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Ohio EPA Response to Comments 
Draft Biological and Water Quality Report – Big Darby Creek Watershed (2014 Survey) 

June 2018 
 

The Draft Big Darby Creek Watershed Biological and Water Quality Report was made available for 
stakeholder review and comment from August 29, 2017 to September 29, 2017.  The Agency received 
comments from The Nature Conservancy, Ohio Environmental Council and the Darby Creek Association 
and Sierra Club. 

The comments are summarized and grouped into categories with the name of the commenter following 
the comment in parenthesis. 

 

Overall/General Comments 

Comment 1: A success story of the Big Darby Watershed improvement over the decades, as Ohio 
EPA has shown, is evidenced by its and macroinvertebrates population. The Big Darby 
Creek watershed's fish and macroinvertebrates are doing well, with some of the best 
fish diversity numbers ever recorded anywhere in Ohio. All 80 miles of the Big Darby 
Creek mainstem attained the Exceptional Warmwater Habitat designation. That's not 
been done before, and some of the other fish numbers are also impressive. Ohio EPA 
should be applauded for helping to lead the effort for fish community improvements 
(e.g., requiring improvements in wastewater treatment plant effluent discharges; 
establishing the Big Darby Creek watershed stormwater permit).  (Ohio Environmental 
Council) 

Response 1: Ohio EPA agrees the success of the Big Darby Creek Watershed should be acknowledged 
and improvements continued. 

 
Comment 2:  We request that a meeting/hearing, open to all stakeholders concerned with the 

mussel assessment, be convened to discuss these issues.  (Darby Creek Association 
and Sierra Club) 

Response 2: A meeting with the commenters on the draft report was held on April 5, 2018.  
Additional information on the meeting and revisions to the report follows in the 
Comments Related to Mussels section of this document. 

Comment 3: While we appreciate Ohio EPA providing the opportunity to comment at this stage of 
the TMDL process, a 30-day comment period is not adequate time to properly digest 
the entirety of the report. A meaningful opportunity for comments requires time 
allowed to review the lengthy draft and supplemental appendixes, and develop 
legally, technically, and scientifically sound comments to aid the agency in it process. 
The Big Darby watershed is an Ohio treasure, and the TMDL process deserves due 
diligence from all stakeholders. Thus we request an additional review period of up to 
120 day, but no less than 60 days. Furthermore, in that extended period, we request 
stakeholder meeting or meetings with Ohio EPA to discuss the report and its findings. 
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While such an extension is warranted, and we intend to further analyze this report if 
given the opportunity for extension, we nevertheless provide the following specific 
comments on the Big Darby Creek Watershed Biological and Water Quality Report, the 
accompanying Fact Sheet, and the Darby TMDL Website.  (Ohio Environmental 
Council) 

 
Response 3: Ohio Revised Code (ORC) Section 6111.562 requires a minimum comment period of 30 

days for this stakeholder notification.  We recognized this report was robust and would 
take stakeholders significant time to review and comprehend the data, and we 
ultimately provided an additional week extension.  We are hopeful that the new 
process, where stakeholders are involved up front during study planning, will provide 
parties more education and input so that reviewing the draft biological and water 
quality report findings will not be as cumbersome to navigate on the tail end.  It is the 
intent of the Agency to leave the comment period at 30 days for future draft biological 
and water quality reports to allow the Agency to gain input, but also not delay final 
reports so that the TMDL can be started promptly, unless an extraordinary situation 
exists. 

 
Comment 4: While the Fact Sheet does a generally effective job in summarizing the results of the 

Report, we could make a few suggestions to improve its ability to communicate key 
facts to the public and interested parties as well as holding the Ohio EPA accountable 
for its TMDL process. 

 
a. The Fact Sheet should provide a TMDL Procedural Summary. 
The Ohio EPA should include in its fact sheets a brief description of the TMDL 
development process, specifically emphasizing at what step the current TMDL process 
rests and the expected timeline for TMDL development. For example, the 
development of Big Darby Creek Watershed TMDL is currently at the second stage of a 
four-part stakeholder outreach timeline; following stakeholder outreach regarding the 
Biological and Water Quality Report, the Ohio EPA will provide opportunities for 
stakeholder outreach on the TMDL loading analysis plan and the preliminary TMDL 
modeling results. 

 
What is the timeline for completion of those stages? When can interested parties 
expect to receive those documents, and the potential deadlines for comment on those 
documents? The Ohio EPA could easily provide a timeline such as the following (the 
following will serve as a hypothetical): 
 
Step 1: Watershed study plan, unveiled for review March 2016; commenting period 
through April 2016; studies completed by October 2016. 
Step 2: Biological and Water Quality Report, unveiled for review August 2017; 
commenting period through September 2017, final Report released October 2017. 
Step 3: TMDL loading analysis plan, unveiled for review October 2015; commenting 
period through November 2017. 
Step 4: Preliminary TMDL modeling results, unveiled for review November 2017; 
commenting period through December 2017. 
Final TMDL: Completed January 2018. 
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If the Ohio EPA provides clear and concise communication with the public regarding 
their timeline, it will ensure that the public stays engaged. Furthermore, the public can 
hold Ohio EPA accountable if it deviates from that plan. 
 
b. The Fact Sheet should compare the present Report with the watershed’s last 
Report. 
While the Fact Sheet provides a phenomenal map-based summary of where, 
throughout the watershed, the Ohio EPA performed its surveys, it does not identify 
whether these were the same sites for surveys when the Ohio EPA last surveyed the 
watershed for TMDL development.  That data is provided in the Report itself; The Fact 
Sheet could easily provide a notation on its 10 survey sites that indicate that the site 
was surveyed during Ohio EPA’s last TMDL development process. Such a notation 
would provide greater clarity to the public regarding the Ohio EPA’s surveying 
procedures throughout a watershed. 
 
c. The Fact Sheet should include a “Key Results” section to communicate 
immediately, at the beginning of the Fact Sheet, the conclusions of the 
Report. 
The Fact Sheet does not start discussing the results and findings of the draft Report 
until the third page of the Fact Sheet. The Fact Sheet should communicate 
immediately the key findings of the Report, so readers can assess the Fact Sheet 
through a lens based on those key findings. This sort of section could easily go in 
conjunction with a summary of the Report’s role in the TMDL process, so the public 
can understand how these reports play into the development of a TMDL that will 
effectively protect the water quality of the related watershed.  (Ohio Environmental 
Council) 

 
Response 4: The Agency appreciates the feedback on the factsheet organization and content.  The 

Agency will take these suggestions into consideration in the next report review. 
 
Comment 5: The Ohio EPA also requested suggestions on how they could better improve the TMDL 

webpage. While the TMDL webpage does an excellent job of providing all of the 
important information about the program, it does not necessarily communicate that 
information in such a way that it is accessible to the public. The public should know 
immediately at what stage in the TMDL development process each watershed is. But 
when a user first accesses the TMDL webpage, they are greeted with a single 
statement about a “deadline,” and no clear link that summarizes which watersheds 
are currently under consideration or analysis for TMDL development. 
 
The Ohio EPA could easily include a section of their webpage that is parsed into 
sections based on the stages of TMDL development. When a user clicks on each stage 
of TMDL development, they would see links to any watershed currently in that stage 
of TMDL development, and have access to all applicable files. For example, the Big 
Darby Creek Watershed is currently going through the “Biological and Water Quality 
Report” stakeholder input stage of TMDL development; users would click on the “Step 
2: Biological and Water Quality Report” section, and under that tab they would see a 
link to the Big Darby Creek Watershed. 
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In addition, such a format would allow for easy communication of deadlines, 
upcoming and past. Is the commenting period for the Big Darby Creek Watershed 
past? Then the links would move to the next step, and a new deadline would generate 
based on the applicable OAC rules governing the TMDL development procedure. 
 
This type of format would blend well with what the OEPA already includes on the 
website; because the Big Darby Creek Watershed’s comment period is the closest 
upcoming deadline, it is highlighted at the top of the page. The website could highlight 
any of the upcoming deadlines for TMDL development in a scrolling bar, ensuring any 
visitors know the most pressing projects of the TMDL program.  (Ohio Environmental 
Council) 
 

Response 5: Again, the Agency would like to thank Ohio Environmental Council for the constructive 
feedback.  The ideas will be considered in the upcoming redesign of the Agency’s water 
quality and TMDL web pages. 

 

Comment Related to Storm Water 

Comment 6: The recommendations for the watershed are very brief and do not adequately address 
threats related to stormwater, such as the western Franklin County and the areas near 
West Jefferson/Madison County comprehensive plan area and Plain City, all of which 
either have ongoing construction or have proposed significant expansions for 
development. The latter two are potentially large additional stresses very close to 
Little Darby and Big Darby Creeks, respectively.  

The report should review the implementation, especially the mitigation required, for 
the General Permit for Storm Water Associated with Construction Activity in the Big 
Darby Creek Watershed. What mitigation was conducted, and how successful has it 
been? What was the difference between what was implemented and conventional 
development, i.e., if the Big Darby stormwater permit was not in place?  What were 
the net reductions in imperviousness?  (The Nature Conservancy) 

Response 6: The purpose of the biological and water quality report is to document a water quality 
assessment performed in 2014.  The study planning, and the work that was performed 
was not designed to comprehensively address all potential threats to the watershed, but 
primarily to report on the gains or losses since the previous water quality survey and 
determine if the stream is in attainment of water quality standards.  The survey was 
designed to capture current water quality results (circa 2014), so the data collected was 
physical, chemical, and biological data in the stream.  This study was never designed to 
be a comprehensive land use analysis, or an analysis of all potential threats to the 
watershed.  Indeed, the results of this survey show distinct improvement in the fish and 
macroinvertebrate communities and supplies little fodder for additional assessment of 
potential threats. 
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Comment Related to Levees 

Comment 7: Levees extend along much of the riparian area of Big Darby Creek. They are not 
discussed as a habitat factor in the report. Because they restrict floodplain access and 
can lead to unstable substrates and channels, we ask that Ohio EPA address this factor 
as a threat to habitat quality in the watershed and assess the extent of levees, such as 
related to gravel and stone quarries and other floodplain restrictions.  (The Nature 
Conservancy) 

Response 7: Physical habitat data collected as part of this assessment was restricted to the 
immediate vicinity of the wetted stream channel through the collection of physical data 
embodied in the Qualitative Habitat Evaluation Index (QHEI).  This study did not assess 
adjacent land use in this fashion, nor was it intended to support this type of evaluation.  
The requested evaluation cannot be completed at this time as the data to do so is not 
available to make the comparison. 

 

Comments Related to Fish Community 

Comment 8: Overall, we would like to see more focus on needed improvements for tributary fish 
scores, and recommendations on where lower use designations, especially Modified 
Warmwater Habitat, could be upgraded.  (The Nature Conservancy) 

Response 8: The draft report contains descriptions for each tributary sampled, and where use 
designations not attained, a discussion of causes.  Only three stream segments in the 
watershed are listed as MWH-C:  Flat Branch, Hamilton Run and Clover Groff Run.  
Please see the discussion of Flat Branch on page 70 – restoration efforts have been 
made and on a positive trajectory, could be considered for WWH during the next survey.  
Please see the discussion of Hamilton and Clover Groff Run beginning on page 77, fish 
community performance is impacted by suboptimal habitat quality, nutrient enrichment 
in Hamilton Run and reduced groundwater inputs.  Please also see the habitat 
discussion for these two tributaries on page 208, for recommendations on improving or 
upgrading the use designations: 

 “As discussed above, both of these streams are receiving stress from urban 
development, especially Clover Groff Run. Significant habitat restoration 
projects have been implemented in Clover Groff Run, with a few also occurring 
in Hamilton Run. These projects were designed to restore natural habitat 
features in these streams (i.e., connectivity to riparian/floodplain, meanders, 
riffles), to buffer these systems from anthropogenic activity and associated 
impacts, and to restore as natural a hydrologic regime as possible (Figure 91). 
Future restoration efforts should be directed toward these goals.” 

Comment 9: As this report has done with some of the WWTP projects, Ohio EPA should review the 
results of the stream restoration projects in separate section and tables, comparing 
the pre-construction biological scores with the post-construction results. Comparable 
to amounts spent on improvements at smaller WWTPs, several million dollars of 
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stream restoration projects have been implemented in the upper Hellbranch Run 
watershed, especially the Clover Groff Run and Hamilton Run. What was the result of 
these projects? What was most successful in terms of design and local conditions? 
What are their needs or shortcomings?  (The Nature Conservancy) 

Response 9: The Agency samples pre- and post-conditions for Section 319 grant projects and 
prepares separate reports for these projects.  These reports are also posted on the same 
webpage as the Biological and Water Quality Reports 
(http://epa.ohio.gov/dsw/document_index/psdindx.aspx). The following are links to 
reports containing information on projects in the Big Darby Creek watershed: 

• http://epa.ohio.gov/portals/35/documents/319_SWIF_TSD_2011.pdf  
• http://epa.ohio.gov/Portals/35/documents/319MonitoringReport2012.pdf  
• http://epa.ohio.gov/Portals/35/documents/2013_319_Report%20Final.pdf  

There is also discussion of the restoration projects in the draft report, please see page 
208. 

Comment 10: Extensive need for stream restoration to restore channel and riparian habitat still 
exists in the watershed, such as in the Hellbranch Run watershed in western Franklin 
County. As the number and extent of stream restoration projects has slowed in the 
Hellbranch Run watershed, we encourage Ohio EPA to emphasize those areas that still 
need stream restoration, largely due to past agricultural channelization. We expect 
this is a major reason for under-performing segments that still show low scores.  (The 
Nature Conservancy) 

Response 10: Please see the discussion of Hellbranch Run habitat on page 207 and the discussion of 
Hamilton Run and Clover Groff Run on page 208.  Regarding stream restoration projects, 
the report states: 

 “As discussed above, both of these streams are receiving stress from urban 
development, especially Clover Groff Run. Significant habitat restoration projects have 
been implemented in Clover Groff Run, with a few also occurring in Hamilton Run. These 
projects were designed to restore natural habitat features in these streams (i.e., 
connectivity to riparian/floodplain, meanders, riffles), to buffer these systems from 
anthropogenic activity and associated impacts, and to restore as natural a hydrologic 
regime as possible (Figure 90). Future restoration efforts should be directed toward 
these goals. Habitat restoration projects like the ones discussed above will benefit not 
only Hamilton and Clover Groff runs, but, more importantly, they will also help protect 
water quality and the stream biota downstream in both Hellbranch Run and Big Darby 
Creek. Fish community performance throughout Hellbranch Run has improved 
immensely since it was last sampled in 2001. It is equally, if not more important, to 
consider biological performance downstream from these projects in Hellbranch Run as 
an indicator of project efficacy, rather than looking solely at site-specific biological and 
habitat improvement in either Hamilton Run or Clover Groff Run.” 

http://epa.ohio.gov/dsw/document_index/psdindx.aspx
http://epa.ohio.gov/portals/35/documents/319_SWIF_TSD_2011.pdf
http://epa.ohio.gov/Portals/35/documents/319MonitoringReport2012.pdf
http://epa.ohio.gov/Portals/35/documents/2013_319_Report%20Final.pdf
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The Agency has and will continue to support restoration projects in the watershed and 
recommends the development of Ohio Nine-Element Nonpoint Source Implementation 
Strategic Plans for the watershed, so restoration projects will be eligible for Ohio EPA 
Section 319 funding.  For additional information reading plan development, see the 
following link: http://epa.ohio.gov/dsw/nps/index.aspx#120845160-9-element-nps-is. 

 

Comments Related to Lowhead Dams   

Comment 11: We agree that this dam at RM 37.2, downstream of US 40 on Big Darby Creek, is a 
major barrier and at least partly responsible for missing species upstream of this 
point. We appreciate it being noted in the report and marked on the fish range maps 
in Appendix K. We appreciate the analysis of the dam, comparing upstream versus 
downstream, as a barrier to fish and mussel species distribution. Very notable is the 
absence of certain darter species above the dam. We encourage further attention to 
this issue. 

This dam also creates a pool that lowers habitat quality for about 0.7 miles upstream, 
a significant distance. In addition, this pool also likely leads to an increase in water 
temperatures, and because it is fully exposed to the sun, likely allows for increased 
algal productivity.  (The Nature Conservancy) 

Response 11: The dam is a barrier to migration of aquatic life.  The Agency has participated in 
discussions over the last decade with Ohio Department of Natural Resources and the 
landowner regarding removal or modification of the lowhead dam on Big Darby Creek.   

Comment 12: The discussion of the dam on Big Darby below Rte. 40 is incomplete.  Based on various 
data sources the list of mussels that may have reduced ranges due to the dam should 
have the following species included:  northern riffleshell (federal and Ohio 
endangered species), black sandshell (Ohio threatened species), elephant ear (Ohio 
endangered species), fawnsfoot (Ohio threatened species), round pigtoe (Ohio special 
interest species), threehorn wartyback (Ohio  threatened species), Ohio pigtoe (Ohio 
endangered species), purple wartyback (Ohio special interest species), pimpleback, 
pink papershell, pistolgrip, round hickorynut, and white heelsplitter.  The dam is a 
major impediment to the mussel fauna of the Darby watershed, affecting nearly 
twenty species of mussels.  (Darby Creek Association and Sierra Club) 

Response 12: The list of mussels potentially impacted by the lowhead dam is not all inclusive (the 
draft report includes “some”) and is based upon the Agency’s data.  It is possible other 
mussel species are impacted by the dam through the reduced range of the host fish 
species.  As stated above, the Agency agrees that the dam is an effective barrier and has 
attempted to work with the land owner and Ohio Department of Natural Resources to 
remove or modify the dam to resolve this situation.  

 

http://epa.ohio.gov/dsw/nps/index.aspx#120845160-9-element-nps-is
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Comment 13: Also, the report should note the Milford Center lowhead dam at 40.179292,                   
-83.432317, just downstream of SR 4.  (The Nature Conservancy) 

Response 13: Ohio EPA is not aware of a lowhead dam at Milford Center.  The lowhead dam had no 
discernable impact on the fish or macroinvertebrate communities assessed in this study. 

 

Comments Related to Total Phosphorus 

Comment 14: "Figure 70. Total Phosphorus concentration results ... " seems to suggest occasional 
spikes of TP. Given the wide dissolved oxygen swings noted in the report, we ask for 
further analysis of the causes of these D.0. swings, and suspect that phosphorus is a 
likely cause. How can Ohio EPA track and determine the potential sources of higher TP 
better so that these D.O. swings can be reduced and low D.O. avoided (such as those 
documented in Tables 13 and 14)? Are some of these related to agricultural runoff, 
and are there ways, such as modeling, to target areas of potentially higher TP losses to 
the streams? If from agricultural sources, how can Ohio EPA work with NRCS and 
county SWCDs to direct them to problem areas? These swings might also be related to 
poor habitat, such as the D.O. swing noted at RM 76.54, N.E. of North Lewisburg at 
North Lewisburg Rd. (Table 14, page 151). The habitat immediately upstream of North 
Lewisburg Road has little to no woody vegetation or shade, and channelized, pool-like 
conditions.  (The Nature Conservancy) 

Response 14: Please see the discussion on Total Phosphorus on page 164 that corresponds with Figure 
70.  “Several areas along the Big Darby Creek mainstem had TP concentrations that 
were approaching or above the applicable EWH target concentrations, though TP 
appeared to be adequately assimilated as there was no aquatic life use impairment 
documented around these areas.” 

 Please also see the Water Quality Sonde Exceedance Summary starting on page 187 of 
the report for a description of the D.O. exceedances and causes and the Trophic 
Evaluation starting on page 192 of the report for a description of sites with nutrient 
enrichment.   

  The occasional spikes are simply that and the Agency evaluates by geomean with 
respect to nutrients.  Spikes may be an issue for toxins but usually not nutrients.  When 
comparing the geomeans of the 2014 survey to 2001 survey, there was significant 
improvement over most sites.  The Big Darby Creek watershed system (with 
groundwaters inflow and overall good stream structures and riparian cover) can handle 
these occasional spikes without an enrichment manifestation.  It should be noted that 
RM 76.54 had one of the highest ICI scores in the survey and its IBI and MIwb improved 
remarkably from the 2001 survey. 
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Comment Related to Ammonia 

Comment 15: The report states: "Any elevated ammonia concentrations in the Big Darby Creek 
watershed would be of particular concern because of the potential for ammonia to 
negatively affect the Big Darby's uniquely rich biological communities." We agree, 
especially because of the sensitive mussel community. We encourage Ohio EPA to 
review and update ammonia water quality standards, and to regularly monitor sites 
below WWTPs, such as those noted in the report at Plain City and Darbydale.  (The 
Nature Conservancy) 

Response 15: The Agency is planning to include adoption of revised ammonia water quality standards 
in the Water Quality Standards Triennial Review. 

 

Comments Related to Mussels 

Comment 16: However, the Big Darby Creek also is known for the relative high numbers of species 
(44) of mussels recorded in the watershed. Half of these mussel species are state or 
federally listed as endangered, threatened or of special concern. It's these rare species 
of mussels that we are most concerned about, and are very concerned about declines 
in rare mussel species in recent decades. With five federally-listed mussel species, we 
do not want to see those lost permanently. Unfortunately, the Ohio EPA draft does 
not review their status, and we are concerned this is a significant gap in the analysis. 
Ohio EPA did some review of the mussel species, but the data used only included an 
analysis of their own data, not the three surveys conducted between 1986 and 1996 
by Dr. Tom Watters of OSU, nor the survey conducted in 2014-15 by EnviroScience, 
funded by ODNR, at the same time as the Ohio EPA survey of fish, etc. 

We believe these surveys and other data (e.g., OSU Museum of Biological Diversity 
mussel shell collection) strongly support a decline in rare mussels throughout the 
watershed. It is our understanding that, since 2008, ODNR has funded a mussel 
translocation program to augment Big Darby Creek mussel populations to support 
recovery of the northern riffleshell mussel and clubshell mussel, both federally 
endangered, and both with previously good populations in Big Darby Creek. Other 
than the translocated mussels, these species, especially the northern riffleshell, 
clubshell and rabbitsfoot, have not been seen in Big Darby Creek in many years, one 
obvious sign of decline. 

With the backdrop of this evidence supporting a decline in these species of mussels, 
the OEPA should fully address that reality in its Big Darby Creek Watershed Biological 
and Water Quality Report. Reference should be made considering the most recent 
data from EnviroScience, The Nature Conservancy, and ODNR, the data gathered by 
Dr. G. Thomas Watters, on declining mussel populations, and discuss the possible 
causes of such declines in mussel populations. In particular, the Report should assess 
the situation for each federally listed freshwater mussel.  The current draft of the 
report considered the state threatened fish species that live in the Darby watershed; 
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endangered freshwater mussels deserve the same treatment. Finally, we recommend 
that the Report include possible recommendations for reversing negative trends in 
mussel populations, just as the Report provides suggestions for improving water 
quality through the increased use of riparian buffers throughout deficient regions of 
the watershed.  (Ohio Environmental Council) 

Comment 17: While we appreciate the attention given to mussels in this section, the discussion does 
not adequately address mussel trends and does not address some basic problems and 
characteristics of the Big Darby Creek watershed mussel community. Specifically, the 
report needs to comprehensively review the mussel community trends, particularly 
those related to the rare/listed species, given that 22 of the watershed's 44 recorded 
mussel species are federal and state-listed as rare (endangered, threatened, species of 
concern - see Attachment 1). There are five federal listed mussel species (northern 
riffleshell, clubshell, snuffbox, rayed bean and rabbitsfoot) and 22 state-listed species.  
(The Nature Conservancy) 

Comment 18: OEPA needs to address the editing issues with the “Mussel Data and Discussion” 
section; the final sentence of the first paragraph abruptly ends, and does not list the 
entities whose data assessed the mussel populations of the region. OEPA should 
provide justification as to why it does not use this data; it should also consider 
implementing this data into its report.  Presumably, this data includes the results of 
the ODNR coordinated EnviroScience surveys.  (Ohio Environmental Council) 

Comment 19: Finally, if OEPA wishes to provide a satisfactory TMDL, it needs to identify the causes 
of bad outcomes for species in the region. The Report should discuss how “agricultural 
tributary runoff” plays a role in declining mussel populations, beyond just stating the 
fact that it may have played a role. If agricultural and stormwater runoff are causes of 
declining mussel populations, that fact should play a role in final TMDL development 
beyond mere speculation.  (Ohio Environmental Council) 

Comment 20: Because it only uses Ohio EPA data for mussels, the report does not include a 
comprehensive examination of the mussel community. Ohio EPA's data uses only two 
data points (2001 and 2014) and tends to focus on common species, perhaps due to 
the collection method and limited results, and because the Ohio EPA collection is not 
compared to other surveys. The report's reliance on only the Ohio EPA data leads to 
missing occurrences of other common species, and to missing the analysis of rare 
species, such as northern riffleshell (Epioblasma torulosa rangiana), clubshell 
(Pleurobema clava), snuffbox (Epioblasma triquetra), rayed bean (Villosa fabalis) and 
rabbitsfoot (Quadrula cylindrica cylindrica). These and other listed species' 
distributions and trends are described in several other mussel surveys and databases 
for the watershed, including one that was completed at the same time as the Ohio 
EPA survey. These surveys are listed in Attachment 2, "Big Darby Creek Mussel Survey 
References." In addition, extensive databases of live occurrences and freshdead shell 
specimens are managed by ODNR, Division of Wildlife, in their Wildlife Diversity 
Database, and through the Ohio State University Museum of Biological Diversity, 
Freshwater Bivalve Database, at 
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https://excelsior.asc.ohiostate.edu/~molluscs/OSUM2/biv_base4.htmI.  (The Nature 
Conservancy) 

Comment 21: In contrast, Ohio EPA did compare mussel occurrences in the watershed in its 2004 
report, such as in "Table 8.7.4.1. Unionid Mussel Distribution documented in surveys 
conducted in the Big Darby Creek Watershed during 1986, 1990, 1996, and 2000-
2002a." The 2004 report stated: "Mussel species richness has generally declined in 
most reaches through time (Watters et al., 2003). Statistically significant decreases in 
mussel richness diversity occurred in 36% (i.e., 15 of 42) of the long-term sampled 
reaches and approximately 60% (i.e., 25 of 42) indicated nonstatistically significant 
decreases or variable mussel species richness totals over time (minimum of four 
different samples through time and R2 > 0.50). Less than five percent (i.e., 2 of 42) of 
the reaches showed statistically significant increases (Table 8.7.4.3)." (Emphasis 
added) ("Watters et al., 2003" is the same report as Watters and Flaute 2004.) 
EnviroScience's 2015 report appears to be additional confirmation of a decline in the 
watershed mussel species richness, with 28 species recorded.  (The Nature 
Conservancy) 

Comment 22: In combination with the lack of evidence of recovery of rare species, especially 
federally listed species, this evidence contrasts with this Ohio EPA 2017 draft report 
that describes the mussel trends as “variable," (page 3) which we believe 
underrepresents the decline in mussel richness trends, again especially for rare 
species. The Conservancy reviewed species richness over time, and as shown in 
Attachment 3, ((Percent Change in Mussel Species Richness in the Big Darby Creek 
Watershed, 1986-2015," the richness numbers are down over this time period for all 
but two sites in Union County. This map graphic compares Watters (1986) to 
EnviroScience (2015). (In this map graphic, percent change is calculated as the 
difference between the number of species found at each site in 2014-2015 (52) minus 
the number found in 1986 (51) divided by 51 then multiplied by 100. ((52-51/51)*100). 
Sites with zero species are not included. Sampling data is from the Watters (1986) and 
EnviroScience (2014-2015) surveys.  (The Nature Conservancy) 

Comment 23: In general, we are deeply concerned about the report's incomplete and inaccurate 
assessment of the status of Darby's most critically endangered fauna, its freshwater 
mussels.  It is well known that Darby’s mussels are in a widespread state of decline, 
especially the stream’s rare and endangered species.  In fact, this was the conclusion 
of the last OEPA assessment done for the 2001/2002 Technical Support Document.  In 
the current draft the fauna is inaccurately described as “variable,” ignoring the 
scientific consensus and multiple readily available sources of data. 

Our specific concerns range from the incompleteness and inaccuracy of the content in 
the report itself to data and background information that is missing from the report.  
We are particularly concerned that OEPA seems to have deliberately removed 
historical data, contemporary survey data, and references to background research 
from its report despite several years of working with DCA, other environmental 
groups, mussel experts, and other local and state agencies to identify such resources 

https://excelsior.asc.ohiostate.edu/%7Emolluscs/OSUM2/biv_base4.htmI
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for use in the study.  In the end, the 2014 report is far inferior to OEPA's 2001/02 
report--which used a broad swath of available data to assess Darby’ mussels--despite 
the fact that in the intervening years much more data and research pertaining to the 
fauna has become available to the agency.  (Darby Creek Association and Sierra Club) 

Comment 24: Assuming that consistent comparisons are made, we also note that the species 
numbers reported for the 2014 survey by Ohio EPA are often lower than those 
reported by others surveys in the past (Watters 1986, 1990, 1996). 

Comment 25: Based on Oho State University's Museum of Biological Diversity records, these rare 
species were more common and widely distributed than they have been recently or 
are now, and as a response for two of these species, a recovery plan has been 
implemented to augment the populations of northern riffleshell and clubshell in the 
watershed through the U.S. Fish & Wildlife Service. For example, prior to the recent 
(2008-2015) translocations supported by the U.S. Fish and Wildlife Service, Ohio State 
University Museum (OSUM), ODNR, and the Columbus Zoo, the clubshell and northern 
riffleshell populations in Big Darby Creek, were reduced to the point they had not 
been found alive for many years (at least since about 2001 for northern riffleshell). 
The last freshdead specimen for northern riffleshell in the OSUM records is from 1987. 
A summary of the species richness for the last four watershed-wide surveys available 
suggests a trend toward reduced species numbers with each survey (EnviroScience 
2015, Table 1): 

Watters 1986:  39 species 
Watters 1990:  37 species 
Watters 1996:  32 species 
EnviroScience 2015: 28 species 

While we believe Ohio EPA is aware of these surveys, the report does not refer to 
them in any detail or compare their results. This appears to make the Ohio EPA report 
less defensible for predictions or discussing trends, as the Ohio EPA report is not 
comprehensive and often relies on the most limited data, using only two data points 
and limited sampling, often with very small species numbers. We believe this leads to 
a focus on common species and lacks a robust review on rare species, trends and 
antidegradation.  (The Nature Conservancy) 

Comment 26: The Ohio EPA report focuses on common mussel species, attributing their dominance 
to improvements in darter species abundance increases. However, the report does not 
discuss why the federally listed species, which might also have darters and other 
species as hosts, are not found in recent surveys, or are found in very low numbers 
(Watters 1996, EnviroScience 2015, Sasson 2016, Sasson et al. 2017), and do not 
appear to be increasing in range or abundance. Several fish hosts for the northern 
riffleshell or clubshell are commonly found in Big Darby Creek and tributaries, for 
example (see Freshwater Mussel Host Database 
http://wwx.inhs.illinois.edu/collections/mollusk/data/freshwater-mussel-host-
database), and while these species are widespread and apparently increasing, no 

http://wwx.inhs.illinois.edu/collections/mollusk/data/freshwater-mussel-host-database
http://wwx.inhs.illinois.edu/collections/mollusk/data/freshwater-mussel-host-database
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parallel increase in northern riffleshell or clubshell has been observed.  (The Nature 
Conservancy) 

Comment 27: The Ohio EPA report uses two data points, sometimes to make predictions about the 
future, and often when the numbers of species are very low (e.g., less than five) at a 
site. 

The Ohio EPA report needs to consider these other surveys listed above and in 
Attachment 2 in any conclusions about mussel ranges and trends.  (The Nature 
Conservancy) 

Comment 28: As part of the TMDL planning process the agency appeared to agree that there was an 
urgent need to address mussels in the TMDL.  With its guidance and cooperation 
meetings were held to discuss data collection for the Darby study that would support 
an assessment of the mussel fauna.   As early as late 2013 representatives from DCA, 
The Nature Conservancy, the Midwest Biodiversity Institute, Franklin County Metro 
Parks, the Ohio State University, the Columbus Zoo and Aquarium, the Ohio 
Department of Natural Resources, and the OEPA began discussions to review existing 
research and plan for data collection related to mussels for the Darby TMDL.  A 
recurring theme of these discussions was the urgent need to assess the mussel fauna.  
The sense of urgency came from widespread observations that the mussel fauna in the 
watershed was declining, particularly the more sensitive species.  And in fact, in the 
2001/02 TSD the OEPA itself concluded "Mussel species richness has generally 
declined in most reaches through time (P. B.7.76.).” 

As a result of these discussions various actions and targets for analysis were 
identified.  The lynchpin of the action steps was the generous offer by ODNR to fund a 
new survey of the fauna targeting the same sites as were surveyed by mussel expert 
Dr. G. Thomas Watters in 1986, 1990, and 1995.  ODNR contracted with EnviroScience 
and we believe spent in the neighborhood of $100,000 for the survey.   The data from 
the EnviroScience survey confirmed alarming mussel declines over time.  In addition, 
recent developments in mussel research, particularly new studies of mussel toxins and 
stressors, were discussed and it was agreed that the Darby study would look at some 
of the more prevalent mussel stressors (eg. ammonia, DO levels, etc).  We also 
identified locations to target, such as below NPDES discharges and below the 
stormwater discharge from the West Jefferson industrial park.  Clear to all involved 
was the importance of comparing current conditions to mussel data sets from recent 
decades, in particular the three Watters surveys, a survey by Tetzloff in 2000, and an 
updated assessment by Watters done in 2004 (2004 Trends in Mussel Populations).   

Interestingly, at no time did the OEPA mention 2001/02 mussel data as a significant or 
useful dataset that should be used in the 2014 report.  In fact, the existence of such 
data was not mentioned at all by OEPA staff, presumably because it wasn't considered 
significant.  And yet, in the draft report this data is the only data considered.  After 
reviewing this data, it is clear to us that the OEPA data, such as it is, is not a credible 
dataset on which to base an analysis of Darby’s mussel fauna (see next comment).  
Why this data was used, and why other more credible data was not used, is highly 
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puzzling.  We cannot help but conclude that the decision to use it was based on a 
desire to paint a more positive, or at least inconclusive, picture of the fauna. 

Therefore, we request that the mussel section be updated to include: 

  --The results of the EnviroScience survey;  

 --The analysis of the EnviroScience and other historical data recently produced 
by The Nature Conservancy, and further analysis by other mussel experts or qualified 
OEPA staff.  The analysis should be similar to that included in the 2001/02 TSD, but 
using current mussel data and the most recent mussel research for support. 

 --A thorough discussion of possible causes of mussel declines, including 
correlating possible mussel stressors detected in the 2014 water quality data and 
observations, and applying the increasing body of scientific knowledge now available 
regarding causes of mussel declines. 

 --Specific assessments of each federally listed freshwater mussel.  The spotted 
darter, the state threatened fish species in Darby, is given a thorough treatment in the 
report; the report needs to include a similar discussion of the clubshell mussel, the 
northern riffleshell mussel, the rayed bean, the snuffbox, and the rabbitsfoot mussel. 

 --Recommendations for reversing negative trends in the mussel fauna.  (Darby 
Creek Association and Sierra Club) 

Comment 29: Provide a detailed accounting of how the current mussel section was edited.  Based on 
our working knowledge of how the process of studying the mussel fauna was 
progressing, as well as our understanding of what was initially being written into the 
report, it is clear that at a relatively late date the mussel section was edited and 
crucial data eliminated.  Evidence of this editing can still be seen in some sections of 
the draft report.  For example, at the end of the first paragraph of the section entitled 
"Mussel Data Trends and Discussion" the last sentence was clearly edited to remove 
mention of "other entities" that have assessed mussels, because the last word is 
"including," and nothing follows.  We also know from statements by Mike Galloway 
that the report was sent to "administration" for review.  We request to know 1) who 
edited the report to remove data and other negative mussel information, including 
the results of the ODNR EnviroScience survey that was done specifically to coincide 
with the Darby TMDL, and 2) why the report was edited.  (Darby Creek Association 
and Sierra Club) 

Responses 16 - 29: The Agency held a meeting with the commenters on the draft biological and 
water quality report on April 5, 2018.  During the meeting, points made in the 
comments above were discussed in detail.  At the end of the meeting, the Agency 
agreed to acknowledge previous reports on mussels from Dr. Watters and the 2015 
EnviroScience report.  The Agency also agreed to help support, but not lead, an 
interdisciplinary workgroup to help inform and guide future mussel monitoring and 
conservation efforts in the Big Darby Creek watershed. 
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 Please review the additional information added to the final report on pages 127 to 129 
and new Table 11.  A copy of the meeting presentation is attached to this document. 

Comment 30: The Ohio EPA has a need to ensure antidegradation (U.S. EPA summary below) for the 
Big Darby Creek watershed, especially as related to declining and/or rare mussel 
species and populations. Based on the other sources cited above and our knowledge 
of the watershed, we strongly encourage Ohio EPA's report to acknowledge the 
mussel species decline and emphasize those species and trends that have not done 
well. 

"The "antideg" regulations help to ensure the following: (1) all waters 
continue to support their designated uses; (2) waters with higher quality than 
the minimum are protected, unless there are important benefits associated 
with carefully considered actions that could cause additional degradation; and 
(3) highly valued, high-quality waters are not degraded at all."  (The Nature 
Conservancy) 

Response 30: The Agency has listed Little Darby Creek and Big Darby Creek as Outstanding State 
Waters based on exceptional ecological values in the Antidegradation rule (Ohio 
Administrative Code 3745-1-05).  These waters are afforded additional protections 
through the rule requirements during the review of applicable actions/permits. 

Comment 31: Assessing Darby's mussel fauna is an essential duty of the State in order to fulfill its 
obligations under the Clean Water Act, specifically the Anti-degradation provisions 
that ensure that the state "restore and maintain the chemical, physical, and 
biological" integrity of the nation's waters.  Darby meets the qualifications of an 
Outstanding National Resource Water (Tier 3), being a federal Scenic River and critical 
habitat for four federal endangered species and one federal threatened species, and 
therefore requires that its water quality be maintained and protected.  (Darby Creek 
Association and Sierra Club) 

Response 31: Ohio’s Antidegradation rule requires a stream’s existing uses, and the water quality 
necessary to protect those uses, to be maintained and protected.  As mentioned above, 
Big Darby Creek and Little Darby Creek are listed as Outstanding State Resource Waters 
in the current Antidegradation Rule (OAC 3745-1-05).  This affords additional protection 
in the process of review of projects/permit applications by the Division of Surface 
Water.  If the Darby Creek Association and Sierra Club want to recommend an 
alternative classification for these waters, this comment should be made during the 
rulemaking process for the Antidegradation rule. 

Comment 32: We appreciate the recognition of spills and their impacts to the watershed's streams 
that might have affected mussels. We encourage this coverage to continue and 
strongly encourage actions that will help reduce and eliminate these occurrences.  
(The Nature Conservancy) 
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Response 32: The Agency also strongly encourages actions that will help prevent and reduce spills.  
The Agency is also active in requiring clean up and remediation efforts for spills that fall 
under the Agency’s responsibilities. 

Comment 33: The Ohio EPA report needs more description on the mussel surveys conducted, 
especially the time allotted to each search, or the level of effort (person-hours). Also, 
if any sites were surveyed under less than optimal conditions (e.g., turbidity), were 
these sites' results still included?  (The Nature Conservancy) 

Response 33: Ohio EPA collects information on mussels as part of the qualitative macroinvertebrate 
sampling during water quality surveys.  Division of Surface Water’s methods are 
described in Biological Criteria for the Protection of Aquatic Life: Volume III: Standard 
Biological Field Sampling and Laboratory Methods for Assessing Fish and 
Macroinvertebrate Communities, Revised June 26, 2015 
(http://epa.ohio.gov/portals/35/documents/BioCrit15_Vol3.pdf).   Ohio EPA’s primary 
sampling period is from June 15th through September 30th and sampling during high 
water or when the stream is brown and turbid is typically avoided.  Under normal 
circumstances and in typical stream settings, a sampling crew of two usually spends 50 
to 90 minutes at a macroinvertebrate site.  The manual includes the following discussion 
on mussel sampling. 

“3) Special Note on Freshwater Mussel Sampling (Family Unionidae)  
To collect and possess freshwater mussel shells in Ohio, collectors are required to apply 
for and receive valid Scientific Collector’s Permits from the Ohio Department of Natural 
Resources and the U.S. Fish and Wildlife Service. At no time are living mussels permitted 
to be harvested or collected, and, if found, should be disturbed as little as possible.  
 
A passive search for living or “fresh-dead” mussels should also be conducted during the 
qualitative sampling process. Mussel research by G. T. Watters (Ohio State Univ., pers. 
comm.) found the presence of fresh-dead specimens is nearly as predictive of live 
populations as finding the live specimens themselves. These are the only non-living 
organisms that are included in the site inventory. Pay close attention to shallows, gravel 
bars, and the floodplain immediately adjacent to the wetted channel. A muskrat midden 
is an ideal source of shells and, if found, should not be overlooked. A review of historical 
records and prior knowledge of the potential presence of mussels at a given site is a 
valuable aid in the search process.  
 
Signs of fresh-dead shells include decomposing flesh especially at muscle attachment 
points or a nacre that is shiny, unweathered and retains its color and luster. Fresher 
shells usually have an intact hinge but this does not, by itself, define a fresh-dead 
specimen. Note - Final decisions on whether or not a shell meets the fresh-dead criteria 
are often made upon return to the laboratory. Some shells look weathered and old in 
the field, but once they are cleaned and dried, they exhibit the above characteristics. 
For this reason, when questionable shells are encountered, they should be collected and 
returned to the laboratory for final determination.  
 

http://epa.ohio.gov/portals/35/documents/BioCrit15_Vol3.pdf
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When live specimens are found, but associated dead specimens are not, digital photos 
can be substituted for identification and documentation. Photos should be taken from 
multiple angles, including umbo (beak) and side views. Include a ruler or other object of 
known size in the picture for scale. Handle the live mussels carefully and return 
specimens to the stream in the area and habitat where they were found.” 

Comment 34: Rewrite the mussel section to eliminate scientifically invalid conclusions.  As it stands, 
all the mussel data comes from puzzling circumstances.  It isn't clear exactly what 
methods were used to accumulate data, but by all appearances the data was gathered 
through casual examination of the stream.  To be statistically valid, OEPA mussel data 
would need to at minimum be gathered under comparable circumstances, and 
consider such things as the expertise/qualifications of the surveyors, the time spent 
collecting, the stream conditions (water flow, clarity, temperature, time of year, etc.), 
the number of specimens found (as opposed to simply noting the presence of a 
species), and the numbers of fresh-dead vs. living specimens (these were apparently 
lumped together in the OEPA data).  None of this critical information is present in the 
existing data.  For this reason alone, all of the conclusions reached in the report are 
invalid. (Darby Creek Association and Sierra Club) 

Response 34: Please see the description of the Agency’s mussel survey methods above.  The Agency 
used the same collection methods in 2014 as 2001/2002 and some of the same Agency 
staff were involved in both water quality surveys, thus making the information more 
comparable and valid than a comparison with data collected in a different manner, at 
different times and at different locations. 

Comment 35: Other problems with the mussel section exist.  For example, the text suggests that 
"modern agricultural practices" are resulting in an increase in some mussel species.  
This conclusion is based on the claim that rainbow darters serve as hosts of some 
mussels, and rainbow darters are increasing due to the unnamed practices.  First of all, 
several of the mussels mentioned do not use rainbow darters as hosts, as far as in 
known (pers. conversation with Watters).  Second, the conclusion is speculative, 
based on numerous unproven assumptions, including that the mussels named are 
increasing--unlikely and, at any rate, not proven by the non-credible mussel data used 
to reach this conclusion--that unnamed agricultural practices are influencing rainbow 
darters in the way that is hypothesized, and finally that an increase in rainbow darters 
would cause an increase in a host mussel species.  None of these can be inferred from 
the limited data. 

The above is just one example of the weakness of the analysis in the mussel section of 
the report.  We strongly urge the agency to rewrite this section and ask a mussel 
expert such as Watters to review the final text.  (Darby Creek Association and Sierra 
Club) 

Response 35: Page 126 of the draft report states, “The most common mussel species collected in the 
Big Darby watershed were fatmuckets, spikes, and kidneyshells (Table 12). The rainbow 
darter (Etheostoma caeruleum) is one of the more abundant fish hosts for both the 
spike and kidneyshell mussels and has increased in abundance throughout the 



18 
 

watershed since 2001 (Appendix K, Watters et al. 2009a, 2005). The increased 
abundance of rainbow darters throughout the watershed seems to have paralleled the 
increased abundance of these mussel species (Table 12).” 

 In responding to this comment, the Agency realized a reference was not included that 
indicates the rainbow darter is a potential host. The report has been revised to include a 
reference to Watters et al., 2009 b.  The Freshwater Mussels of Ohio. 

Comment 36: Discuss the possible impacts of "modern agricultural practices" beyond the vague 
example mentioned above.  Specifically, while no-till techniques may reduce sediment 
in streams, research suggests that the practice can lead to higher concentrations of 
numerous pesticides and herbicides in streams.  (Darby Creek Association and Sierra 
Club) 

Response 36: Page 3 of the draft report states, “Improvements in biological community performance 
throughout the watershed, especially increases in abundance and biomass of simple 
lithophilic fish species like the spotted darter (i.e. sensitive to excessive siltation) are 
likely related, at least in part, to the adoption of modern tillage practices beginning in 
the early 1990s and subsequent diminution of clayey silts and other fine grained 
particles to receiving streams. The eventual “coarsening” of the stream bed should, over 
time, stimulate a biological response in the form of recruitment of substrate-sensitive 
species. The cumulative effects from the full suite of modern tillage practices and 
related soil and water conservation practices have resulted in the significant reduction 
in gross erosion documented at national and regional scales since the late 1970s (NRCS 
2010). Studies within the Maumee River watershed (and other watersheds) have 
demonstrated an association between agricultural best management practices, reduced 
soil loss and instream sedimentation, and a concurrent positive response of the ambient 
biology (Barton and Farmer 1997, Meyer and Metzker 2000, Yoder et al. 2004, Richards 
et al. 2009, and Tessler and Gottgens 2012, Miltner 2015). These findings parallel 
emerging phenomena Ohio EPA has observed state-wide regarding the reestablishment 
of not only formerly imperiled, substrate sensitive fish taxa (i.e., spotted darter, eastern 
sand darter, bigeye chub), but large and positive community shifts towards lithophilic 
and specialist insectivorous species in general, with a corresponding decline in 
ecological generalists (i.e., common carp).” 

In this discussion, the Agency is not advocating that additional best management 
practices are not necessary in the watershed.  Page 185 of the draft report contains a 
discussion of atrazine and glyphosate in the water chemistry results and page 257 of the 
draft report includes a discussion on pesticides in stream sediment for additional 
information. 

Comment 37: Once a mussel assessment is included, it seems less likely that the general conclusion 
made in the report that there are no impairments below NPDES outfalls will continue 
to be a true statement.  It is critical that the state determine whether NPDES sites are 
impacting mussels, including federally endangered mussels.  This should be 
thoroughly reviewed and amendments made as appropriate.  (Darby Creek 
Association and Sierra Club) 
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Response 37: The Agency’s conclusions regarding biological impairment are not dependent upon a 
mussel assessment and will not change at this time.  Please see the Notice to Users 
section at the beginning of the draft report appendices which explains Ohio’s biological 
criteria and Ohio EPA’s Biological Criteria for the Protection of Aquatic Life: Volume II: 
Users Manual for Biological Field Assessment of Ohio Surface Waters (1988) for a 
description of how the fish community Index of Biotic Integrity (IBI), Modified Index of 
Well-being (MIwb) and macroinvertebrate community index (ICI) are calculated. 

Please see the site by site discussion of mussels beginning on page 127 of the report.  
Impacts to mussel populations from wastewater treatment plants are noted, for 
example, on page 133 the draft report states, “Ammonia and numerous other violations 
documented during the 2001 watershed survey emanating from the Flat Branch WWTP 
that could have been negatively impacting mussel communities throughout this reach 
have largely been resolved (see NPDES Permitted Facilities)”.  Page 140 of the states, 
“The North Lewisburg WWTP may have provided an additional source of environmental 
stress to Spain Creek at RM 0.1 via a pattern of NPDES effluent permit limit violations in 
the time period leading up to the 2014 survey. Phosphorus, D.O., E. coli bacteria, and 
TSS violations occurred in 2012-14 along with more recent ammonia issues measured in 
2016 which could have impacted mussels (Appendix I). Interaction between Ohio EPA 
and the facility continues in efforts to address the ongoing noncompliance; more 
information on this facility and their efforts to improve effluent quality can be found 
within the NPDES Permitted Facilities portion of this document.”   

There is a description of each wastewater treatment plant covered by an individual 
National Pollutant Discharge Elimination System (NPDES) permit beginning on page 226 
of the draft report along with a compliance summary and pollutant loadings 
determination.  The Agency continues to work with wastewater treatment plants to 
improve their treatment performance and reduce impacts to the watershed. 

Comment 38: The report gives a very incomplete and misleading account of the agency response to 
the 2016 mussel die-off.  The account should clarify that the agency did not take 
significant water samples until 21 days after the die-off event was first reported, 
meaning the chemical sampling was of very little use.  As written, the account gives 
the impression that the agency responded in a timely fashion, when in reality agency 
administration instructed field staff not to go to the creek in the days following the 
report of the die-off.  It was only after repeated pleas from citizens and intervention 
from the USFWS that the OEPA finally agreed to take action.  The "study plan" 
referred to was actually developed by a coalition of concerned citizens, environmental 
groups, mussel and toxicology experts, and other agencies (USFWS, ODNR, Metro 
Parks), not the OEPA.  It is important that an accurate accounting be given in this 
section of the report so that gaps can be identified and a process for improved future 
responses be clarified so that the next time a mortality event occurs the agency is 
doing its best to uncover the cause.  (Darby Creek Association and Sierra Club) 

Response 38: The report is not intended to document the 2016 incident but does acknowledge the 
occurrence.  The Agency is committed to working with U.S. Fish and Wildlife and Ohio 



20 
 

Department of Natural Resources to clarify roles and responsibilities during an incident 
involving state and/or federal listed species.  The Agency has added a long term ambient 
chemical monitoring station in the Little Darby Creek watershed.  Water chemistry 
samples are collected monthly at this site as well as another site on the Big Darby Creek.  
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Biological and Water Quality Survey
Data Quality Objectives (DQO)

• 2014 Survey designed as a follow-up to the 
2001 Survey.

• Many of the same sites were used to provide 
an “apples to apples” comparison to assess 
status & trajectory of watershed.

• 2014 results show a positive trajectory in 
water quality in many different measures.



Big Darby Creek (555mi2)
• Flat Branch (13.6mi2)
• Spain Creek (10.0mi2)
• Buck Run (29.8mi2)
• Sugar Run (19.4mi2)
• Hellbranch Run (37.7mi2)

Little Darby Creek (178mi2)
• Treacle Creek (37.2mi2)
• Spring Fork (38mi2)
• Many streams designated 

Exceptional (EWH) and/or 
cold water (CWH) habitat

Spain Creek
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Big Darby Creek RM 49.4 
At Amity Pike

Watershed Overview

Robinson  Run
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Nutrient Concentrations – Total Phosphorus 

0

0.05

0.1

0.15

0.2

0.25

0.3

2001 2014 2001 2014

To
ta

l P
ho

sp
ho

ru
s

G
eo

m
et

ric
 M

ea
n 

C
on

ce
nt

ra
tio

n 
(m

g/
l)

 

Big Darby Creek Little Darby Creek

n=18 n=8



Fish Community Overview
• 96,471 fish collected
• 85 unique species and 6 hybrids

Many state listed species were collected including ......
• Spotted darter, northern madtom (endangered)
• Tippecanoe darter (threatened)
• River Redhorse, least darter (species of concern)

Other notable species …….
• Bigeye chub, bluebreast and variegate darter, 

streamline and gravel chub, silver lamprey, trout-perch

Bluebreast Darter

Spotted Darter

Tippecanoe Darter



Big Darby Creek
Fish Community Performance and Trends
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Spotted Darter Abundance 

Spotted Darter is an
Endangered
Species



Bigeye Chub Abundance

1997

1 individual 
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Bigeye Chub is Intolerant of 
Excess Siltation
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Macroinvertebrate Community
Big Darby Creek 

• 89 of 93 locations met applicable biocriteria (ICI or narrative evaluation)
• 100 taxa collected at ten sampling locations 

• 126 taxa in Big Darby Creek at Scioto Darby Rd. (RM 19.5)
• 105 taxa in Little Darby Creek at Irwin Rd. (RM 34.7)
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Water Quality Has Improved

• Chemical water quality shows improved 
conditions.

• Fish community performance greatly 
improved.

• Macroinvertebrates steady to improving.
• Sensitive, rare and endangered fish species 

showing strong recovery/expansion of range.



Conditions have improved, however numerous
comments on declining mussel  species

• Ohio EPA data showed a mixed picture for mussels since 2001. 
Many issues identified in 2001 TSD Mussel Community Trends 
Evaluation as stressors to mussel populations have been or 
are continuing to be addressed.

• Issues identified with point sources in 2001 
• Total Phosphorous limitations in NPDES Permits
• Point source treatment upgrades (Plain City).
• Most other facilities operating better than during previous surveys. Fewer permit 

limit violations. 

• Non-point source storm water, enrichment, & siltation 
impacts have been reduced.  Species (see Big Eye Chub) have 
responded.



Conditions have improved, however numerous 
comments on declining mussel  species

• Ohio EPA data suggests some recovery has occurred in 
areas since the last survey, even if other rare and 
endangered mussel species didn’t exhibit the same
pattern.

• Recovery in mussels in 2014 tended to occur throughout 
reaches where obvious water quality issues and 
associated biological impairment occurred in 2001.
• Headwaters and Flat Branch vicinity
• Buck Run 
• Plain City vicinity



2001-2014 Mussel Species Trends
• Reaches showing mussel recovery seemingly driven by 

those species with more advantageous life history 
strategies
– common fish hosts
– multiple broods/year
– ability of glochidia to overwinter

• In the absence of the impoundment, there is potential 
for recovery of numerous species only found 
downstream from impoundment. 

• Fish hosts as abundant as they’ve ever been.



But What About the Rare, 
Endangered Species…

• Ohio EPA data shows significant improvement in 
the fish community, including rare & endangered 
fish species.

• A robust fish community is a necessary precursor 
to mussel community improvement, especially 
more sensitive mussel species.

• Mussels with less advantageous life history 
strategies would conceptually be slower to 
respond to improved conditions.



• Long standing and well established fish and 
macroinvertebrate assessment tools codified 
in WQS rule (IBI, MIwb, ICI).

• Mussels are a portion of the 
macroinvertebrate assessment which does 
include noting taxa predominance. 

• Multi-metric indices and/or standardized 
methods to specifically look at mussel 
communities largely lacking. 

Ohio EPA’s Biological Monitoring Program



Ohio EPA’s Biological Monitoring Program
• Species richness:

– Is an important component in biological assessments, 
but Ohio EPA does not use it as a stand alone tool. 

– May adequately characterize community structure, 
LARGELY IGNORES FUNCTION.

– May not fully characterize the situation and can 
overlook important pieces of information gleaned 
when taking community function into consideration.



Ohio EPA’s Biological Monitoring Program
• Well-established challenges with using mussel 

communities as a response variable for near-term 
biological monitoring.

• Though extremely sensitive, protracted mussel life 
history confounds community response relative to 
current water quality conditions.

• Ohio EPA needs to measure biology in a way that is 
responsive to changes to water quality, good and bad, in 
a timeframe useful for water quality management. 



Role Definition; Clarifying Jurisdiction

• Ohio EPA is a water quality agency, implements 
the Clean Water Act.

• ODNR and USFWS are the agencies responsible 
for wildlife populations.

• USFWS implements the Endangered Species Act 
(ESA).

• Species recovery plans fall under ESA.



Path Forward

• TSD shows 2006 TMDL is working.

• TSD shows local protection efforts are working 
and are important.

• Local emphasis for progress remains 
important.



Actions Needed

• Big Darby Creek Low Head Dam
– Fish passage is the key factor, the existence of the 

structure is immaterial.
– Need working designs for fish passage before 

implementation can commence.
– Resource agencies could be an important resource for 

these designs.

• Continued efforts at riparian corridor protection.

• Recommend development of 9-Element Nonpoint 
Source Implementation Strategy Plans for HUC-12.



Ongoing Efforts in Watershed

• Big Darby Watershed Construction General NPDES 
Permit Renewal

• Ambient water quality monitoring stations

• Ongoing compliance efforts with WWTPs
– Oak Hills Mobile Home Park fined $583,500 through court 

actions for failing to eliminate their discharge.
– Possible elimination of Plain City discharge.

• Revised Ammonia WQS rule proposal.



Reports with Differing Purposes:
ODNR Mussel Population Survey

Ohio EPA Study Designed to 
Measure Water Quality

• Apples to Apples 
comparison, 2001 to 2014.

• Same sites, same methods, 
same personnel

• Study concluded in late 
2014

• Uses robust metrics of fish 
and macroinvertebrate 
communities

ODNR Study Designed to 
Measure a Population

• Not comparable with Ohio 
EPA data

• Different sites
• Study extended into spring 

2015
• Important baseline 

information for future
• Focused on Species 

Richness



Reports with Differing Purposes
TNC Mussel Richness Summary Document

• Focused exclusively on mussel community richness

• Long term declining trend in mussel diversity 
evident, but is not specific to the Darby watershed

• Recent trends in diversity (2000-2015) are more 
ambiguous
– Some diversity indices used in the summary suggest the 

rate of loss is declining relative compared to older data.
– Documented recovery occurred in some areas.



Reports with Differing Purposes
TNC Mussel Richness Summary Document

• Was flow-year taken into consideration for 
surveys? Not detailed in analysis. Flow year can 
greatly affect results from a mussel survey.

• Concerns over consistency of effort & 
methodology between 1984/1990/1996, 2014, 
& Tetzloff survey collections. 



Reports with Differing Purposes
TNC Mussel Richness Summary Document

• Large data gap between 1996 & 2014 

• Unclear if this report was ever finalized or 
published, but would be a necessary precursor.

• Important baseline information for future 
studies if methods are conserved & fully 
documented.



Incorporation of Other Studies into TSD

• Ohio EPA is not opposed to referencing the 
additional mussel studies.

• However, we do not intend to draw conclusions 
from these studies in our report based on our 
data quality objectives previously described.

• What is the best way to accomplish the 
acknowledgment of the studies and where 
should they be referenced in the TSD?



Next Steps in Process

• Finalize Biological & Water Quality Report

• Draft Loading Analysis Plan Comment Period
– Analysis of impaired sites
– Analysis of existing TMDLs (if applicable)
– Modeling approach and water quality restoration 

targets (if applicable)



Draft permit comment period closed April 4, 2018
http://www.epa.ohio.gov/dsw/permits/GP_ConstructionSiteStormWater.aspx

– Permit to be effective April 21, 2018 

Construction General Permit (CGP) Update

http://www.epa.ohio.gov/dsw/permits/GP_ConstructionSiteStormWater.aspx


Watershed Permits Incorporated into 
Statewide Construction General Permit 
Big Darby’s watershed specific conditions: 
• Sediment basin sizing
• Stream setbacks
• Recharge Mitigation



Construction General Permit (CGP) Update

1. Requires electronic submittal of all initial plans 
(SWP3)

2. Updates post-construction requirements
3. Big Darby groundwater recharge: allows on-

site infiltration alternative (based on the soils 
impacted)
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