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Protection Agency

May 4, 2018

Peter Swenson, Chief
Watersheds and Wetlands Branch
U.S. EPA Region 5

77 West Jackson Blvd. (W-15J)
Chicago, lllinois 60604-3507

Dear Mr. Swenson:

I am providing an amendment to the final Ohio 2016 Integrated Water Quality Monitoring and
Assessment Report for U.S. EPA’s review and approval under Section 303(d) of the Clean Water Act.
The amendment includes assessments and listings for the open waters of Lake Erie based on algae.
The enclosed amendment includes a description of the waterbody(s), the new recreation use
assessment method and data considered, as well as a revised status list and 303(d) list with priority

points assigned. Ohio’s intentions for addressing the impairment are also discussed.

Please contact Cathy Alexander (614-644-2021) of the Division of Surface Water if you need additional
information. We look forward to your approval.

Sincerely,

Tiffani Kavalec, Chief
Division of Surface Water
Ohio EPA

cc: Chris Korleski, Director, Water Division, U.S. EPA Region 5
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Ohio is amending the 2016 Integrated Water Quality Report to enhance the assessment and
impairment listings related to algae in Lake Erie. This amendment includes a new section F.4
below which describes the recreation assessment method based on algae developed to date, a list
of subsections/paragraphs in the 2016 which are replaced by this amendment, and a revised list
of impaired waters with priority points assigned.

F.4 Recreation Assessment for Algae in Western Lake Erie
F.4.1 Background

A healthy Lake Erie is a vital component of Ohio’s economic and ecological health. Funding under the Great
Lakes Restoration Initiative (GLRI) and other sources has led to the availability of new data and
opportunities to expand assessment and reporting of water quality conditions in Lake Erie. The combined
data set, along with advances in the use of satellite imagery to detect and track algal blooms, allowed Ohio
to add to the 2018 report the first phase of a method to assess the open waters of Lake Erie for recreational
impairment caused by algae. Upon review of the results, it became clear that this new method could also be
used to assess and list the open waters for the 2016 report to resolve the pending litigation.

Regarding data availability, it is important to keep in mind that Ohio’s credible data law (ORC 6111.50 to
6111.56) requires Level 3 credible data for impairment assessments and decisions. However, Ohio EPA
cannot compel data collectors to apply for Level 3 status. Thus, while many parties may be collecting data
in Lake Erie, much of it is not currently useable in IR assessments. Data requirements and the credible data
law are also discussed in Section D3 of this report.

F.4.2 Rationale and Evaluation Method

Identifying Sources of Data

As specified in the Ohio credible data law 2003 (ORC 6111.50 to 6111.56), Ohio EPA is limited to data
certified as Level 3 when making attainment determinations for Ohio waters. Data types may be applicable
only for specific beneficial uses or AU types (for example, shoreline versus offshore AUs). Ohio EPA has
established that the Northeast Ohio Regional Sewer District (NEORSD) data through 2016 is Level 3
credible data, and the NOAA satellite information has been reviewed to ensure that it meets the credible
Level 3 requirements. Ohio EPA will continue evaluating protocols and data from U.S. EPA, NOAA, U.S.
Geological Survey, the Ohio State University and the University of Toledo to ensure more Level 3 data is
available for future assessments.

Through the efforts of GLWQA Annex 4 workgroups and Ohio EPA staff, a list of data collectors in the
western basin was compiled, along with information related to the sample collection and analysis. The
table below presents a summary of the data available that is currently eligible for use by Ohio EPA to
determine attainment, data that Ohio EPA anticipates could easily be approved as credible data Level 3
(upon protocol and data review), as well as limitations to the use of the data in a reasonable assessment of
a large body of water such as Lake Erie where algae blooms shift and change significantly over a season.

Establishing Expectations: Targets for Lake Erie Algal Blooms

A common means to estimate algal productivity and trophic status is to measure the photosynthetic
pigment chlorophyll a in a filtered water sample. The importance of phosphorus as the limiting nutrient
that feeds algae blooms is also recognized. Ohio does not have numeric criteria for these constituents in
Lake Erie and no federal criteria have been established to date. Also, the GLQWA Annex 4 committees and
workgroups recognized that measuring nutrient levels in the lake may not be the best way to track success
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in reducing algal blooms. Ohio water quality standards (OAC 3745-1-04) do contain narrative requirements
that all surface waters be:

“(D) Free from substances entering the waters as result of human activity in concentrations that
are toxic or harmful to human, animal or aquatic life or are rapidly lethal in the mixing zone.
(E) Free from nutrients entering the water as a result of human activity in concentrations that
create nuisance growths of aquatic weeds and algae.”

Ohio EPA has collaborated with representatives from the Ohio State University Sea Grant College Program,
University of Toledo, Bowling Green State University and NOAA to develop a reasonable, objective
assessment method for the western basin open water using targets that will meet the goals established by
the GLWQA Annex 4 committee and provide assurance that the WQS are met.

The foundation of the first phase of Ohio’s assessment method for algae is an evaluation of the western
basin algae bloom pattern over time, such as that conducted by NOAA in 2012 (Stumpf, 2012). Data sets
from the MODIS satellite (2012 to 2017) were used for this assessment. The GLWQA Annex 4 committee set
goals for phosphorus loadings to the lake at levels that are expected to produce a bloom no greater than
those which occurred in 2004 or 2012. So, the extent of algal bloom coverage considered acceptable, or
attaining the recreation use designation, should be no greater than that in 2004 or 2012. In addition, the
algal cell count level in the bloom should be no greater than 20,000 cells/ml. Densities of 20,000 cells/ml
(and even lower) have been shown to cause health effects that are clearly linked to the cyanobacteria
density and not just the microcystin levels (WHO 1999, 2003). This density (20,000 cells/ml) corresponds
to the nominal “floor” used by NOAA to analyze satellite images with a comfortable degree of certainty
(Wynne and Stumpf, 2015).

To account for the way that algae blooms shift in time and space in a large body of water like the western
basin, the method developed is as follows:
e Ineach 10-day frame, an exceedance means bloom coverage at 20,000 cells/ml is greater than 30
percent of the western basin open water unit area
e [fmore than three 10-day frames are exceeded in one year (July-Oct.) then that year “exceeds”
e [fany two or more years in a rolling six-year window “exceeds” then it is impaired
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Within each 10-day frame, an average percent coverage by a bloom at 20,000 cell/ml or greater was
calculated for the western basin open water assessment unit. In the western basin blooms typically begin
developing by July 22, and peak between August 10 and September 18 (Wynne and Stumpf, 2015). The 10-
day time frames used in the assessment method are:

July 1 - July 10 Aug. 30 - Sept. 8
July 11 - July 20 Sept. 9 - Sept. 18
July 21 - July 30 Sept. 19 - Sept. 28
July 31 - Aug 9 Sept. 29 - Oct. 8
Aug. 10 - Aug. 19 Oct. 9 -Oct. 18
Aug. 20 - Aug. 29 Oct. 19 - Oct. 31

The threshold of 30 percent coverage is based on an examination of the bloom coverage in western Lake
Erie since 2002 and what blooms were considered to meet the target severity index (based on the amount
of bloom biomass over 30 days). As illustrated in the figure below, bloom severity meets the target in 2004
and very nearly in 2012. In those years the bloom was not considered to significantly impede the
recreational use of the water, and the extent of coverage did not exceed 30 percent in more than three 10-
day frames, as indicated in the table following the severity index figure.

Lake Erie Severity Index

10 with 40% P reduction obseryed |
reduced Il
8
6
4

target bloom

0 _l__J_l_lI_ll

2003 2005 2007 2009 2011 2013 2015 2017

Bloom severity observed and projected (with 40% TP reduction) since 2002.
Courtesy of Dr. Rick Stumpf, NOAA National Centers for Coastal Ocean Science.
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May 2018

The average percent coverage of blooms in the western basin open water unit with 20,000 cell count or

greater for the 10-day time frames in 2004 and 2012.

7/6
7/16
7/26

8/5
8/15
8/25

9/4
9/14
9/24
10/4
10/14
10/25

6%
3%
4%
17%
15%
28%
40%
35%
13%
7%
3%
2%

The table below shows the end results of the analysis, using the MODIS satellite data 2012-2017 and the
including the full six-year window in the assessment. It should be noted that some years do not include all
12 of the 10-day frames because of extended cloud cover or other interferences with the satellite images.
The western basin open waters are considered impaired as the last five years all exceeded the thresholds

outlined above.

Results: The number of 10-day time frames exceeding the 30% coverage threshold

(with 20,000 cells/ml or greater) in the western basin open water unit for each year beginning in 2012,

2012
2013
2014
2015
2016
2017

N oo o

12
11
12
11
10
11

Since the island shoreline assessment unit is within the western basin open water unit shape file that was

used to conduct the analysis, the island shoreline unit is also considered impaired.
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Other Sections/Items in 2016 Integrated Report Revised by this Amendment:

Page xvi: An additional change since the 2014 report would be adding the assessment method and listing
the western basin open waters as impaired for recreation based on algae.

Page D-1: Recreation use is also assessed based on algae for the western basin of Lake Erie.

Page D-2: In the past several cycles of the Ohio IR, Ohio EPA has evaluated Lake Erie using three AUs that
cover the shallow waters along Ohio’s coast: western basin; central basin; and Lake Erie Islands as
measured from the shoreline to 100 meters lakeward; as well as the area within a 500-yard radius of active
public drinking water supply intake structures. For 2016, Ohio EPA is proposing to add open water
assessment units for the western basin (MI-OH state line to a line between the Marblehead Lighthouse and
Pelee Point), the Sandusky Bay area (from Marblehead to Lorain Ridge), and the Central Basin area (Black
River/Lorain Ridge to OH-PA state line).

Section D-3: The last three paragraphs are superceded by this amendment.

Page D-8: The bathing water use designation status of Lake Erie is supplemented by this amendment.
Page D-7: The open water units are added by this amendment.

Page D-10: Table D-2 is supplemented by this amendment.

Section D7: Many of the public comments would be addressed by this amendment.

Section F: References to “three LEAUs” throughout the section change to “three shoreline LEAUs”.
Section G: References to “three LEAUs” throughout the section change to “three shoreline LEAUs”.

Page H-8: The first paragraph changes to indicate that “The 124 AUs with the PDWS beneficial use include
the following: 111 WAUSs, nine LRAUs and four LEAUs.”

Page J-16: Table J-4 is updated with the additional LEAU listing as impaired for recreation use by algae the
total of number of AUs Impaired, Need TMDL under Recreation increases to 3, and with the addition of the
open water areas, the total number of AUs Impaired, Need TMDL under PDWS is now 4. The values on the
last row “Total Lake Erie units evaluated” should be 3,4,3,4 from left to right in the table.

Page J-19: Figure J-9 is superceded in part by this amendment. In Table J-5 total New Listings for
Recreation is 265.

Section K: The western basin open water unit is included as impaired (category 5) on the Section 303(d)
Recreation Use Categories Large Rivers and Lake Erie Assessment Units.

Section L3: Status of Lake Erie Assessment Units is revised and enclosed with this amendment.

Section L4: Section 303(d) List of Prioritized Impaired Waters is revised and enclosed with this
amendment.

Additional Discussion

The method outlined above was developed and included as part of the 2018 Integrated Report effort and
was not available at the time Ohio produced our 2016 Integrated Report. However, it is clear the western
basin open water would have been listed as impaired for recreation in 2016 using this method. Ohio’s
303(d) list is therefore proposed to be amended to add the recreation use impairment for the Lake Erie
western basin open water based on algae, as well as add open water assessment units in the Sandusky Bay
area and Central Basin area to more accurately reflect the assessment conducted there. PDWS intakes are
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physically located in the open water in all three units, and the data assessed was collected around those
intakes (more information about the data used for the PDWS assessments is found in Section H of the
report). It should be noted that the water quality standards for Public Water Supply and thus the
impairment designation only apply in the 500-yard zone around the intakes. Ohio will continue to refine
the assessment units and methods, as reflected in our 2018 report. The enclosed Section L4 of the report is
revised to include the open water areas and display the re-calculated priority points assigned to the
shoreline assessment units.

Next Steps

The priority points in the revised list of impaired waters, while somewhat high, do not reflect the actual
priority that Ohio places on the Lake Erie impairments. In short, the western basin in particular is one of
the highest, if not the highest, priority for Ohio to address. Ohio has been and plans to continue addressing
its contribution to the problems in Lake Erie through: nutrient TMDLs on tributaries; numerous state
initiatives to reduce nutrient loads from Ohio in accordance with the Domestic Action Plan; and active
participation on Annex 4 (Nutrients) and other Great Lakes Water Quality Agreement (GLWQA) efforts.
Effective lake management and coordinated implementation are needed to address the western basin of
Lake Erie algal blooms and the Central Basin hypoxia issues, requiring a multi-state and binational effort.
Currently, there are many parallel planning and management efforts ongoing at the state, federal and
binational level. For the open waters of Lake Erie, respecting and working through the binational
governance framework is the appropriate process and Ohio intends to aggressively pursue state measures
that complement the process and are neither duplicative nor contradictory.

The State of Ohio’s Domestic Action Plan expanded upon the Collaborative Implementation Plan and was
submitted to U.S. EPA on Feb. 7, 2018. The commitment to meet the Collaborative Agreement phosphorus
reduction goals of 20 percent by 2020 and 40 percent by 2025 was also incorporated into this plan. The
plan is not intended to static but to be revised following the adaptive management philosophy.
(lakeerie.ohio.gov/Portals/0/0hio%20DAP/DAP%201-0%20Final%Z20for%20USEPA%202018-02-
07.pdf).

Given the complexity of the algae bloom problem, Ohio believes the best approach for solving the issues in
western Lake Erie is through the collaborative process established under Annex 4 of the Great Lakes Water
Quality Agreement and the Domestic Action Plans as they afford a holistic, multi-jurisdictional perspective
that does not exist in a traditional TMDL process. If the current collaborative processes fail to restore the
designated use attainment we recognize that a TMDL or other approach allowed by the USEPA to address
impaired waters under the CWA will ultimately be required.

Ohio fully intends to continue collaborating with the researchers and U.S. EPA to refine and add to our
assessment methods for Lake Erie, as demonstrated and discussed in the draft 2018 Integrated Report that
was public noticed on March 22, 2018. In the 2018 report, the assessment units are better defined, and the
priority points more accurately reflect the importance that Ohio places on the impairments in the Lake. As
noted in Section I of the 2018 report, Ohio anticipates that other metrics will be developed (e.g. microcystin
concentration thresholds) and all areas of the lake will be assessed for all the established use designations
when the appropriate metrics, sampling protocols, and datasets are available.
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