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TMDL submission should involve

No Surprises




Before Submission

The state should have discussed their
approach with EPA Regional staff

Sent early drafts to the EPA Regional staff

Talked thru and resolve any issues raised by
EPA

Make sureto address all TMDL elements
on EPA’s* Checkligt”




“TMDL Checklist” used by EPA to review




TMDL Review Checklist

State/Tribe: Date of Submittal:
§303(d) Segment(s): Date of EPA Action:
Pollutant(s): Date Entered into Tracking System:

EPA Reviewer:

http://www.epa.gov/owow/tmdl

/quidance/final52002.html

LT@IVIGL Y oL e

Reasonable Assurances: through NPDES permits or
if WLAs depend on LAs

Public Participation

Technical Analysis/Supporting Documentation

Information entered into TMDL Tracking System

Other Comments




EXAMPLE: Little Spirit Lake,
lowa

Little Spirit Lake, Dickinson co"“ﬂ;ﬁlﬂ
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Total Maximum Daily Load
For Turbidity and Algae
Little Spirit Lake
Dickinson County, lowa

lowa Department of Natural Resources
TMDL & Water Quality Assessment Section
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Submittal Letter

Explicitly state that the submittal isafinal
TMDL submitted under 8303(d) of the
Clean Water Act for EPA review and
approval.

This clearly establishes the State/Tribe's
Intent to submit, and EPA’ s duty to review,
the TMDL under the statute.




EXAMPLE: Little Spirit Lake,
lowa

e Receaived December 28t 2004.




Scope of TMDL

Describe the waterbody on 8303(d) list and pollutants
of concern. The TMDL submittal must include a
description of the point, nonpoint, and natural
background (where possible) sources, including the
magnitude and location of the sources.

(1) the spatial extent of the watershed
(2) the assumed distribution of land use

(3) population characteristics, wildlife resources, and other
information

(4) present and future growth trends,

(5) an explanation for expressing the TMDL through
surrogate measures, if applicable.




EXAMPLE: Little Spirit Lake,

lowa

2. Little Spirit Lake, Description and History

2.1 The Lake

Little Spirit Lake is a natural glacial lake formed during the Wisconsin glaciation of the
Des Moines Lobe. The lake is located in northwest lowa, 5 miles northeast of
Montgomery. Public use for Little Spirit Lake is estimated at approximately 23,000
wvisitors per year. Users of the lake enjoy fishing, swimming, picnicking, hiking, and
boating.

Table 3. Little Spirit Lake Features

Waterbody Name: Little Spirit Lake

Hydrolegic Unit Code: HUCTO 1023000301

IDNR Waterbody 1D 1A 06-LSR-02870-L

Location: Section 8 T100MN R38WV
Latitude: 43" 30°N

Longitude: 957 8" W

Water Quality Standards 1. Pnmary Contact Recreation (A1)
Designated Uses: 2. Aquatic Life Support (B{LVW))
Tributaries: None

Receiving Waterbody: Spirit Lake

Lake Surface Area: 620 acres

Maximum Depth: 10 feet

Mean Depth: 6.0 fest

Wolume: 3,716 acre-fest

Length of Shoreline: 53,000 feet

Watershed Area: 1,430 acres

Watershed/l ake Area Ratio: 2.3:1

Estimated Detention Time: 4.0 yvears
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EXAMPLE: Little Spirit Lake,

lowa

2. Little Spirit Lake, Description and History

2.1 The Lake

Little Spirit Lake is a natural glacial lake formed during the Wisconsin glaciation of the
Des Moines Lobe. The lake is located
Montgomery. Public use for Little Spirit Lake is estimated at approximately 23,000
visitors per year. Users of the lake enjoy fishing, swimming, picnicking, hiking, and

boating.

Table 3. Little Spirit Lake Features

in northwest lowa, 5 miles northeast of

Waterbody Name

Little Spint Lake

Hydrologic Unit Code:

HUCTO 1023000301

IDNR Waterbody 1D:

1A 0D6-LSR-02870-L

Location:

Section 8 TT100MN R36V

Latitude:

437 30° N

Longitude:

957 87 W

Water Quality Standards
Designated Uses

1. Primary Contact Recreation (A1)
2. Aguatic Life Support (B{LWW)}

Tributaries:

None

Receiving Waterbody:

Spirit Lake

Lake Surface Area:

620 acres

Maximum Depth:

10 feet

Mean Depth:

5.0 feet

“olume:

3,716 acre-fest

Length of Shoreline

£3,000 feet

Watershed Area:

1,430 acres

Watershed/Lake Area Ratio:

2.3

Estimated Detention Time:

4.0 years

Table 4. 2002 Landuse in Little Spint Lake watershed

Landuse

Area in
Acres

Percent of
Total Area

Row Crop
Grassland
Forest
Water/Wetland
Other

300
300
150
40
40

62.9
210
10.5
28
2.8

Total

1430

100
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EXAMPLE: Little Spirit Lake,
lowa

2. Little Figure 4. Loading Function Model External Nonpoint Source Ceontributions

Little Spirit Lake Loading Function Model
Percent of Total External MPS Phosphorus Load by Land Cover

boating.
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Applicable WQS

The TMDL submittal must include a description
of the applicable State' s/Tribe’ s water quality
standard, including the designated use(s) of the
waterbody, the applicable numeric or narrative
water quality criterion.

If the TMDL is based on atarget other than a
numeric water quality criterion, a description of
the process used to derive the target must be
Included in the submittal.
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EXAMPLE: Little Spirit Lake,
lowa

The lowa Water Quality Standards do not
Include numeric criteriafor algae or
turbidity but they do include narrative

standards stating that “such waters shall be
free from materials attributable to
wastewater discharges or agricultura
practices producing objectionable color,
odor, or other aesthetically objectionable
conditions.”
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L oading Capacity

The loading capacity as the greatest amount of loading
that a water can receive without violating water quality
standards [40 CFR 8130.2(f)]. Loadings can be mass-
per-time, toxicity or other appropriate measure [40 CFR
8 130.2(i)].

Documentation of the TMDL analysis, such asa
description of the analytical process used, results from

water quality modeling, assumptions, etc. must included.

Critical conditions must be considered as part of the
analysis of loading capacity [40 CFR 8§ 130.7(c)(1)].
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EXAMPLE: Little Spirit Lake,
lowa

Modeling Approach

A number of different empirical models that predict annual phosphorus load based on

measured in-lake phosphorus concentrations were evaluated.

In addition, watershed

phosphorus delivery using both export coefficients and an annual loading functicn model
as outlined in Reckhow's EUTROMOD User's Manual (10) was calculated. The results
from both approaches were compared to select the best-fit empirical model.

Table 9. Model Results

Mods

Fredicted Existing Annual Tota
FPhosphorus Load (losfyr) for in-
lake GEM TF = AMM TP = 330
ug/L. SPO TP = 192 ug/lL

Comments

Loading Function

1.280

Reckhow (10)

EPA Export

1,770

EPAS-80-011

WILMS Export

1.120

“most likely” export coefficients

Reckhow 1821 EUTROMOD Equation

G7.781.470

GEM model

Canfield-Bachmann 18587 Matural Lake

17,100

GE5M model

Canfield-Bachmann 1881 Ardificial Lake

70,220

GEM model

Reckhow 1877 Anoxic Lake

1.510

GEM Mode

Reckhow 1872 Matural Laks

22,020

G5M Model. P out of range

Reckhow 1977 Cxic Lake (=2/Tw < 50 miyr)

5.850

G558 model. P out of range

Humberg 1284 Oxic Laks

1.300 (intemal load = 520)

Annual model. P out of range

Walker 1977 General Lake

1.240

SPO model.

‘Vaollenweider 1882 Combined OECD

5,240

Annual model

Waollenweider 1882 Shallow Lake

5,400

Annual model
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Load Allocations (LAS)

Load Allocations identify the portion of the
loading capacity allocated to existing and
future nonpoint sources and to natural
background [40 CFR 8130.2(g)].

Load allocations may range from
reasonably accurate estimates to gross
allotments [40 CFR 8130.2(g)].
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EXAMPLE: Little Spirit Lake,
lowa

Table 12. Little Spirit Lake Load Allocation
Total Fhosphorus Load Allocation (bsiyaar)
Internal External Total
1.170 1170
1.110 1,120
1,080 1,080
1,010
250
200
a50
790
740
G690
G630
580
530
470
420
270
210




Wasteload Allocations (WLAYS)

EPA regulations require that a TMDL include WLAS,
which identify the portion of the loading capacity allocated
to existing and future point sources [40 CFR §130.2(h)].

Wasteload allocations must be assigned to each point
source discharging the pollutant of concern [40 CFR
130.2(i)], unless

1) it can be shown the discharge does not cause or contribute to
exceedances of water quality standards,

2) the source iswithin agenera permit, addressed by the TMDL, or
3) extenuating circumstances.

19



EXAMPLE: Little Spirit Lake,
lowa

Thisisanon-point source only TMDL.

WLA set to zero.
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Margin of Safety (MQOS)

The statute and regulations require that a TMDL
include a margin of safety (MOS) to account for any
lack of knowledge concerning the relationship
between load and wasteload allocations and water
quality [CWA 8303(d)(1)(C), 40 C.F.R.
8130.7(c)(1)].

If the MOS isimplicit, the conservative assumptions
in the analysis that account for the MOS must be
described. If the MOS is explicit, the loading set aside
for the MOS must be identified.
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EXAMPLE: Little Spirit Lake,
lowa

The target total phosphorus loads are
calculated using an in-lake concentration
10% below the desired endpoint to ensure

that the required load reduction will result
In attainment of water quality targets.
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Seasona Variation

The statute and regulations require that a
TMDL be established with consideration of
seasonal variations. The method chosen for

including seasonal variations in the TMDL
must be described [CWA 8303(d)(1)(C), 40
CFR 8130.7(c)(1)].
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EXAMPLE: Little Spirit Lake,
lowa

The TMDL was based on a model which
uses annual phosphorus loading to
determine growing season total

phosphorus concentrations which define
the TSI targets.
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Reasonable Assurance

In awater impaired by both point and
nonpoint sources, where a point sourceis
given aless stringent wastel oad allocation

based on an assumption that nonpoint
source load reductions will occur,
reasonabl e assurance that the nonpoint
source reductions will happen must be
explained.

25



EXAMPLE: Little Spirit Lake,
lowa

None needed, thisis a non-point source
only TMDL.

26



Monitoring Plan

EPA’ s recommends a monitoring plan to track
the effectiveness of a TMDL, particularly
when a TMDL involves both point and
nonpoint sources, and the WLA is based on an

assumption that nonpoint source load
reductions will occur.

Monitoring also facilitates efforts at adaptive
Implementation.
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EXAMPLE: Little Spirit Lake,
lowa

Monitoring will, at a minimum, meet the
minimum data requirements of 3 lake samples
per year over 3 years, 10 lake samples over 2
years and datawill be collected by 2010.

Little Spirit Lake has been included in the five-
year lake study conducted by lowa State
University under contract with the IDNR.
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|mplementation Plan

EPA is not required to and does not approve
TMDL implementation plans.

EPA policy encourages Regions to work in
partnership with States/Tribes to achieve
nonpoint source load allocations established
for 303(d)-listed waters impaired by
nonpoint sources.
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EXAMPLE: Little Spirit Lake, lowa

4. Implementation Plan

The following implementation plan is not a required component of a Total Maximum
Daily Load but can provide department staff, partners. and watershed stakeholders with
a strategy for improving Little Spirit Lake water quality. Any projects designed to
improve water quality in the lake should include communication with and cooperation
from stakeholders in Jackson County, Minnesota. Without a cooperative effort, it will be
difficult to substantially improve the condition of the lake.

The estimated existing phosphorus loading from watershed sources is approximately 0.8
pounds/yearfacre. Depending on the intemmal recycle load reduction achiewved, the
watershed loading would need to be reduced to a maximum of 0.7 poundsfyearfacre.
Because reductions in intemal recycling and watershed loading will require management
practices that take time to implement, the following timetable is suggested for
Improvements:

Reducs watershed and recycle loading from 1,200 pounds per year to 1,400
pounds per year by 2010,

Reduce watershed and recycle loading from 1,400 pounds per year to 9S00
pounds per year by 2015

Reduce watershed and recycle loading from 900 pounds per year to 500 pounds
per year by 2020.

The final target of 500 pounds per year assumes that reductions in intermal and external
loads will be roughly proportional. It should be noted that the final total target load may
vary depending upon the internal and external load reductions achieved as shown in
previous sections of this report.

Although gross soil ercsion and sediment delivery in the Little Spirit Lake watershed is
relatively minimal, it is believed that phosphorus dissolved in surface runoff andfor
attached to fine sediment entering tile through surface inlets is contributing to the
phosphorus loading of the lake. The following recommendations are listed, in order of
impact. to reduce the nonpoint source delivery of phosphorus to Little Spirit Lake. These
practices should be applied even though gross scil erosion may be currently calculated
to be less than the tolerable soil loss level "T"

e«  MNutrient management on production agriculture ground to achieve the optimum
soil test rangs. This soil test range is the most profitable for producers to sustain
in the long term.

Incorporate or subsurface apply phosphorus (manure and commercial fertilizer)
while controlling soil erosion. Incorporation will physically separate the
phosphorus from surface runoff.

Continue encouraging the adoption of reduced tillage systems, specifically no till
and strip tillage.

30



Public Participation

EPA regulations require public review [40 CFR
8130.7(c)(1)(ii), 40 CFR §25] consistent with
State or Tribe's own continuing planning process
and public participation requirements. TMDLSs
submitted to EPA for review and approval must
describe the State/Tribe' s public participation
process, including a summary of significant
comments and the State/Tribe' s responses to those
comments.

| nadequate public participation could be abasis
for disapproving a TMDL
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EXAMPLE: Little Spirit Lake,
lowa

Thedraft TMDL was presented at a public
meeting in Arnolds Park, lowa on
November 22, 2004.

Comments received were reviewed and
given consideration and, where
appropriate, incorporated into the TMDL.
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Administration Record

List of documents State/Tribe relied on to
make its decision

List of documents EPA relied on to make its
decision
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EXAMPLE: Little Spirit Lake, lowa

Table of Contents

1. Executive Summary
2. Little Spirit Lake, Description and History.
2.1 The Lake
Morphometry .........
Hydrology ........
2.2 The Watershed ..
3. TMDL for Algae and Turbidity.

3.1 Problem Identification
Impaired Beneficial Uses and Applicable Water Quaﬂty Standards
Data Sources.

Interpreting Little Spmr Lake Water Oua.frty Data .
Potential Pollution Sources...
Natural Background Conditions..

3.2 TMDL Target
Criteria for Assessing Water Quality Standards Attainment ......_..
Selection of Environmental Conditions
Modeling Approach..._......._._._._. .

Waterbody Poliutant Loadmg Capacn‘y

3.3 Pollution Source A
Existing Load...
Departure from Load Caoamty
Identification of Pollutant Sources . .
Linkage of Sources 0 TARGEE ... ..o e

3.4 Pollutant Allocation
Wasteload Allocation....
Load Affocar."on

llommoom oo o

8. Appendlx A- Lake Hydrology
9. A B- ling Data
10. Appendlx C - Trophic State Index
GCarlson’s Trophic State Index
Little Spint Lake TSI Values ...
11. Appendix D - Land Use Map.




EXAMPLE: Little Spirit Lake,
lowa

Approved January 13" 2005.
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More Examples

Example Checklistsand TMDL Approvals

EPA’s Region |
http://www.epa.gov/ne/eco/tmdl/approved.htmi

EPA’s Region |11
http://www.epa.gov/reg3wapd/tmdl/repts.htm

EPA’s Region VII
http://www.epa.gov/region7/water/apprtmdl.htm
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Little Spirit Lake, lowa
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