn| e Assessment guidance: “all June to
g P WA lcn°;:t’:;”5°(”offn°v’v':‘:’f‘” ::Z Eziz September data ... are averaged to
data are to be averaged to e e determine summer-mean values for TP...
determine a summer average Watershed 3016| 826 These values are then compared to the
LA SSTSs 5.00 | 0.0137 ”
i Atmospheric Deposition 298| 136 standards...

phosphorus concentration. Aumosgheric s 13
This is the concentration that mos 253 0603

88

is compared to the standard

in order to assess for impairment. This is why lake TMDL tables are based on annual loads; we identify the load
that relates to the assessment time period, and base the TMDL on that. Because of how the CWA was written,
we still need to provide daily loads in the TMDL table, but they are derived directly from the annual loads.
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One more example that
involves the time frame of

TMDLs—let’s go back to Time frame of TMDLs

streams. We had looked at "

the TSS example and Jun—Sept Compatibility with river eutrophication
developing the TMDL on a standards

daily basis. What about river Seasonal average flow « WQS (central region): 100 pg/L TP, 18 pg/L
eutrophication TMDLs? What is the average June=Sept flow? kA Bi3ime/ L glisl DOt 2.9 mel. ROk
Similar to lake i i kg P * Eutrophication standards for rivers and
eutrophlcatlon Standards, 40? X 150 T X conversion = 15@ streams are compared to summer-average

R data
the rule provides the

numeric criteria in addition salme 3% cneEEntERem = e * Assessment guidance: “Data compared to
to a statement about the standard is a seasonal average—June

. to September data only. ...”
comparing the standards to
summer average data. The
assessment guidance says the same. This is why we do not use flow duration curves based on daily average
flows for stream P TMDLs. Because it’s a stream, we can still take a flow-based approach like we did with the TSS
TMDLs, but we need to select a flow that represents summer average conditions. Our TMDL is still based on the
calculation of “volume times concentration equals load,” but it’s based on just the seasonal average flow,
providing one set of allocations in the TMDL table.

Section Summary

e What approach was used to calculate the TMDL? Is it
flow-based? Is it a model scenario?

e What is the appropriate averaging period for the
pollutant? Is the appropriate averaging period used
in the approach and the TMDL table?

Model scenarios

With a model scenario, we
develop a representation (or :
a model) of loading to the Common TMDL approaches: model scenarios
water body and then develop
a “what if?” scenario. In this

scenario, we change the * Flow-based

model inputs to simulate * Simple calculation based on the volume of =
. water in the water body x the WQS =

load reductions—we change load

. . volume X concentration = load
these loading inputs enough

until the model predicts that

. * Develop a loading scenario that shows
the water bOdy will meet water quality meeting standards.
WQS. For example, a model

* Model scenarios

* Change model inputs (watershed loading,

scenario might show that by point sources, septics, etc.), thereby
. . reducing pollutant loading, such that the
adding a certain amount of WQS are met.

stormwater treatment and
agricultural BMPs, the WQS
can be met.
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This diagram represents the
inputs and outputs of a lake
water quality model for
phosphorus. The model is
developed based on what we

Model scenario: lake

SsTs watershed runoff atmospheric point
know about the P sources to and tributary load deposition sources
the lake, and we calibrate it l l l l

to make sure that the model

adequately predicts the

observed P concentraton G —

we’ve provided. With a 4

model scenario, we can internal load

change any or all of the P

inputs and see the effect on

the predicted output, or

phosphorus concentration in the case of a P TMDL. To develop the TMDL, we would decrease the P inputs until
the model predicts that the lake P concentration meets the WQS. The TMDL would be the total load to the lake
in that model scenario.

The concept is similar for

other types of models. This Model scenario: stream
diagram represents generally

how Hydrologic Simulation weather

Progra m—Fortran (HSPF) precipitation, air temp, solar radiation, etc.

works, but it applies to other l paitaniined

stream models as well. In watershad l

this case, weather drives the G

model, with watershed s}

groundwater flow

characteristics influencing
how water travels across the
surface to the water bodies. . :

model creates simulations of
The combination of all of the flow{ sediment, hutrients, dissolved oxygen, etc.
inputs creates the
simulations of the flow and
water quality model outputs. With a model scenario, you would modify any of the inputs—including the
pollutant sources, the instream processes, or the weather or climate—and develop a scenario where the water
body meets the standard, whether it’s TSS or phosphorus or dissolved oxygen. Then, the TMDL would be based
on the sum of all of the modeled pollutant loads in that model scenario.
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Load duration curves

We talked about the two
general types of TMDLs—
flow-based and model
scenario. I'm going to go
back to each of these and
provide a little more detail
about each. This section will
be heavy on numbers and
tables and figures, so if
you’ve had enough detail for
the day, just sit back and
listen and try to get the gist
of it without worrying about
the details. If you're really
excited about these
approaches, then this section
might be for you.

First I'm going to break down
load duration curves to show
you how they are developed
and how they are turned into
TMDLs. Many of you have
probably seen LDCs, so you
know that there’s a curve
that represents loads from
high to low flows in the
stream, and that monitoring
data are also plotted on the
graph. The LDC approach
was developed for TMDLs as
a way to acknowledge that
flows within a stream vary

* Flow-based

.
* Seasonal average flows

* Model scenarios
* Lake response models (e.g., Bathtub)
* Stream response models
* HSPF (nutrients, DO, etc.)
* QUAL2K(DO, temperature, etc.)

+ others

THE BASICS

* Flows within a stream vary over
time.

* Loading capacity varies by flow.

* Load duration curves establish
loading capacities along the
entire spectrum of flows for that
stream.

* Loading capacities all based on
the same concentration
(i.e., the wQSs)

TSS (Ibs/day)

TSS (Ibs/day)

=——Target Load (at 65 mg/L)
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Load duration curves

= Monitoring data (Apr-Sep)
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over time, and the loading capacity of a stream varies by flow. So it establishes the different loading capacities at
any flow that you might observe in a stream, and lets you know the likelihood of observing that flow. The

loading capacities are all based on the same concentration—the WQS.

The first step in developing a
load duration curve is to
develop a flow duration
curve (FDC). We're used to
seeing flow graphed as a
time series, like the graph on
the left, with time on the x-
axis and flow on the y-axis.
With a flow duration curve,
instead of ordering flows by
date, flows are ordered from
high to low on the x-axis and
adjusted to show how
frequent each flow is
observed in the stream. The
x-axis is the percent of time

Page 33 of 58

Daily Average Flow (cfs)

Flow time series = flow duration curve

2,000
1,800
1,600
1,400
1,200
1,000

800

600

S

0 e e e
1/1/95 9/27/97  6/23/00  3/20/03 12/14/05  9/9/08
Date

20 _J _L . L | l | R

6/6/11

10,

Daily Average Flow (cfs)

1,

Flow (cfs)
103 29 2 5 2

000 i L
Very
DHigh High

Very
Low

Mid-range Low

000

100

’ \\-‘A 12 cfs
1 ™

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Percent Exceeds Flow (1 - Flow Percentile)

high flows ——  low flows

96

November 2020 | wqg-iwl1-70



that the flow represented on the graph is exceeded, in short-hand the “percent exceeds flow.” For example, the
50% exceeds flow is 12 cubic feet per second (cfs). This means that stream flow is higher than 12 cfs on half of
the days on average, and stream flow is lower than 12 cfs on half of the days on average.

For this flow duration curve, flows were added to the top x-axis so that you can see how the flows relate to the
percent exceeds flows.

We can see how these two graphs relate to one another, that they display the same data. The maximum
observed flow of 1,791 cfs was in June of 1998, which you can see on the left graph. The maximum is also
considered the 0% exceeds flow, because this flow is exceeded on 0% of the days. On the right graph, you can
see the same value of 1,791 cfs at the very left at the top of the graph. Similarly, you can see the 50% exceeds
flow on both graphs. Flow duration curves are just a different way of graphing flow data, ordering from high
flow to low flow instead of by time.

Recall that flow-based TMDLs are a simple calculation of flow x concentration = load. We apply this concept to
the FDC. We take the FDC and multiply each value along the curve by the concentration-based WQS. Instead of
having just one “flow times concentration” calculation, we have many equations. As one example, let’s look at
the median flow again. We
take the median flow of 12 TSS daily flows and loads
cfs and multiply it by the

65 mg/L TSS standard that X =

applies to this water body, Flow cfe) —Target Load (at 85 mgil)  Monitorg data (pr-Sep)
and that gives us 4,205 i i 12 y 3 Flow cfo)

Ib/d. This means that when o ovoom o ' ¥ . :
the stream has 12 cfs of

flow in it, it can assimilate
up to 4,205 Ib of TSS per
day and still meet the ,
WQS. This is the loading O e ], B e i bl B
capacity of the stream at

the median, or 50%
exceeds, flow. Note that
the x-axis is the same in both graphs—the percent of days that the daily average flow is exceeded. Even though
the graph on the right has load on the y-axis, the x-axis still shows the percent exceeds flow. The point that
we're looking at represents the load that the stream can assimilate on days when flow is about average.

m;n 23% exceeds flow |
Ja— 372 mg/LTSS
63,235 Ib/d TSS

1,000

g5
L3R

23% exceeds flow 100,000

/ 32 cfs

10,000

TSS (Ibsfday)

3

1,000

Daily Average Flow (cfs)
=
8

100

flow duration curve X concentration = load duration curve

We can do the same thing with every point along this curve on the left—multiply it by the WQS to calculate the
loading capacity at that flow. That loading capacity gets plotted on the curve on the right.

The last points that are typically plotted on LDCs are the monitoring data themselves. Because monitoring data
are concentrations, we also multiply each monitoring data point by the flow to calculate the load. For example,
this point is from a day when the flow was at 32 cfs, which is the 23% exceeds flow. The concentration was 372
mg/L, well above the 65 mg/L WQS. We multiply 32 cfs by 372 mg/L to get a load of over 63,000 Ibs TSS. Any
point that is above the load duration curve exceeds the standard, and any point that is below the LDC is less
than the standard. This demonstrates one of the most useful parts of LDCs—we can see patterns of WQ relative
to flow. In this graph, most of the exceedances of the WQS are under high flows, suggesting that the sources are
either runoff-driven or a result of near-channel processes.
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Here is one more way to look
at the data, which might help oo
you better understand LDCs.
On the top left is the flow
duration curve, and on the

TSS daily flows and loads

1,000

100

Daily Average Flow (cfs)

. . . ——Target Load (at 65 mg/L) = Monitoring data (Apr-Sep)
right is the load duration ‘ 1000000 -

. xzr: High 23% exceeds flow mvy
curve that we were just Com tom 2% % w0 s e% Tom B0 0% o S % — 372mg/LTSS

. Percent Exceeds Flow (1 - Flow Percentile) i " 63,235 Ib d TSS
looking at. On the bottom 5 |oow | T :
I ft h h t f — 7SS standard (85mg/L) = Monitoring data (Apr-Sep) E ' 8 EQ,Z
10,000 =
_e we a_ve somewnhat or an ] wen 23% exceeds flow Yoy ] 1.000 " \
intermediate step—a wl” |/ 372mg/LTsS .
concentration duration 3 I -
curve. The X'aXiS iS the ‘.- “ :5"5 323: 1 ;: ma “f: nu”u k 100% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
R s |e, I Percent Exceeds Flow (1 - Flow Percentile)

same—the percent exceeds
flow. But the y-axis is just O B i rivriss
concentration. We show the flow duration curve X concentration = load duration curve

WQS at 65 mg/L and the
monitoring data plotted as plain old concentrations. We can find that same point that we were just looking at, at
the 23% exceeds flow.

Concentration duration curves are sometimes helpful to look at when you want to more directly see how
concentrations, instead of loads, vary with flow. We don’t necessarily put them in all TMDL reports, but they can
be a useful tool in certain situations or with certain audiences because concentration duration curves are easier
to understand than LDCs for many people.

The previous slides explained the concept of a load duration curve in general; here I'll show you the specific
steps that are taken to develop a load duration curve for a TMDL.

First, we gather flow data. Flow data can either be long-term monitoring data or can be modeled flows. Using
modeled flows has become more common in Minnesota because we have HSPF models that can provide
simulated, or modeled, flows at many locations throughout a watershed.

This table shows the daily

average modeled flows from : T -
T S Flow duration curve

0% 160740\
% mm |

A

1995 through 2012. We o, e Yy

9 /s
o] v

calculate the percent n - —

exceeds with a formula that | e * Flow data (monitored or modeled)
show here in 'Fhe slide, but : = = T —

we won’t get into those 8 wm o i

details today. We can then 13 i * Summary points—flows

13
108
1046
1020

999

develop a shorter table with
summary points that we use
to develop the FDC. Columns
F + H are the same as
columns C + D, | just selected
some points to use in the
figure and ordered them
from high to low flow. The
flow duration curve plots
these points. Again, flows go from high to low, with the percent exceeds flow on the x-axis, and the actual flows
on the y-axis.

247 10,000

Mig-range

am
.61
957

1,000

2
2

Daily Average Flow (cfs)
s

0% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%

Flow(1 - )
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To then make the flow
duration curve into a load
duration curve, we take that
same summary table, and we
calculate the loading capacity
at each of the summary
points. We have the percent
exceeds flows, which we
multiply by the WQS to get
the loading capacity. These
summary points are used to
plot the LDC. This curve
represents the loading
capacity across the range of
flows observed in this
stream.

And the last step—plotting
the monitoring data onto the
LDC. We gather our TSS
monitoring data, and then
we need to determine what
the stream flow was on that
day. We use a formula to
reference our flow data to
pull that value in to the
table. We then calculate the
load with the same formula
that we’ve been using: flow x
concentration = load. Lastly,
we need to also reference
the percent exceeds flow on
that day so that we can plot
the point on the LDC.

1 Date /7T

3

© <o e w
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Load duration curve

* Percent exceeds and flow

* Water quality target (standard)

* Summary points—loading capacity

——Target Load (at 65 mg/L)

1

TSS (Ibsiday)

000,000

Mic-Range

100,000

10,000

1,000

100
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Flow (1 - Flow

100%
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Load duration curve with monitoring data

OOKUP(F2,HSPF_Flow!5A%$9:5D$6563,4, FALSE) )

14,048.9
17,193.7
81218
4,426.7
1,286.4
20,6154

(TS (Ibsiday) )

Monitoring data (concentration)
Flow x concentration = load

Flow % exceeds

—Target Load (at 65 mgiL) = Monitoring data (Apr-Sep)

1,000,000
Very wgn  23% exceeds flow Very
100,000 E\Iagn . 372 mg/L TSS Low
- e 63,235 Ib/d TSS
10000 | g g=
| 1.000 \
100
10
0%

10%_200—00%—30% S0% G0% rowr—00%._90% 100%

'k Percent Exceeds Flow (1 - Flow Percentile) '.U‘;

Looking back at that same point that we looked at a few slides ago, we see the monitoring point and the
calculations in the table on the left.

We then take the LDC and
we typically select five
representative points along
the curve to present in the
TMDL table. In this example,
we selected the midpoints of
these five flow zones—you
can see that the loading
capacity at the 25% exceeds
flow is approximately 10,000
Ib/day. We do have language
in the TMDL report template
that specifies that the “full
spectrum of allowable
loading capacities is
represented by the resulting
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Loading capacity in LDC
* The entire LDC represents the
loading capacity

* TMDL table is 5 representative
points along the range of flows.

* “The entire curve represents the
TMDL and it is what the EPA
ultimately approves.”
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curve.” Even though only five points of the entire LDC are presented in the TMDL table, “the entire curve
represents the TMDL and it is what the EPA ultimately approves.”

This workshop does not address how to allocate loads to the different sources. There are many ways to do this,
and the approach that you select will depend on the particulars of your project.

Seasonal flows

Doing a TMDL based on
seasonal average flows has
fewer computations,
because we don’t have
LDCs.

Seasonal flows

* Flow-based

* Load duration curve

* Model scenarios
* Lake response models (e.g., Bathtub)

+ Stream response models
* HSPF (nutrients, DO, etc.)
* QUAL2K (DO, temperature, etc.)

+ others

Recall that the same concept applies—that the loading capacity varies by flow. What's different is that the WQS
are evaluated on a seasonal basis, and therefore we need to select a flow that is representative of the entire
season. As with other TMDLs,

the flow data that we’re Seasonal averages: river eutrophication
using can be either

monitored or modeled flows.

- R * Loading capacity varies by flow 1000
For the river eutrophication
standards, we select a June * WQS evaluated on seasonal basis 0031
I3 O

through September * Select representative flow f; =
representative flow—there (e.g., Jun-Sep average flow; £ a0
are many ways to do this. average of 10, 30, 50, 70, 90% 20 ]
Once we’ve determined our exceeds flows) o : ; b+
seasonal average flow, the £ 88882352888 &¢% 3
calculation of the loading _— =

. . . B3 i fe _:E1“E2‘EMDD‘ZE.SIEE‘Z.ZDAEZ/UD"S; J
capacity is the same as in the 5 5 cT———T

1_|TP st fpgi)- - 150

other examples: flow x WQS

. . zs_Jmadingcapaciw(l‘w&)wﬁ :[2‘7_
= loading capacity.
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Model scenarios

We went into a lot of detail
on how to derive LDCs, but
we won’t go into detail about
model development. There
are so many types of models,
with varying levels of
complexity, that it’s outside
the scope of this workshop. |
will, however, provide a few
examples of using model
scenarios to develop TMDLs.
The first is for lake TMDLs.

Lake model scenarios

* Flow-based

* Load duration curve

* Seasonal average flows

* Stream response models
« HSPF (nutrients, DO, etc.)
+ QUAL2K (DO, temperature, etc.)

* others

In Minnesota, we frequently use Bathtub for lake TMDL development. The Bathtub model relates P inputs to the
in-lake P concentration. In a model scenario, we alter the P inputs and look at the effect on the lake P

concentration. Note that the
inputs are often developed
from other models. For
example, HSPF can provide P
watershed loads to a lake.

For a lake TMDL, we reduce
the P inputs to the lake in the
model scenario until the lake
standard is met. Once we
have a scenario where the
lake standard is met, it is the
sum of all of these loads to
the lake in the TMDL scenario
that is the P loading capacity
of the lake.
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The model scenario then gets translated into a TMDL table. We often include the existing P loads in the TMDL
table, to show the level of load reductions that are needed to meet the TMDL. The existing loads in the TMDL

table are from the existing
conditions Bathtub model,
and the TMDL loads in the
table are from the TMDL
model scenario.

We also need to show the
daily allocated loads,
because that is what EPA
approves. It’s best to include
all of this information in the
same table—it streamlines
the information and it makes
it easier for you when you
input it into Tempo.

TMDL model scenario = TMDL table

ExistingPLoad | TMDLP Load
Parameter - N T T
lb/yr | Ib/day Ib/yr Ib/day
Total Load 10,824 29.7 1,294/ 3.54
Total WLA 6.52 0.0179| 6.52] 0.0179
WLA |Construction Stormwater 3.26/ 0.00893 3.26| 0.00893
Industrial Stormwater 3.26, 0.00893 3.26] 0.00893
Total LA 10,817 29.7| 1,223 3.35
Watershed 2,621 7.18 895 2.45
LA |SSTSs 10/  0.0274 6/ 0.0164
Atmospheric Deposition 242 0.663 242 0.663
Internal Load 7,944 21.8 80 0.219
MOS NAJ NA{ 647 0177

108

There are many types of models that can be used to develop scenarios for stream TMDLs. Note that, although
HSPF is in this list for model scenarios, it’'s more commonly used for LDCs and source assessment in Minnesota.

A model can be used with
different types of
approaches. Saying that you
“used HSPF” to develop a
TMDL doesn’t say much
about how you used it. Was
it used to simulate flow for
LDC development? Did you
use the existing conditions
model to quantify loads by
subwatershed or by source?
And did you take it a step
further and use it to develop
a TMDL scenario or an
implementation scenario for
the WRAPS?

Let’s look at the stream
response model diagram
again. The concept is the
same as with the lake model
scenario, although the inputs
and the outputs might be
more complicated (that is,
more outputs and on a
shorter time scale). You take
the calibrated existing
conditions model and vary
the inputs until the outputs
show that the stream meets
the standard. The varying
inputs could be land use
changes, point source
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* Flow-based
* Load duration curve

» Seasonal average flows

+ Lake response models (e.g., Bathtub)

Stream model scenarios

Some models used to simulate
flow for load duration curves,
or to generate inputs for other
models, or...

Stream response model

weather

‘ precipitation, air temp, solar radiation, etc.

|

watershed
land cover, soil, slope

surface and shailow l
groundwater flow l

point sources

- model creates simulations of
flow, sediment, nutrients, dissolved oxygen, etc. )
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reductions, alterations to weather, or addition of BMPs. Once you have the scenario where the water body
meets the standard, whether it’s TSS or phosphorus or dissolved oxygen, that TMDL model scenario is then used

to build the TMDL table.

One example where the
HSPF model was used to
developa TMDL in
Minnesota is in the Pomme
de Terre River watershed.
The stream has a DO
impairment, and a P TMDL
was developed to address
the DO impairment. Using an
HSPF model scenario, P loads
in the watershed were
reduced, and the effect on
DO daily minimum
concentrations was
evaluated. When P loading in

Dry Wood Creek in Pomme de Terre River watershed

Stream response model

DO impairment, P TMDL

J P watershed

loading by 70%
g lake proee*®’
in-stred™ - . : .
l P loading capacity based
on this HSPF scenario

DO standard met

the watershed was reduced by 70%, the simulated DO concentrations in the impaired stream met the DO
standard. The P loading capacity was then based on this HSPF scenario.

Here’s another example of
where a model scenario was
used to develop a TMDL—
this is from the South Metro
Mississippi River TSS TMDL. A
set of linked models were
developed for the TMDL, and
multiple scenarios were
developed to evaluate
different levels of load
reductions from different
sources. One scenario was
selected as the TMDL
scenario, and this scenario
provides the basis of the
TMDL allocations.

Another example is Wyman
Creek, which is a cold-water
stream in the St. Louis River
watershed. For the
temperature TMDL, a
QUAL2K model was
developed to simulate hourly
temperature and DO over a
24-hour period. The critical
conditions in this case were
low flow, warm conditions,
so monitoring data from a
low flow period in late
summer were used for
model development.
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South Metro Mississippi River TSS TMDL

* Upper Mississippi River—Lake
Pepin modeling framework

* Linked models

different levels of load

reductions from different sources

Multiple scenarios to evaluate

One scenario selected as TMDL

scenario—provides basis of
TMDL allocations

WWTP
I Tributary

Y +

F Minnesota pollution
| Control Agency
L

The UMR-LP model used inputs from the several tributarv and direct wastewater inputs to the sustem.
{ttmsesTech inc; gréphic) Figure 21: Inputs to the South Metro Mississippi

Wyman Creek Temperature TMDL

Table 80. Water quality results at the downstream end of Reaches 7, 8, and 10: TMDL Scenario

* Select scenario that

meets WQS / targets

Reach i Daily Water Temperature (°C) Minimum Daily DO (mg/L)
7 18.25 7.93
8 18.84 7.30
10 1854 01

Table 82. Wyman Creek temperature TMDL

Temperature TMDL

Load (million Keal/day)

implementation Tergets

Wasteload Allocation: Industrial Stormwater,
General Permit

0.1

Wasteload Allocation: Construction
Stormwater General Permit (MNR100001)*

01

Wasteload Allocation: Cliffs Erie-Hoyt Lakes
Mining Area (MNDO42536)

b

No reductions needed

* Develop loading capacity,

Load Allocation

1519

+ Average daylight hours shade of
57% along Reaches 7, 8, and 10

« Average daylight hours shade of
57% along Reach 6 or equivalent
implementation to reduce in-
stream temperatures entering
Reach 70 19.7 *C

allocations, and
implementation targets
(in this case) based on
TMDL scenario

MOS
Loading Capacity
Existing Load

Implicit

Percent Load Reduction

114
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Implementation options were explored through model scenarios, and one scenario was selected to represent
the TMDL.

The selected Wyman Creek model scenario indicates that the temperature and DO targets would be met in the
stream. The TMDL table is somewhat unique in that implementation activities are included directly in the TMDL
table to represent the TMDL

model scenario. This is just Wyman Creek Temperature TMDL

to show that
implementation scenarios

can be used in different
ways in a TMDL. * Select critical condition for modeling
(e.g., low flow, warm) =

* QUAL2K simulates hourly temperature
(and DQ) for a 24-hour period

* Develop scenarios to evaluate
effects of implementation practices

Rch1  Rch3RehS Reh 7 Reh

oy T = 3

Figure 39. Scenario results for maximum water temperature along Wyman Creek (Scenarios 1-3).

Section Summary

Understand the approach that was used to develop the
TMDL(s).
Other

There are a few other items that | wanted to mention, although they are not directly related to TMDL
approaches.

Compare source assessment to TMDL

You want to make sure that the different parts of the TMDL report build upon one another and are consistent
with one another. One primary way to do this is to compare the source assessment to the TMDL.

This is typically easier to do
with lake TMDLs, because we Compare source assessment with TMDL
often have existing loads in
lake TMDL tables. If there is a
separate source assessment

. F TP Load Table 38. High Island Lake (72-0050-01) phosphorus TMDL summary
SeCtlon Where |0ads are urce———-10/yr Parametan Existing P Load TMDL P Load Load Reduction
y \ Ibfyr.. | Ib/day Ib/yr Ib/day Ib/yr Percent
reported, make sure that the EoppdEMEETEEER -
otal Load 31,019 85.0 | 5050 | 13.8 26,222 85%
loads in the source Eeedlots - 66 TotalWiA T~—at7| 00322 11.7 [ 0.0322 0 0%
orestan . .
assessment are consistent shrub 2 wiyToamsoooony - | 596 wpuet | 586 | ooser H e
. . Past: 358 Industrial Stormwater i
with the loads in the TMDL \ Das L:re 1o / (MNR050000) S P 5:86:(10:0161 o i
X Devélope 5 7 =
table. In this example, the  ——s rr— i | SAb| Mm| .
tab|e on the |eft is from the Atmospheric LA~ sSTSs ~9.00 | ~0,0247 5.00 | 0.0137 4.00 44%
X deposition 498 Atmospheric Deposition 498 1.36 498 1.36 0 0%
source assessment section of \_ [ — ~Linternal Load 25,07 69.3| 1,66 347 24031 95%
4 MOS. 1 NA NA 253 | 0693 NA NA
a lake TMDL—the watershed Totar 31,019
. ' . Sometimes, but not always, linked to TMDL table.
runoff loads are provided by "

land cover type, and then

loads are also provided for septics, atmospheric deposition, and internal load. In the TMDL table on the right,
the existing loads aren’t reported using the same source categories, but the values are consistent: the total
loads are the same, and the loads for these three sources are also the same. If you were to add up the
watershed runoff loads in the source assessment table and in the TMDL table (i.e., CSW, ISW, and watershed
runoff), the values would be the same.
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There are other ways to link
the source assessment with
the TMDL. For this lake
TMDL, the table on the left is

Compare source assessment with TMDL

Table 73. Phosphorus TMDL summary, Platte Lake (18-0088-00)

the source assessment, and = ol e : oL e T oiag
. . . WLA for Construction Stormwater 0.623 0.00171
is similar to the one that we A T SGTTWAESR o823 | ooow
. . . Phospho t, oar location : !
just looked at, with different Plehe Lake (18.008.01 S S e
. TPLoad | TPLoad oading Capaci : :
land cover categories for souree | i) | ) s —
Cropland 2,017 49% “xisting Loa
watershed runoff and a few B e T
additional source types. The § [Developes sl %
. % |Grassland 122 2 Table 74. Platte Lake (18-0088-00) reductions by source
TMDL table, on the top right, Faet [ aval o oo | Exitingload | TMDLAlocation | Losd Reduction |
Only ShOWS the TMDL Septics 180 a% |Ih/vr) (Ihfyr) N:ldﬂd[lh/yrl
] 216 a% Watershed 3431 1,502 1,929 56%
H 7 Atmospheric N Septic 180 82 98 54%
allocated loads, it doesn’t e 400 8% el i = 5 iy
show the existing loads. An . il iy o . i =
Total 4,227 2,078 2,149 51%

additional table was added
to the report, on the bottom
right, that shows existing loads, allocated loads, and the load reductions needed by source category. The source
types are similar to the source assessment table, although all of the watershed runoff is in one category. And
note that the table does not separate out CSW and ISW the way the TMDL table has to. This approach provides
load reductions in a way that is meaningful to watershed managers. Sometimes a lake TMDL table can get
crowded with point sources that need to be broken out for the EPA, but that aren’t really important from an
overall loading and implementation perspective. The summary table on the bottom right restates the
information in a useful manner, and in a way that is consistent with the other tables. For purposes of reviewing
TMDLs, once you’ve established that the information is presented in a useful way to your audience, make sure
that the actual numbers in the different tables are consistent with one another.

118

[TMDL allocation (2,078 Ib/yr) is equal to the loading capacity (2,309 Ib/yr) minus the MOS (321 Ib/yr)—values
from Table 73. The overall percent reduction (51%) takes into account the MOS, and therefore is greater than
the percent reduction presented in the TMDL table (45%).]

Linking the source
assessment with the TMDL is

Compare source assessment with TMDL
usually harder for TMDLs

Table D-3. TS TMDL summary, Minnesota River (07020004-748)*

. % ow Regimes
deVElOPEd with LDCS, oure d I.Dad( J TMDL Parameter Very High | High FI| :Iizd [ Low [ Verylow
roplan % TS5 Load (ton/d)
because the TMDL tables N = Upstream Boundary Condition [802 247 R [22
, . . atural 1% WLA‘ City, County, and/or Township MS4 ° | 1.29 0.48 0.19 0.088 a.fxaz
don’t typically include Urban 5% g N [ T T - ¢ R A
existing loads by source and Near-channel 63% gt e = 1 1 lie
by flow zone. But you can Wastawatt: | (R s e
Percent Reduction to Achieve @
still com pare the two Concentration Standard i
sections to make sure that » TMDL tables developed with LDCs don’t s . =
they are consistent. In this typically include existing loads.
example, the table on the : ’ i
pie, * Harder to link source assessment with LDC
left shows the TSS source TMDL

summary, with the majority ‘
of the load coming from * Compare general percentages or patterns b

cropland and near-channel

sources. Both of these sources are unpermitted and therefore part of the LA in the TMDL table. In the TMDL
table, after you set aside the upstream boundary condition, the majority of the loading capacity is allocated to
the LA. While this doesn’t necessarily mean that the allocations were done correctly, at least it does not raise a
red flag.
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Section Summary

Compare the source assessment to the TMDL table to check
if they are consistent.

TMDL development: “unallocated load”

Sometimes in a stream
TMDL, there are flow zones
where the WQS is being met.
In this example, the load
dUI"atiOI’] Curve ShOWS that ® Apr-OctWQ Data ® Observed Geometric Mean Load ——Target Load (126 org/100 mL) “

TMDL development: “unallocated load”

1000000 When estimated existing load in a
the average existing load in Gl e wisRanse Low = flow zone < loading capacity
the middle three flow zones 100,500 \ ) = Prevent pollutant loads from

r \\ . increasing up to the WQS

10,000 " bl ]
s \

is less than the loading
capacity. A TMDL sets the

E. coli (billion orgfd)

. . 1,000 L5 s (0)a 4 =
loading capacity in each flow B 9 . ™ ) .
. * Leads to confusing allocation patterns
Zone and WOUld essentla“y 000% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% [
¢ e So% * Hard to implement
" 2" H H Percentof Time Exceeded
allow” anincrease in

loading, because the existing
load in the water body is less
than the loading capacity.

However, we don’t want to

allow pollution to increase up to the WQS. The concept of unallocated load was to align TMDLs with the
protection part of the MPCA’s Watershed Approach. This concept has been used in some TMDLs and it has
caused some confusion because of challenges in implementing the approach. We recommend not using this
concept directly in TMDLs. However, the concept is a good one—you can include the concept in text of the
report. Pollutant sources should not be allowed to “load up to” the standard, but it’s best to not incorporate an
unallocated load in TMDLs.

Section Summary

e Don’t use “unallocated loads” in TMDLs

o Do discuss protection in TMDL reports

Part 3: Checking the math and putting it all together

Checking the math

Now we’re going to focus in on the numbers in the TMDL tables. Now that we understand all of the parts of the
TMDL, and we more or less understand the approach that was taken, we need to make sure that the numbers in
the table all add up.
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The numbers need to add up

At its most basic, the sum of
all of the allocations,
including the MOS, need to
equal the TMDL, or the
loading capacity, in the TMDL
table. Although this may

The numbers need to add up

seem simple and
straightforward, there are A z
often mistakes in TMDL If only it were that simple... A &
tables. Sometimes it’s an MO A
TMDL 100

actual error where the wrong
number was entered, but
sometimes it’s just that the numbers don’t exactly add up.

The loading capacity is often calculated using formulas that are linked to other cells in Excel. Then the allocations
are often calculated based on an equation that uses the loading capacity. The point is that these equations are
interrelated, and the values

need to be cleaned up in the The numbers need to add up

end. What happens is that,

after you round, the

allocations don’t always [t's not that actual
. TMDL Parameter No Rounding
exactly add up to the loading errors were made,

capacity, so you have to it’s usually due to Loadingcapacity  60,243.21914
ke adjustment roundin e
make a JUS ments. g Construction SW 37.7724984
H “« WLA

For example, in the “no (% of LC-MOS)

rounding” column of this Industrial SW WLA  37.7724984
table. th the initial (% of LC-MOS)

able, these are the Initia Load allocation 57,155.51319
values that were calculated (the difference)

with the equations. feilos 3,012.160957

(% of LC)

In the next column, we’ve

rounded to whole numbers. The numbers need to add up
But then see what

happened—if you add up all

of the individual allocations It’s not that actual Round to
. TMDL Parameter No Rounding | Whole
and MOS, it comes to 60,244, errors were made, Number

but the table says 60,243. So it’s usually due to Loadingcapacity ~ 60,243.21914 60,243
. . " (flow x WQS)
we need to fix that—and this rounding. _ .
. Construction SW 37.7724984 38
is okay to do! WLA

(% of LC-MOS)

Industrial S W WLA ~ 37.7724984 38
(% of LC-MOS) L

These numbers

add up to
Load allocation 57,155.51319 | 57,156 60,244
(the difference)
MOS 3,012.160957 3,012

(% of LC)
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We need to either increase

the LC by one or reduce one The numbers need to add up
of the allocations by one. |

usually adjust the loading

i L Roundto | For
CapaCIty or the LA' as |0ng as It’s not that actual TMDL Parameter No Rounding | Whole TMDL Or This
it's a relatively large number; errors were made, Number | Table

therefore the adjustment will it’s usually due to Loading capacity 60,243.21914 60,243 60,244 60,243
o ” (flow x WQS)
be a negligible percent rounding. ConstructionSW  37.7724984 38 38 38
change. It’s best not to s
- (% of LC-MOS)
adjust the WLA, because of Industrial W WLA  37.7724984 38 38 38
the permit implications and ( N S¢ EOEEIEE,
b ., I I Load allocation 57,155.51319 57,156 57,156 57,155
ecause it’s usually a smaller (s lthe diflrence)
number and therefore the Mos 3,012.160957 3,012 3012 3,012
. % of LC
adjustment would be a larger s
percent change of the WLA 135
itself.
Rounding

When you’re checking a TMDL table, first you need to understand how the values were rounded—was it
arbitrary, or was there a method? You want the rounding approach to be consistent throughout the table. There
are many ways to round, and

I’'m not going to dictate a

formula about how you Rounding

should do it. But it should be

consistent. * Choose your rounding approach and be consistent

i u * Round to a specific number of decimal places

A little background d pecif ber of d I pl

information on rounding: 165 12,6537
. 0.33 0.0033

There are two basic ways of + 66.98 + 18669839

rounding numbers 68.96 1,879.6409

consistenﬂy_ You can round * Round to a specific number of significant digits

to a specific number of 17 13

. 0.33 0.0033
decimal places, or you can 67 + 1800
round to a specific number 69 1,300

of significant digits. Many

people use the “decimal

place” approach because it is

the most simple. In the first example we rounded to two decimal places.

But what if your allocations had values with a much wider range, like the example on the right? Because of the
one really small value (0.0033), you’d have to extend all of the other allocations out to 4 decimal places in order
to be consistent. But with the other values, using that many decimal places makes it look like we can be really
precise with our estimate, that we know that the value is exactly 1,879.6409. | don’t think that we should be
giving that impression. This is why | like rounding to a consistent number of significant digits instead of a
consistent number of decimal places.

Basically, a significant digit is a non-zero number. In this example the values are rounded to two significant
digits. This approach provides the greater level of precision that we need with the smaller value, yet the
precision isn’t over-stated with the larger numbers. The same goes with the second example on the right, where
each of these numbers has two significant digits.
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If you do chose to round to a
specific number of significant
digits, here’s a little more
information on them. The

Significant digits

most simple definition is any * Asignificant digit is:

non-zero digit. But, a zero is a * Any non-zero digit (1, 2, 3,4, 5,6, 7,8, 9)
significant digit if it falls in * Any zero that falls in between two non-zero digits
between two non-zero digits. Ie00i000)

A zero is also a significant * Any zero that is to the right of the decimal point
digit ifitis to the right of the and to the right of a non-zero digit (63.0, 0.0630)
decimal point AND to the * These zeros are not significant:

right of a non-zero digit. All « All leading zeros (013, 0.013)

leading zeros are not

significant.

How many significant digits 157

are in these numbers?
(answers: 3,4,5,6,5, 3, 4)

Section Summary

Choose your rounding approach and be consistent
o Consistent number of decimal places.

o Consistent number of significant digits

How to check the math

Getting back to checking the math. After you’re happy with the rounding approach in your TMDL table, here are
the specifics of how to check the math. All of the individual WLAs must add up to the total WLA, and all of the
individual LAs must add up to
the total LA. Then we check
the loading capacity in two
different ways. The individual
WLAs plus the individual LAs

How to check the math

* All individual WLAs must add up to Faramaiar TMDLP Load
plus the MOS must add up to total WLA lbfyr | Ib/day
the loading capacity, and the o e TR
total WLA plus the total LA * tAcI)[[ITCEXHduaI LAs must add up to WLA | Construction SW "0.0789]\ 0.000216

a Industrial SW ..0.0789 V' 0.000216

plus the MOS must also add e e P

up to the |oading capacity. ¢ Individual WLAs + individual LAs + Watershed /19.6 N\ 00537

This might feel redundant MOS must add up tw LC [ Smeshansman i 25| uess

) mospheric Deposition q / X

) Internal Load \13.0/ 0.0356

but it's a way to double « Total WLA + total LA + MOS must o e
check your work and add up to LC -

sometimes you find errors
looking at it this way. In

general, always look for

multiple ways to check your work.
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What’s the best way to check
the math? A good approach
is to copy the table from
Word and paste it into Excel.
If the TMDL writer provides
the tables to you directly in
Excel, you need to be careful
about how the values are
being displayed. In Excel,
even if you’re only showing
two decimal places,
additional decimal places
could still be there in the
background and therefore
would still get added up if
you use formulas in Excel to

* Paste table into Excel;
format however it
helps you to look at it

* Write formulas for the
four comparisons

* Compare the paired
values, allowing for
rounding

IR N ISP S

1
12
13
14
15
16
17

How to check the math

A B C D
TMDL Component P (lbjyr) P (Ib/day)
WLA Total WLA 0.158 0.000432
Construction SW 0.0789 0.000216
Industrial SW 0.0789 0.000216
LA Total LA 576 0.158
Watershed 19.6 0.0537
S5TSs 1 0.00274
Atm. Dep. 24 0.0658
Internal Load 13 0.0356
MOs 3.05 0.00836
Loading Capacity 61 0.167
Checking the math:
sum WLAs =5UM(C3:C4) =5UM(D3:D4)
sum LAs =SUM(C6:C9) =5UM(D6:D9)
individual WLAs +
individual LAs + MOS  =SUM(C3:C4,(6:C9,C10) =SUM(D3:D4,06:09,D10)
total WLA + total LA +
MOS =SUM(C2,C5,C10) =5UM(D2,D5,010)

140

check them. This is one of the main causes of numbers not adding up. So you need to recreate the table in Excel
by copying it from the Word document back into Excel to check math.

After you’ve copied the table into Excel, write formulas for the four comparisons that were listed on the

previous slide—I've provided examples here.

Then you can compare all of the paired values. First, the sum of the individual WLAs add up to the total WLA in
the table. Notice how the total WLA in the table was rounded to 0.158, and the sum of the individual WLAs

comes to 0.1578. To see if
these values are compatible,
round the second value.
0.1578 rounded equals
0.158, which is what is in the
TMDL table. Therefore, these
values are compatible with
one another and this passes
the “checking the math” test.
Now check the sum of the
LAs; these values are exactly
the same.

* Paste table into Excel;
format however it
helps you to look at it

* Write formulas for the
four comparisons

* Compare the paired
values, allowing for
rounding

Now look at the next two
sums. If we round the sums
to three significant digits, we
get 60.8, which is not equal

How to check the math

A B © D

1 TMDL Component P (Ib/yx) P (Ib/day)

2 |WIA Total WLA 0.158 0.000432
3 Construction SW 0.0789 0.000216
4 Industrial SW _0.0789 0.000216
5 |LA Total LA 576 0.158
6 Watershed 19.6 0.0537
7 SSTSs 1.00 0.00274
8 Atm. Dep. 24.0 0.0658
9 Internal Load 13.0 0.0356
10 /MOs 2.05 0.00836
11 |Loading Capacity 61.0 0.167

13 |Checking the math:

15 sum WLAs 0.1578
16 sum LAs 57.6

0.000432
0.15784

individual WLAs +

18 individual LAs + MOS .8078, 0.166632
total WLA + total LA

19 +MOS 60.808 0.166792

141

to 61.0—in this case the sums are not compatible. What should you do in this case? Usually the easiest way to
resolve this is to decrease the number of significant digits to two. You can do that for all of the numbers, or you
can do it just for the loading capacity—in this case the LC would be rounded to 61 and the comparison would be
equal, because the summed values on the bottom are 61 when rounded to two significant digits.
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Here’s what the entire table
would look like if rounded to
two significant digits instead
of three. Going through all of
the comparisons, note that
they are all compatible, even
the ones that didn’t work out
with three significant digits.
Now the math of this table is
correct.

If there are multiple sets of
allocations in a TMDL table
with different units, make
sure that you do the same
checks for the other set. Just

* Paste table into Excel;
format however it
helps you to look at it

* Write formulas for the
four comparisons

* Compare the paired
values, allowing for
rounding

These values are not
identical, but they are the
same when rounded.
They are compatible.

How to check the math

TMDL Component P (Ib/yr) P (Ib/day}

WLA Total WLA 0.16 0.00044

Construction SW X 0.00022

Industrial SW 0.079 0.00022
LA Total LA 0.16

Watershed 0 0.055

SSTSs 1.0 0.0027

Atm. Dep. 24 0.066

Internal Load 13 0.036
MOS “ 3 0.0085
Loading Capacity 0.17
Checking the math:

sum WiAs C0.158 ) 0.00044

sum LAs 8 ) 01597

individual WLAs + >

individual LAs + MOS 0.16864

total WLA + total LA —

+MOS 0.16894,

because one set looks correct, it doesn’t necessarily mean that the second set will be correct.

However you round the numbers, it’s a good idea to explain the rounding approach in the methods section of

the report.

Section Summary

Paste table from Word to Excel
Werite formulas for comparisons

Compare the paired, rounded values and check for

compatibility

Reductions in lake TMDL tables

When checking the math of
lake TMDLs, there are a few
extra steps, because the
tables often contain existing
loads and percent reductions
in addition to the allowable
loads. You should also check
the existing loads to make
sure they add up, and
compare them to the source
assessment to make sure
that they are consistent. For
the load reduction column—
the individual load
reductions should equal the
existing minus the allowable

* Reduction =
Existing — Allowable
* Total reduction =

* sum of individual
reductions

OR

* total existing load —
total allowable load

* Total % reduction =
638 /3,046=21%

Reductions in lake TMDL tables

Table 30. Big Pine Lake (58-0138-00) nhospiiof ViD

Existing Allowable Load ’
TP load TP load reductio_n_
Ib/yr Tgyr _Vib“,l'vr %

Phosphorus Sources

Total WLA I 0.8
WLA = %
Construction/Industrial SW 0.8 0.8 0 0%
Total LA 3,045 2,407 638 | 23%
Atmosphere 103 103 0 0%
LA Drainage Area 653 512 141 | 22%
Upstream Lakes (Pine) 1,584 1,239 345 | 22%
Septics 119 94 25 21%
Internal Load 586 459 127 | 22%
MOS 268

Totalloadl_3,046 | 2,676 | 638*,21%

* Net reduction from current load to TMDL is 370 Ibs/yr, but the
gross load reduction from all sources must also accommodate the
MOS and is therefore 370 + 268 = 638 |bs/yr.

144

loads. This is pretty straightforward. However, notice that there are two ways that you can calculate the total
load reduction. You can sum the individual load reductions, which in this case equals 638 Ib/yr. Or you can
subtract the total allowable load from the total existing load, which in this case is 370 Ib/yr. Why are they

different?
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They’re different because of the MOS. To calculate the allocations, we set aside the MOS of 268 |b, which isn’t
allocated to any source. In effect, this means that we need to reduce the total load by an additional 268 Ib in
order to reach our individual loading targets. So the total load reduction could be calculated in two different
ways: as either the sum of the individual load reductions (638 in this case), or as the total existing load minus the
total allowable load (370 in this case). The sum of the individual load reductions is equal to the total existing
load minus the total allowable load plus the MQOS, so it will always be the larger of the two options. Whichever
option you use, please be consistent and describe the approach used, as was done in this table footnote.

The total percent reduction should use the total load reduction that you just came up with—divide that by the
total existing load.

Section Summary

® For lake TMDLs, be aware of the approach used to
calculate the total load reduction, and make sure
that it is described in the report

Tempo

How does this integrate with
Tempo? You will enter the Tempo
individual allocations into

Tempo. You don’t enterthe . -
sums, because Tempo sums : .

) * Check TMDL tables with sums in Tempo
them up internally.

* Are rounded values compatible? WA
Therefore, you also need to

compare the total WLA, total
LA, and loading capacity from
the TMDL table to the values [ressp st ——,—— : T

TMDL Parameter [VervHigh | High | Mid-Range | Low | Verylow |
in Tempo and make sure T N ) T S Y

[ Total wia pay 19 |

they are “compatible.” wia | Belle Flane WWTP w])

(MN0022772)

Belle Plaine City M54 * 23f o041 ,: =7 | MOS

Again, they don’t need to be Loaf Alcsin o o —a  tosdingeopdty
exactly the same in terms of

numbers of decimal places or

significant digits, but if you round one, it should equal the other. If it does not, then that probably means that
some of the values in the table need to be adjusted. Tempo has been a good check on the math in TMDL tables;
it has found some math errors that had not been found during report review.

In this example, the allocations in the TMDL table were rounded to two significant digits. The individual WLAs
are exactly the same in the TMDL table as they are in Tempo, because they were entered based on the TMDL
table. But Tempo adds the individual values for a total WLA of 21.3, but the TMDL rounded that to 21. Because
21.3 rounded to two significant digits is 21, these values are compatible with one another. The LA and MOS are
exactly the same in both places. The loading capacity is 77 in the TMDL table and 77.2 in Tempo—these values
are compatible with one another and therefore OK. If the loading capacity in Tempo were a totally different
number, that would be a red flag and you should check the TMDL table and the math in more detail.

Section Summary

® Compare sums in Tempo to sums in TMDL table.
Make sure that they are compatible.
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EPA decision document

When you get the decision
document, you need to
review it and make sure that
it matches with the TMDL
report and with the
information that is in Tempo.
Please read the entire
decision document and make
sure that it is consistent with
the TMDL report and Tempo.
Check the total number of
TMDLs. Check each AUID to
make sure that the correct
AUID is associated with the
correct TMDL table. And
check the actual loading

EPA decision document

)

* Read the entire document

6w

* Compare to TMDL report and Tempo

* Total number of TMDLs
« AUIDs

* Loading capacities, allocations

* |f you find a mistake, contact Celine
Lyman

 Maminofswenrime |- 2 =1 |
Lending Copacity (TMDL) | 76428 | 208 [ 12351 034 G077 | M

capacities and allocations. The EPA will take the loading capacities and allocations from the TMDL report and
compile them in a different format, so they sometimes make mistakes.

If you find a mistake, please contact Celine Lyman to determine how to proceed. Celine is our primary contact
with EPA Region 5 on these issues.

Here’s an example of a mistake in a decision document. In the Byllesby Reservoir TMDL in the Cannon River

watershed, the loading
capacity in the decision
document was different from
the loading capacity in the
TMDL table. Because the
decision document states
that these are the allocations
that the EPA is approving,
these mistakes need to be
fixed.

Other examples of mistakes
include the wrong AUID in
the TMDL table, the wrong
water body name, and
incorrect allocations.

EPA decision document

Table 41. MIDDLE CANNON RIVER HUC-10: Byllesby Reservoir — 19-0006-00

Byllesby Reservoir 19-0006-00 Low Flow TP Load High Flow TP Load
TMDL Summary

TMDL report kg/yr kg/day kg/yr kg/day

Phosphorus Loading Capacity
(TMDL) 54190.00 148.36 91520.00 .250.57

EPA decision document  ~Loading Cap‘;iﬁif‘yi{TmL)ﬁ 54189000 14836 ] 91519,01-[ s

The values in the decision document are what EPA approves.
Therefore it is important to fix mistakes.

150

Section Summary

Read the entire decision document

Compare to TMDL report and Tempo: total number
of AUIDs, AUIDs, LCs, allocations

Contact Celine Lyman if you find a mistake
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Putting it together

Now that we feel confident that all of our TMDL report sections are complete, we also want to make sure that
they make sense with one another, that we don’t have contradicting information. This is a way to really get to

know your impairments.

I'll be using the Upper lowa River and Mississippi River Reno TMDLs to show a TMDL report example. We're
going to pick one of the impairments in the project and follow it through the whole report, to see if the data and

our message are consistent.

First, make sure that the AUID is listed correctly in the impairment table: If only the last 3 digits of the AUID are
used in the table, make sure that the HUC-8 is also clear; it should also be in the table. Also check the use class,

year listed, the impairment,
what the TMDL is written for,
and the proposed EPA
category. And for all of these,
don’t just check that these
items are listed, but cross-
check them against the
303(d) list.

For this AUID, there should
be an E. coli TMDL to address
the E. coli impairment, and a
TSS TMDL to address the
macroinvertebrate and the
TSS impairments. Both of
these TMDLs, which address
three impairments, should
be in this report.

Review AUID, listing, and TMDL pollutant

Table 1.+ aired waterbodies of Upper lowa River and Mississippi River - Reno
Year
waterbody | Reach AUID | use Added | Affacted Proposed Impaired Waters TMDL Developed in this
HUCB Name (HUCB-) | Class* tolist | Use Category® Listing Pollutant or Stressor | Report
Temperature No: non-pellutant stressor
Aguatic Dissolved No: dissolved oxygen
ma 1 | stressor not conclusively
ac linked to load
Temperature No: non-pollutant stressor
Crooked T102 R5W 526, Dissolved No: dissolved oxygen
Creek, west line to Fishes oxygen/eutrophication | stressor not conclusively
south Fork | Crooked Creek 574 18,2Ag | 2018 | Aguatic life | 4c linked to load
/ \ Aquatic
/ Mississippi 1\ Recreation | 44 E.coli E.coli Yes: . coli
River—Reno || T102 RaW 527, Aquatic
\. (07060001) |}/ Crocked west line to Bluff macroinvertebrate
N\ A creek Slough 519 288 2018 | Aquatic Ufe | 4C bioassessments Habitat No: non-pollutant stressor
T102 RAW 524, Aquatic
south line to Bluff macroinvertebrate _ ——
Clear Creek | Slough 524 28 2018 | Aquaticuife | ag. bioassessmenTs Habitat No: non-pollufamesteassor
Aquatic \ T o
Recreation [| 44 £ col E.coll Yes: E. coll “\
Aguatic \
101 AW, \ | | macroinvertebrate
- ~ - | TN | S5
Winnebago | west line to soutly \ ? e
Creek line w1693 AMaezag\laos  VagquaticufeNaa  SSgss Tss Yes: 1SS =
c. This reach is currently classified as class 2Bg but is undergoing a use class change to class 2Ag. 153

The proposed EPA categories for these three impairments are all 4A, because, after this TMDL report is
approved, all three impairments will be addressed with TMDLs, and additional TMDLs are not warranted.

Next, we look at the WQS to
make sure that they are
clearly laid out and that it’s
clear which standard applies
to this water body. Because
Table 1 stated that this is a
class 2A water, we look for
the 2A standards in this table
and note that the TMDLs
should be based on these
numeric values.
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Table 2. Water quality standards for impaired streams

Review WQS

= Numeric
Parameter Stream Class Water-Qusilty Standard Standard/Target
" | Not to exceed 126 organisms per 100 milliliters
~ (org/100 mL) as a geometric mean of not less <126 organisms /
2 than five samples representative of conditions 100 mL water . \\
Class 2A and 2B within any calendar month, ner shall more than (monthly geometric \

10% of all samples taken during any calendar mean)

P N\ € month individually exceed 1,260 organisms per | < 1,260 organisms /

‘:" ‘\ . 100 milliliters. The standard applies only 100 mL water
[ B coff ‘ # between April 1 and October 31. (individual sample) __—
’ / "[Wotte-exceed 630 organisms per 100 milliliters e
/ as a geometric mean of not less than five | = 630 organisms /
samples representative of conditions within any | 100 mL water i
Siass’ calendar month, nor shall more than 10% of all | (monthly geometric
samples taken during any calendar month mean)
individually exceed 1,260 organisms per 100 1,260 organisms /
milliliters. The standard applies only between | 100 mL water
| May 1and October3t. | {individual sample}
10 mg/L (milligrams per liter); TSS standards for S
class 2A may be exceeded for no more than -
C ,TSS Class 2A 10% of the t‘;ma. This standard applies April 1 g
- <10 mg/L

through September 30.
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©  Cites (pop.> 1,000)

We move on to the

watershed and water body R
characterization section, to 9;:1:“
learn a bit more about the £ v
setting and the impairment.

We see the watershed

boundary and note that the

impaired reach is a relatively
short reach at the bottom of
a larger watershed.

A Watershed boundary and
flow direction

—

We see that the land cover is primarily forest towards the downstream part of the watershed, with
grassland/pasture in the more upstream areas, and some cropland in the upper parts of the watershed. We also
look at the table and check
to see if the values make

e e :
sense based on what we see o E::::.,, Land cover
in the map. gﬁmwm e

Percent o

(%)
/i
TN o ;
y |, \é\ R EIR!
£ 3| 8 3| e
Hucs Name AUID ? g 5 % -E § 5 ; 5'
Mississippi River- | Crooked Creek 519 6‘ 11 4 6 <1 30 42 1 <1
Reno
(07060001) Winnebago Creek | 693 4 \\14 4 7 <1 28 43 <1 <1
\__/
We review the WQ summary .
Water quality

table, noting the years of

data that are summa r|Zed, Table 7. Summary of water quality data (2008—-2017) for impaired reaches
Summaries include data for months during whieh.the standard applies (see Section 2.2). E. coli units are org/100 mL and TSS

CheCking the AUID againr and unitsare_mg/L.WaterquaIity summary tables are presented for each impairment in Section 5: TMDLs and water quality data
taking a look at the WQ data sommanes -
of Exceed-
summary. Exceedances were phlaigic
Reach Name Pol- Sample Max- Individual | Frequency of
‘Obser"Ved for bOth HuCs (description) AUID | lutant | Count Mean? | imum® | Standard | Exceedance ¢
impairments, and the Crooked Creek
(T102 RAW S27, |_—
frequency of exceedance ] westline to Bluff =
confirms the impairment r'ss'”R'PP' \ﬂough) 519 “coli | 15 970 2,723 4 100% / 27%
. WEr tenn innebago Creek :
prasilBics }(’:ml e £ coll | 15 299 [2490 |2 100% / 13%

west line to south
line) ( 693 TSS 27 21 98

N

59% 9
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Sometimes there are figures

that go along with the WQ Water quality
data summary. We see this

TSS concentration duration e

curve, and see that most of _

the exceedances were _E" 100 Lu

observed during mid to high £ AR i .

flows, although there is one % i - L "ie . clss 24

exceedance at low flow. i e, R {10mg/L)
1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percent of Time Flow Exceeded

Figure 10. TSS concentration duration curve for Winnebage Creek.
Note log scale on y-axis.

Moving onto pollutant
sources, I'll focus on the TSS

S Pollutant sources
impairment for the rest of

Table 15. TSS loading in Winnebago Creek Watershed (07060001-693) from

this review. The prima ry HSPF model results (Tetra Tech 2018)
. ] Land cover area in
sources were Identlfled as watershed model Percent of mean annual
Cr0p|a nd run Off TSS Source (% of watershed) ® o load (%) ®
! Cropland runoff 27% | 279

pasture/grassland runoff, m———— ]
and near channel sources. runoff 33% 2% /

Developed runoff | 3% %
The loads fror.n runoff are P—— o~ —
reasonable, given the Barren land

. ff %
relatively large area of L = o

Near channel © - ‘ 32% )
cropland and pasture in this ST - =%
watershed.
And now moving onto the
TMDL section. In the LDC we TMDL table
see again that most of the
exceedances are during mld oo ——Target Load (10mg/L) = AprSepData 0 Oct-MarData
to high flows. We compare W | e i e ol , g
. g 100000 f= rimary sediment sources
that with our source ) ¥
. £ 10,000 L] s .
assessment and see that it 3 g I Cropland runoff
3 1,000 LT e S 1 =
makes sense—both runoff H "T*ﬁ‘\\\ Pasture/grassland runoff
and loads from near channel g o . * Near-channel
Sources WOUId be greateSt 100% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
under higher fIOWS. Percent of Time Flow Exceeded
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In the TMDL table, we check the AUID, the listing year, and the baseline year, and we make sure that the sources
match the source assessment table. This one is pretty simple, because the LA is lumped into one line. But we do
see the wastewater treatment plant WLA in the table, note that it is a relatively small percentage of the loading
capacity, and check the source table and see that loading from point sources represents <1% of the TSS load to

this reach.

In this example, the project
managers decided not to
include the percent
reduction; instead the
existing concentration was
included to provide an
overall sense of the extent
of impairment, relative to
the standard. Also, note
that the standard in both
the LDC and the TMDL table
matches the standard that
was in the WQS table at the
beginning of the report.

The “future growth” section
of this report includes a short
description of expected
population increase,
followed by the MS4 WLA
transfer language from the
template, but adapted for
this watershed, which
currently does not have
regulated MS4s. The section
on new or expanding
wastewater was also
included from the template,
because the report includes
both TSS and E. coli TMDLs.

The reasonable assurance
section provides descriptions
of many of the nonpoint
source reduction programs
and projects. The report was
written before the new
sample text was provided in
the revised report template,
so it doesn’t exactly match
the language in the new
template.
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TMDL table

—Tugtiow (omgl) + oS0 o GavaDu
100000
hitRarge tow Yeor
= o0
i
R ..
3 = o], - " ——
§ 1000 R - T2bi€ 26. TSS TMDL summary, Wi Creek (AUID 0: -693] ™,
H . (_« 303(d) listing year or proposed year: 2018 )
;" “wa__Baseline year: 2012 ~
= i & = I Flow zones
on 0w 0w W% 4%t oo Tow 0% eo% ook
Parcentof Tims Flow Exceoded TMDL parameter Veryhigh | High | Mid-range [ Low | Verylow
2,391-89 cfs | 88-32¢cfs | 31-20cfs | 19-8.6¢cfs | 8.53.4cfs
Sources TSS Load (Ib/d)
Boundary Condition at lowa State Line # 27 10 4.7 2.5 1.1
Primary sediment sources Construction Stormwater 1.2 0.44 021 0.11 0.047
Industrial Stormuater. PN Lol 021|011 | 0047

* Cropland runoff | Eitzen wwWTP (MN0049531) 78 78 78 T

1 Total WIA_ R0 e s | 1
*» Pasture/grassland runoff < load Total LA 6,161 2,282 1,081 567 P

WIUS | 97 S T2 | s /.2 0 36

* Near-channel — Totalload | 6,065 2,680 1,293 | 720 362

. ——Existing 90" percentile concentration (mg/L) 43 =
Point sources < 1% C TsS water quality standard (mg/L) 10
161

Future growth
6. |[Future growth considerations

Land use in the watersheds is predominantly agricultural and forested, with small cities and towns
dispersed throughout. Fillmore, Mower, and Houston counties are projected to increase in population
by 11%, 22%, and 8%, respectively (Minnesota Forest Resource Council 2014).

6.1 New or expanding permitted MS4 WLA transfer process

Future transfer of watershed runoff loads in this TMDL may be necessary if any of the following
scenarios occur within the project watershed boundaries.

1. One or more non-regulated MS4s become regulated. A transfer must occur from the LA

2. A new MS4 or other stormwater-related point source is identified and is covered under an NPDES
Permit. In this situation, a transfer must occur from the LA.

Load transfers will be based on methods consistent with those used in setting the allocations in this
TMDL. In cases where WLA is transferred from or to a regulated M54, the permittees will be notified of
the transfer and have an opportunity to comment.

6.2 New or expanding wastewater

Reasonable assurance

7. Reasonable asSUNBIICE .vuivissnsssasismaisiaisini sssmassinssisissimonisissssisssisssissasserisinasnsissainassisnsssisssn 19
7.1 Examples of non-NPDES-permitted source reduction programs and plans..........ccceeoeeecvsrnenn 80
711 Root River One Watershed, One Plan (IW1P) .............coooiiiiiiicciecccccccceee. 80

ZA2 MPCA feadlotPIORTAN .o misiisismis iR s B

7.1.3  SSTS implementation and enforcement....

7.1.4  Buffer program
715 Agricultural Water Quality Certification Program ..........ccccoooeieviovciciccccnncicienenn. 83
7.1.6  Minnesota’s soil erosion law .......
7.1.7 MN Nutrient Reduction Strategy.

7.1.8 Conservation Easements and Reinvest in Minnesota Reserve.

7.2 Example non-NPDES-permitted source reduction projects and partners.......c........

75 S L)' Ty Ty T T et . |
7.2.2  Fillmore, Mower, and Root River Soil and Water Conservation Districts .. 87
7.2.3  Crooked Creek Watershed District... 88
7.24  Upper lowa River Alliance and Watershed Management Authority..... .88
7.3 Funding availability
T SRINTMTIENDY Y onssconan o saieo s ouiiok e oo odns i S e A e e A S A A A e S s RSB R daaah 39

164
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There is a relatively brief
monitoring plan, which
describes the existing
monitoring programs in
place. Whether you want to
expand on this will depend
on the specifics of your
watershed.

In the implementation
strategy summary, there is a
table of example BMPs for
the non-permitted sediment
sources. Go back to the
pollutant source summary to
review the primary sediment
sources; in this case it is
cropland runoff,
pasture/grassland runoff,
and near-channel sources.
Make sure that the BMPs in
the implementation strategy
are tailored to address the
primary sources. In this case,
we see pasture management

Monitoring plan

* Many monitoring efforts in place

* Intensive monitoring and assessment at the HUC8 scale associated with Minnesota’s
watershed approach

* Implementation practice monitoring

+ Discharge monitoring records

Implementation strategy summary

Table 49. Example BMPs for non-NPDES-permif ources of sedi to Wi Creek ( 693).

Strategy BMP Examples

Conventional pasture to prescribed rotational grazing

( Pasture management )

Livestock access control

“=._ | Stream channel stabilization

\_stream banks, bluffs and ravines restored_/ Riparian herbaceous cover

Stream habitat improvement and management

Primary sediment sources
» Cropland runoff
* Pasture/grassland runof_f:l

( * Near-channel

BMPs and BMPs for near channel sources, but there aren’t any BMPs that address cropland runoff. There might
be a reason that this was left out, but this would be something to follow up on to determine if additional BMPs

should be added to the table.

The cost section in this
report provides a cost range
and an explanation of how
the costs were estimated.
The BMPs mentioned in this
section—stream restoration
and exclusion fencing for
cattle—match the BMPs in
the implementation strategy
summary.
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Cost

9.5.2 TSS reduction cost methodology

Costs for TSS impaired stream Winnebago Creek (07060001-693) were calculated using aerial images
and field level information and recommendations provided in the stressor identification (MPCA 2018a
and MPCA 2018b) and monitoring and assessment (MPCA 2018c) reports. BMPs used in the TSS scenario
for Winnebago Creek include stream restoration of four miles of upstream segment and exclusion
fencing for cattle along the pastureland adjacent to the stream. A cost range of $130,000 to 350,000 per
stream mile was estimated from a review of stream restoration projects in Minnesota.
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And, lastly, public
participation. A brief
summary of the meetings
that were held with
stakeholders is included, in
addition to the language
from the template regarding
the public notice period.
Again, the information in this
section will depend on the
specifics of the watershed.

m“ MINNESOTA POLLUTION
CONTROL AGENCY
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Public participation

Multiple meetings were held with stakeholders throughout the TMDL development process. Throughout
March and April of 2019, the MPCA attended four meeting with local stakeholders in the watersheds.
These meetings provided a summary of the impairment status of streams in the watersheds and the
identified stressors and pollutants impacting those streams. Local stakeholders included SWCD staff and
board advisors from Mower and Houston counties, and Fillmore county staff and township officials.
MPCA also attended a Root River 1W1P Advisory Committee meeting on March 19, 2019, to discuss
TMDL project updates. In attendance were advisory committee members including staff from BWSR,
Fillmore SWCD, Root SWCD, Winona SWCD, The Nature Conservancy, and DNR. On May 15, 2019, two
meetings were held in Mabel, Minnesota with county and SWCD staff to provide an overview of the
TMDL and discuss implementation activities for the TMDL and WRAPS.

An opportunity for public comment on the draft TMDL report was provided via a public notice in the
State Register from December 30, 2019 through January 29, 2020. There were xxx comment letters
received and responded to as a result of the public comment period

hank you!

Andrea Plevan

Andrea.Plevan@state.mn.us

651-757-2672
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Appendix: summary guidelines for reviewing TMDLs

As you review a TMDL, use the TMDL report template as a guide, in addition to the information presented in this
training.

Module 1: TMDL report components

Accounting for impairments
e  What will be the status of the impairment upon approval of the TMDL report?
e One proposed category per impairment.
e With multiple stressors:
e 4Aoverrides 4C
e 5overrides all others

Water quality standards
e Are WQS presented for all impairments for which TMDLs are developed?
e Isit clear which standard applies to which water body?

Watershed and water body characterization
e Lakes, streams, subwatersheds: is all of the required information included?
e Land cover and/or land use maps and tables.

e Water quality: description of data sources, sites, date range, months.

Pollutant sources
e Are the primary sources of each pollutant identified?
e Does report describe where each source comes from and how it is delivered to surface waters?
e Isthere a list of all permitted feedlots and CAFOs?
e Look at the WQ data summary and compare it to the source assessment and see if they are consistent
with one another.
TMDL development
e Isit clear which methods were used to calculate TMDL components?
e Loading capacity
e Margin of safety

e Wastewater WLA: Involve wastewater liaison early in the project; include all individual WLAs in
TMDL table

e MS4 WLA: How was regulated area determined? How was WLA calculated? Table of regulated area
per MS4 per impairment

e Permitted feedlots and CAFOs: WLA of zero (stated in text, not in table)
e Load allocations
e Percent reductions

e Discussion of seasonal variation and critical conditions.

e Complete TMDL tables.

Future growth, reasonable assurance, monitoring, implementation strategy, public participation

e Review remaining sections, continuing to keep in mind the existing water quality, pollutant sources, and
load reductions needed for each impairment.

Page 57 of 58 November 2020 | wqg-iwl1-70



Module 2: Technical approaches and models

Common TMDL approaches and averaging periods
e What approach was used to calculate the TMDL? Is it flow-based? Is it a model scenario?
e What is the appropriate averaging period for the pollutant? Is the appropriate averaging period used in
the approach and the TMDL table?
Flow-based TMDLs and model scenarios
e Understand the approach that was used to develop the TMDLs.

Compare source assessment to TMDL
e Compare the source assessment to the TMDL table to check if they are consistent.

Unallocated load
e Do not use unallocated loads in TMDLs.

e Do discuss protection in TMDL reports.

Module 3: Checking the math and putting it all together

Rounding
e Choose your rounding approach and be consistent.
e Consistent number of decimal places

e Consistent number of significant digits

How to check the math
e Things to check:
e Allindividual WLAs must add up to total WLA
e Allindividual LAs must add up to total LA
e Individual WLAs + individual LAs + MOS must add up to LC
e Total WLA + total LA + MOS must add up to LC
e Paste table from Word to Excel.
e  Write formulas for comparisons.
e Compare the paired, rounded values and check for compatibility.

Reductions in lake TMDL tables
e Forlake TMDLs, be aware of the approach used to calculate the total load reduction, and make sure that
it is described in the report.
Tempo
e Compare the sums in Tempo to sums in the TMDL table.

o Make sure that they are compatible.

EPA decision document
e Read the entire decision document.
e Compare to TMDL report and Tempo.
e Total number of AUIDs
e AUIDs
e Loading capacities, allocations
e Contact Celine Lyman if you find a mistake.
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