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Introduction

Watters (1986) was the first to identify the impact Hellbranch Run was having on the mussel
fauna of Big Darby Creek. He noted that an outfall in the lower portion of the run produced
effluent that pooled in the reach and that this pooled effluent periodically discharged into Big
Darby Creek. This discharge greatly impacted the mussel fauna of Big Darby Creek at a location
central to both downstream and upstream distributions of rare mussel species. Within Hellbranch
Run itself he found numerous mussels upstream of this lower reach of the stream, although the
community was not diverse. Hoggarth (2009), likewise, was unable to find living mussels
downstream of the mouth of Hellbranch Run within the eastern channel around an island at this
location (the eastern channel receives Hellbranch Run), although living mussels were found
within the western channel and upstream of the mouth of the run along the eastern streambank
(including the living specimen of Lampsilis fasciola, Wavy-rayed Pocketbook pictured on the
title page). The importance of the water quality of Hellbranch Run on the mussel fauna of Big
Darby Creek cannot be over emphasized.

In his second assessment of the mussel fauna of the Big Darby Creek System, Watters (1990:6)
stated that, “Hellbranch Run has suffered a great loss of species...”, which was not corrected by
the time he performed his last faunal survey of the run (1996). In review, however, that loss
(from 9 total species to 6 extant species) occurred prior to 1986 as he collected the same number
of extant species in 1986 and 1990. There were far fewer specimens collected in 1990 than in
1986, but the number of extant species remained the same. That loss of species actually occurred
between 1990 and 1996 when Watters reported only finding four (4) extant species in Hellbranch
Run. Ohio EPA (2002) added two additional species, but it is unclear what condition the shells
were in as they are not accessioned into the collection at The Ohio State University Museum of
Biological Diversity (OSUM) and shell condition is not described in the text or tables in the
report. Watters (1990) identified agricultural problems (sedimentation and nutrient pollution) as
causes of the loss of species in the upper portion of the run, which were not remedied by the time
the stream emptied into Big Darby Creek. In his report, he noted, “Several areas [on Big Darby
Creek] have unusually low diversity. Hellbranch Run enters Big Darby Creek at <RM 26. Its
impact can be seen for several miles downstream.” He ends the 1996 narrative with the following
paragraph (Watters, 1996:3):

“Several tributaries no long support any mussels at their downstream sites. Buck Run
historically has had severe problems with livestock-induced runoff and pollution.
Hellbranch Run lack any evidence that mussels ever existed in its lowest stretch, where
portions of the creek were buried under more than a foot of wastewater treatment
effluent. The rare Pondhorn mussel, known in the system only from this tributary,
apparently has been extirpated.”

More recently, Ohio EPA (2018:136) confirmed the impact Hellbranch Run was having on the
mussel fauna of Big Darby Creek. They stated:

“Downstream from Hellbranch Run and upstream from St. Rt. 762 (RMs 26.1-23.8),
there were declines in mussel diversity in the Big Darby mainstem between 2014 and
2001/2002 (zero species in 2014 and five in 2001/2002) (Table 13). In 2001/2002, field



observations noted substrates consisting of broken slab bedrock and gravel but with
increased embedding sediment and sand; the source of the fines likely emanated from
Hellbranch Run, the most urbanized Big Darby Creek sub-watershed and the one most
affected by storm water and other urban influences.”

Earlier in the same report, Ohio EPA (2018) noted that some of the wastewater treatment issues
in Hellbranch Run had been fixed, or were in the process of being fixed, but they did identify
urbanization, and especially flashiness and increased sedimentation, as more contemporary
issues. The problems associated with these causes of impairment were be transported
downstream into Big Darby Creek. They also noted that the overall health of the Darby Creek
system mussel fauna seems to be following trends seen in other mussel fauna-diverse streams.
These unfortunate trends are 1) lower diversity, 2) unexplained mussel die-offs, and 3) the
replacement of one, more ecologically diverse mussel fauna, with a second, more resilient fauna.
Hellbranch Run may never have had a diverse mussel fauna, as most small streams do not, but
any reduction in the fauna here can be tied directly to anthropogenic causes that can persist even
after the original impacts are eliminated. These impacts are transported downstream and old, no
longer relative impacts, can be replaced with new impacts, even as future remedies are
anticipated. This document attempts to focus attention on the water quality, habitat quality, and
symbiosis necessary for the mussel community of Hellbranch Run as is displayed by the mollusk
communities of this stream.

Materials and Methods

The assessment of the mussel communities of Hellbranch Run followed a three step approach: 1)
a reach of stream was walked for a distance of 0.5 miles, 2) a “best area” based on substrate and
habitat variability, was selected for concentrated examination (this reach was 200 meters in
length and extended from bank to bank regardless of the width of the stream), and 3) 10, %
square meter quadrats were sampled within this 200 meter reach in the habitat mostly likely to
support living mussels (Appendix 1 is a table with the a comparison of raw data from Watters,
1986, 1990 and 1996, OSUM records, and OEPA records). Prior to performing the field work,
nine (9) locations were selected based on their importance to an understanding of the mussel
fauna of the stream. Most of these locations had been sampled by Watters at least once but as
many as three time, by other collectors since Watters 1996, and by Ohio EPA. These locations
are listed below in Table 1. Field notes and QHEI (Qualitative Habitat Evaluation Index) forms
are found in Appendix 2.

Table 1. Sample locations for the survey of the mussels of Hellbranch Run, 2025.

Site 77. Hellbranch Run (RM 0.2) above the confluence with Big Darby Creek from

39.822290° -83.169048° (RM 0.0) to 39.824868° -83.160295° (RM 0.5) with quadrat
sampling at 39.823467° -83.165589° (RM 0.2), Franklin County, Ohio. 18 July 2025.
M.A. Hoggarth.



Site 78. Hellbranch Run (RM 1.1) above and below the Lambert Road Bridge from
39.825743° -83.158809° (RM 0.6) to 39.832749° -83.160321° (RM 1.1) with quadrat
sampling at 39.827842° -83.159507° (RM 0.8), Franklin County, Ohio. 18 July 2025.
M.A. Hoggarth.

Site 79. Hellbranch Run (RM 2.7) above the State Route 665 Bridge from 39.847880°
-83.157090° (RM 2.7) to 39.853469° -83.158100° (RM 3.2) with quadrat sampling at
39.849105° -83.156178° (RM 2.8), Franklin County, Ohio. 6 June 2025. M.A. Hoggarth.

Site 80. Hellbranch Run (RM 3.7) above the Beatty Road Bridge from 39.860814°
-83.156585° (RM 3.7) t0 39.866177° -83.154653° (RM 4.2) with quadrat sampling at
39.861432°-83.157310° (RM 3.8), Franklin County, Ohio. 4 June 2025. M.A. Hoggarth.

Site 81. Hellbranch Run (RM 5.1) below the Grove City - Kropp Road Bridge from
39.870154° -83.156043° (RM 4.8) to 39.875402° -83.153765° (RM 5.2) with quadrat
sampling at 39.873482° -83.154716° (RM 4.9), Franklin County, Ohio. 4 June 2025.
M.A. Hoggarth.

Site 82. Hellbranch Run (RM 6.6) above and below the Johnson Road Bridge from
39.890155° -83.159945° (RM 5.8) to 39.895980° -83.160566° (RM 6.3) with quadrat
sampling at 39.893005° -83.160710° (RM 6.6), Franklin County, Ohio. 4 June 2025.
M.A. Hoggarth.

Site 83. Hellbranch Run (RM 7.5) above the Alkire Road Bridge from 39.903181°
-83.165103° (RM 8.0) to 39.909805° -83.163677° (RM 7.5) with quadrat sampling at
39.904932° -83.164385° (RM 7.6), Franklin County, Ohio. 6 June 2025. M.A. Hoggarth.

Site 84. Hellbranch Run (RM 8.6) above the O'Harra Road Bridge from 39.913803°
-83.170498° (RM 8.6) t0 39.919719° -83.173724° (RM 9.1) with quadrat sampling at
39.915245° -83.172815° (RM 8.8), Franklin County, Ohio. 6 June 2025. M.A. Hoggarth.

Site 85. Hellbranch Run (RM 9.6) above the Hall Road Bridge from 39.928724°
-83.180746° (RM 10.1) to 39.935412° -83.179947° (RM 10/6) with quadrat sampling at
39.929683° -83.180611° (RM 10.2), Franklin County, Ohio. 4 August 2025. M. A.
Hoggarth.

Site # - Refer to site numbers in the larger Big Darby Creek watershed project.

Location of the 200 meter sample area showing the center point of quadrat sampling are
shown in the Google Earth images in Appendix 3.

Note that the information presented in Appendix 1 (comparative mussel data) refer only to those
reaches of Hellbranch Run from sites 77 — 85 above. Other data on the occurrence of mussels in
this stream (OSUM records and OEPA data) are included for an assessment of species loss and
retention (compare tables 2 and 3 in the results section) but not in the overall assessment of the
current status of the mussels of Hellbranch Run. That assessment is based entirely on the historic



status of mussels at the sites listed in Table 1 compared to the current status of mussels at these
same locations. Appendix 4 is a photolog that shows the stream and identifies some of the major
issues facing Hellbranch Run, which also affect the mussels in this stream.

Results

Thirteen species of mussels have been reported from Hellbranch Run (Table 2). Of these,
arguably, the most significant is Uniomerous tetralasmus (Pondhorn) as its population in the
watershed was limited to Hellbranch Run (Watters, 1996) and its loss from the stream was a real
loss to the entire system. This, mostly western species, is restricted to high quality, low gradient
streams associated with prairie remnants in Ohio. It, and the headwaters species, attest to its
original mussel species diversity. The headwaters species listed in Table 2 include Anodontoides
ferussacianus (Cylindrical Papershell), and Alasmidonta viridis (Slippershell), while species
found more generally in both headwaters and larger streams include Utterbackia imbecillis
(Fragile Papershell), Pygranodon grandis (Common Floater), Strophitus undulatus (Creeper),

Toxolasma parvum (Lilliput), and Lampsilis siliquoidea (Fat Mucket). The other species listed in

Table 2 are more generally found in larger streams, or the larger portions of smaller streams.
These species were lost prior to the 1960s (Lasmigona costata, Flutedshell) [continued on pg. 7]

Table 2. Historic chronology of the mussels of Hellbranch Run from OSUM, 1957, 1958, 1960,
1961, 1963, 1982, 1988, Watters, 1986, 1990, 1996, & OEPA 1993, 1997, 2001, 2002.

Species 1957 1958 1960 1961 1963 1982 1986 1988 1990 1993 1996 1997 2001 2002
1. U. imbecillis live live dead dead

2. P grandis dead live live live dead live live dead live

3. A. ferussacianus dead dead live live weat live weat live

4. S. undulatus live dead live dead dead live dead weat
5. A. viridis dead weat weat weat

6. L. costata dead

7. F flava weat
8. U. tetralasmus  weat live weat

9. T parvum dead live

10. C. iris weat
11. L. siliquoidea live dead live dead dead weat

12. L. cardium weat

13. L. fasciola dead live live

live & dead = extant; weat = extirpated; blank = not recorded for that date

The status of OEPA shells were not possible to ascertain given the information available and so all
were listed as weathered dead rather than freshly dead above. None of these shells were examined to

make this assessment.



or may have been part of the mussel fauna of the lower portion of the stream, which was
decimated prior to 1986. These species include Fusconais flava (Wabash Pigtoe), Cambarunio
iris (Rainbow), and Lampsilis cardium (Plain Pocketbook). The only exception appears to be L.
fasciola (Wavy-rayed Pocketbook), which held-on as late as 1995 (Watters, 1996).

Table 3 is a summary of the site-specific information found in Appendix 1. It demonstrates an
unfortunate loss of mussels from first documentation of a stream’s fauna to the present. Watters
(1986) found good numbers of six (6) species of mussels from above the Beatty Road Bridge (RM
3.8) to the O’Hara Road Bridge (RM 8.6). Pyganodon grandis (Common Floater) and A.
ferussacianus (Cylindrical Papershell) dominated the fauna. These two species, along with U.
imbecillis (Fragile Papershell), S. undulatus (Creeper), and L. siliquoidea (Fat Mucket) are among
the most abundant, and least sensitive, species of mussels found in the state. Alasmidonta viridis
(Slippershell) appears to have been lost from the stream prior to 1986. Watters (1986) reported
finding 93 living or recently dead specimens of six (6) species. Included in this total were six (6)
individuals of U. tetralasmus (Pondhorn). By 1990, the number of extant species remained at six (6)
but numbers of living and freshly dead were reduced to 53, even though the number of sites sampled
had increased from five (5) in 1986 to eight (8) in 1990. Uniomerous tetralasmus had become
extirpated by 1990 and 7. parvum (Lilliput) was added. The number of extant populations of mussels
continued to decrease after 1996, with the discovery of one freshly dead specimen of A.
ferussacianus (Cylindrical Papershell) at the Johnson Road site (EnviroScience, 2015), and the
continued decline to zero (0) in the current survey.

Table 3. Recent mussel community structure of Hellbranch Run.

Species Watters, 86  Watters, 90  Watters 96 >96 Hoggarth, 25
L DW L DW L DW L DW L DW

1. U. imbecillis 011 O 0 4 0 01 0 0 0 O 0 0 O
2. P grandis 14 36 0 621 2 6 9 0 0 0 O 0 0 1
3. A. ferussacianus 515 0 6 17 0 I 6 1 0 1 0 0 0 2
4. S. undulatus 0 4 0 0 2 4 0 0 O 0 0 O 0 0 1
5. A. viridis 0 0 O 0 0 1 0 0 O 0 0 O 0 0 O
6. U. tetralasmus I 50 0 0 1 0 0 O 0 0 O 0 0 0
7. T parvum 0 0 O I 1 0 0 0 O 0 0 O 0 0 1
8. L. siliquoidea 0 2 0 1 4 3 0 4 2 0 0 O 0 0 7
9. L. cardium 0 0 O 0 0 2 0 0 O 0 0 O 0 0 O

Total 2073 0 14 39 13 720 3 0 1 0 0 012

Total species 6 9 4 1 5

Extant species 6 6 4 0

Note: Dead specimens of F. flava and C. iris were collected by OEPA downstream of Timberlake
WWTP in 2002 (not included in totals above) (see Table 2).



Other data that shed light on the complete absence of mussels in Hellbranch Run today are
included in Appendix 1 (Site-specific data), and Appendix 2 (QHEI forms and Field Data sheets).
Watters (1986, 1990, and 1996) did not collect data, or comment on, introduced species of
mollusks other than noting that dreissenid mollusks (Dreissena polymorpha and bugensis, Zebra
and Quagga Mussels) had not moved into the run. Furthermore, other collectors, other than
OEPA (2018), did not identify the presence of any mollusks other than mussels in the reach.
However, native fingernail clams (Sphaeriidae) (OEPA 2018) and one species of river snail
(Elimia livescens, Liver Elimia) remain in Hellbranch Run. In addition to these native species,
one introduced species of Viviparid snail (Bellamya [=Cipangopaludina] chinensis maleatus,
Chinese Mystery Snail), and one species of introduced bivalve mollusk, Corbicula fluminea,
(Asiatic Clam) occur in Hellbranch Run today (Appendix 1 and Appendix 2). These data suggest
that although large-bodied mussels have been eliminated from Hellbranch Run, smaller-bodied
mollusks (native fingernail clams and snails) were retained, and larger-bodied snails and
bivalves, were subsequently added to the mollusk fauna of the stream.

Discussion
Status of the Mussels of Hellbranch Run

The mussel fauna of Hellbranch Run has been reduced dramatically since 1986, if not eliminated
entirely. Watters (1986) noted the complete lack of any evidence that mussels ever occurred in
the lower portion of the stream. He was unable to find any shells in any condition in the deep
muck of this effluent-dominated reach. In addition, the data show that 4. viridis (Slippershell)
was lost between 1958 and 1961 and L. costata (Flutedshell) was lost sometime after 1958. More
recently, Watters (1990, 1996) showed a steady decline in species diversity and numbers of
individuals, while both recent surveys of the mussels of Hellbranch Run (OEPA, 2018) found
that mussels were very few and far between. During the current survey, no living or freshly dead
mussels (either of which would have indicated an extant population of that species in a reach)
were found.

Causes for these declines in a fauna can be hard to determine, especially those before 1986 when
four (4) of the 13 species known from the stream were lost. These four species are A. viridis
(Slippershell), L. costata (Flutedshell), F. flava (Wabash Pigtoe) and L. cardium (Plain
Pocketbook). The last three of these species are larger stream species and may have been lost due
to uncontrolled wastewater deposit into the lower portion of the stream. The other (4. viridis,
Slippershell) was probably a victim of agricultural runoff in the stream before its corridor
became more developed. Excessive siltation leads to embedded substrate, which can interfere
with habitat availability for small mussels and cause both reproductive and feeding problems for
mussels. Appendix 2 (QHEI forms and Field Data sheets) documents that the most headwaters
site sampled on Hellbranch Run during the current survey (Site # 85) still suffers from excessive
siltation and deeply embedded substrate. In addition, Appendix (Photolog) and especially
Photographs 11, 17, 24 & 26 show heavy silt covering the substrate. Early losses of species of
mussels undoubtedly were the result of sedimentation and pollution.

Ohio EPA (2018) noted that the majority of the wastewater impacts on Hellbranch Run were
fixed, or in the process of being fixed. The authors of that report, however, identify the fact that



other problems associated with urbanization are now affecting Hellbranch Run, and,
undoubtedly, the mussels in this stream. They identify flashiness of the stream caused by the
quick release of water from impervious surfaces and increased intensity of rainfall events as the
primary cause of erosion of the streambanks and transport of sediments downstream. Appendix 4
(Photolog, especially Photographs 15, 16, 21 & 22) show the effect of excessive high stream
flows on the banks of the run. In addition, OEPA (2018) identify nutrient loading from runoff
from urban development along the run as an issue moving forward. Increased nutrients can cause
algal growth in the water, which can help embed substrates and cause Oxygen depletion if the
algae become too dense (See Appendix 4, Photolog, especially Photographs 2, 3, 34 & 35).
Nutrient loading, whether from agricultural sources or urban sources, has essentially the same
effects. Nutrient loading from agricultural sources undoubtedly caused Oxygen concentration
problems that eliminated the larger mollusks (mussels) during the first wave of the loss of
species, but allowed the other smaller species to continue to be present (E. /ivescens, Liver
Elimia, and Sphaeriidae, Fingernail Clams). It is possible, and even probable, that C. fluminea
(Asiatic Clam) and B. c¢. maleatus (Chinese Mystery Snail) were introduced after agricultural
nutrient loading was eliminated as both rely on gills for respiration (like mussels) and both are
larger than the native species of mollusks that have remained in the stream. The fact that B. c.
maleatus (Chinese Mystery Snail) were only found at the Alkire Road site (Appendix 2, QHEI
forms and Field Notes, Page XX) suggests larval snails (veliger) were introduced when water
supporting bait fish was dumped into the run. Corbicula fluminea (Asiatic Clam) were probably
introduced once the stream had recovered from the effects of agricultural nutrient loading as
well. It should be noted that QHEI scores (Appendix 1 and Appendix 2), other than the top two
sites (Sites 84 & 85) ranged in the 62-69 with most sites fairing very well on substrate type (also
see Appendix 4, Photolog, Photographs 14 & 33) and lost out mostly with the absence of
instream cover and channel morphology, both disproportionally effected by excessive erosion
and modified flow regimes. Still scores in the mid-60s are sufficient to suggest that habitat is
sufficient to support mussels. The fact that C. fluminea (Asiatic Clam) are abundant throughout
most of the stream further indicates that the quality of habitat is not the primary cause of the
absence of mussels.

The fact that C. fluminea (Asiatic Clam) and B. c. maleatus (Chinese Mystery Snail) occur today
in Hellbranch Run suggests that mussels could live in the stream as well. Three problems must
be overcome for this to happen:

1) access,

2) competition for space and food with C. fluminea (Asiatic Clam), and

3) water and sediment quality within the downstream reaches of the run.

It is not entirely clear why mussels have not returned to the lower portion of the run. It is
probable that modifications to the stream channel, flow regime, and substrate have made the
lower reaches of the stream unsuitable for bivalve mollusks. Very few C. fluminea (Asiatic
Clam) were found at the two lowermost sites on Hellbranch Run, while beginning with the third
site upstream, population densities of C. fluminea increased from 20 clams/meter? at Site 79 to a
peak of 284 clams/meter at Site # 81 (Appendix 1). In fact, it is probably a combination of
factors from sediment quality/chemistry (whatever caused the initial elimination of mussels from
this reach prior to 1986), to lack of flow and extreme low water conditions (OEPA ,2018). Access
may be an issue here, but there is good fish community development in the lower portion of



Hellbranch Run and although a source for mussels may not exist within proximity downstream,
due to the impacts of Hellbranch Run on Big Darby Creek, there are still mussels upstream of the
mouth of Hellbranch Run that could be transported into the creek.

The bigger issue in the upper reaches, however, does appear to be access, and to a lesser extent,
competition with C. fluminea (Asiatic Clam). As Hellbranch Run enters Big Darby Creek in its
downstream section, there is no good access to headwaters species of mussels within a
reasonable distance within the Darby Creek watershed. If a glochidium of A. viridis
(Slippershell) were to make it to one of the former higher diversity sites, it would be in direct
competition with anywhere between 68 to 120 or more C. fluminea (Asiatic Clam)/meter?.

Impacts of Hellbranch Run on the Mussel Fauna of Big Darby Creek

Watters (1996) was the first to document the decline in species richness and abundance of
individual mussels in Big Darby Creek downstream of the mouth of Hellbranh Run. He had one
site at the mouth (his site # 48, RM 26.2-26.5), one site above the Ohio Route 62 Bridge (his site
# 46, RM 25.4-25.7), and another site above the Ohio Route 762 Bridge (his site # 47, RM 23.7-
24.1). In 1986 he documented 16 extant species of mussels at his site # 48 (mouth of Hellbranch
Run), 20 extant species at the next site downstream (his site # 46), and 13 extant species at his
site # 47 (at route 762 bridge). By 1990, the number of extant species at these three sites had
decreased to 2, 3, and 8, respectively, and though he did not sample the site at the mouth of
Hellbranch Run or the next site downstream (his site # 46) in 1996, he did add one extant species
to his list for site # 47. In addition, Hoggarth (2009) was unable to find living or freshly dead
mussels downstream of the confluence of Hellbranch Run and Big Darby Creek, and OEPA
(2018) went from 5 extant species in this reach (from RM 26.2 to 23.7) in 2001/2 to none in
2014. Clearly, water coming from Hellbranch Run impacts the mussel resources of Big Darby
Creek. And as Watters (1990) points out, these impacts are occurring at a particularly significant
place on the creek where rare upstream species, such as Theliderma cylindrica (Rabbitsfoot) and
Pleurobema clava (Clubshell), meet their downstream limit and downstream species, such as
Epioblasma rangiana (Northern Riffleshell) and Obovaria subrotunda (Round Hickorynut) meet
their upstream limit of distribution. There are a suite of potential causes for these effects, but
certainly among them are the same issues that are causing impairment in Hellbranch Run:
sediment transport from Hellbranch Run that covers substrates, embeds buried mussels and clogs
their gills, nutrification that causes excessive algal growth ultimately leading to reduced Oxygen
concentrations in the water, and modification of the flow regime, which increases the severity of
flood events (increasing erosion, and sediment transport) and alternates extreme high flows with
extreme low flows. These low flows accentuate the problems with Oxygen availability.

Summary and Conclusions

Our understanding of the mussels of Hellbranch Run began after the stream had already suffered
significant loss of species. Even as early as 1957 and 1958 (Stansbery’s first collecting trips into
the stream) the lower portion of the creek had already suffered loss and the headwaters species,
especially A. viridis (Slippershell), was in decline. Big Darby Creek at that time would have been
a source of distribution back into Hellbranch Run for common species as well as the mid-sized
stream species that once occupied Hellbranch Run, but as Watters discovered in 1986, pollution
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in the lower portion of the stream blocked recolonization and no doubt had a negative affect on
mussel transport upstream by interfering with fish migration through this toxic reach. That
problem has been solved (although it is still unclear why mussels and even introduced species
such as C. fluminea (Asiatic Clam) have not reinhabited these areas) while new problems have
arisen. Agricultural development was mostly replaced by urban development, both of which can
increase the intensity of high flows and the prolonged impacts of low flows. Climate change has
exacerbated alternating extreme precipitation events with extreme drought as the last two years
in Central Ohio have demonstrated. The extreme precipitation events lead to greater erosion
(evident in much of Hellbranch Run), increased sediment transport, and substrate embeddedness.
Low flow can cause pooling of water, which if long enough, can lead to Oxygen depletion,
beaching of mussels in a reach, and increased predation if mussels occur in a reach.

It is apparent from the historical data as well as the data provided herein that our actions within
Hellbranch Run have not been protective of the mussel communities there. Our assault on these
animals in this stream has a long history as has our actions to reverse these impacts. Our actions,
however, have failed to protect the mussel communities of Hellbranch Run.

Hellbranch Run connects to Big Darby Creek at a biologically significant location. The original
presence of U. tetralasmus (Pondhorn) suggests that this tributary was a significant source of
high quality water into its receiving stream. Beginning even before 1986, pollution in the lower
portion of the run had not impacted water quality in Big Darby Creek, while just three years later
and then beyond, it had made a significant impact on water quality and the mussels in Big Darby
Creek. That impact has not been reduced and might even be greater today than it was before as a
reduction of mussel species from 20 (Watters, 1990) to 5 (OEPA, 2001/2) to none (OEPA, 2013)
occurred downstream of the mouth of Hellbranch Run. Both Hellbranch Run and Big Darby
Creek at, and downstream of the mouth of Hellbranch Run, meet their Designated Uses, however
it obvious that these uses are not protective of the mussels in Hellbranch Run or downstream of
its confluence with Big Darby Creek.
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Site 77. Hellbranch Run (RM 0.2) above confluence with Big Darby Creek from 39.822290° -83.169048° (RM 0.0) to 39.824868° -83.160295° (RM 0.5) with quadrat sampling at 39.823467° -83.165589° (RM 0.2), Franklin
County, Ohio. 18 July 2025. M.A. Hoggarth.

Data: Turbidity: 25 NTU pH: 8.82 Stream gage: 4.44 feet, 10.3 cfs, Hellbranch Run near Harrisburg OH (03230450)
Water temperature: 22.5°C Access: Bridge Oxygen Concentration: 7.39 mg/L (89% Saturation) QHEL 67
Mussel data Previous Surveys Current Survey
Watters 86 Watters 90 Watters 96 Other >96* Hoggarth 25
Species L D w T L D w T L D w T L D w T L D w
No mussels observed 0 0 0
Total 0 0 0

Total Species

Extant Species

2025 Quadrat Data — 0 mussels/2.5m” or 0.0 mussels/ m” and 5 C. fluminea /2.5m’or 2.0/ n?’.
*>96 none — not a Watters site or previously collected.

coc oo+

Site 78. Hellbranch Run (RM 1.1) above and below Lambert Road Bridge from 39.8257430 -83.1588090 (RM 0.6) to 39.832749° -83.160321° (RM 1.1) with quadrat sampling at 39.827842° -83.159507° (RM 0.8), Franklin
County, Ohio. 18 July 2025. M.A. Hoggarth.

Data: Turbidity: 25 NTU pH: 8.82 Stream gage: 4.44 feet, 10.3 cfs, Hellbranch Run near Harrisburg OH (03230450)
Water temperature: 22.5°C Access: Bridge Oxygen Concentration: 7.39 mg/L (89% Saturation) QHEL 68
Mussel data Previous Surveys Current Survey
Watters 86 Watters 90 Watters 96 Other >96* Hoggarth 25
Species L D \\ T L D w T L D w T L D W T L D W T
1 A. ferussacianus 0 0 1 1 0 0 0 0
2 S. undulatus 0 0 1 1 0 0 0 0
3 L. siliquoidea 0 0 1 1 0 0 0 0
4 L. cardium 0 0 1 1 0 0 0 0
Total 0 0 4 4 0 0 0 0
Total Species 4 0
Extant Species 0 0
2025 Quadrat Data — 0 mussels/2.5m” or 0.0 mussels/ m” and 5 C. fluminea /2.5m’or 2.0/ o'’
*>96 none — Watters site in 1990 only.
Site 79. Hellbranch Run (RM 2.7) above the State Route 665 Bridge from 39.8478800 -83.1570900 (RM 2.7) to 39.853469° -83.158100° (RM 3.2) with quadrat sampling at 39.849105° -83.156178° (RM 2.8), Franklin
County, Ohio. 6 June 2025. M.A. Hoggarth.
Data: Turbidity: 4.2 NTU pH: not taken Stream gage: 4.49 feet, 12.6 cfs, Hellbranch Run near Harrisburg OH (03230450)
Water temperature: not taken Access: Bridge Oxygen Concentration: not taken QHEL: 65
Mussel data Previous Surveys Current Survey
Watters 86 Watters 90 Watters 96 Other >96* Hoggarth 25
Species L D w T L D A T L D w T L D w T L D w T
1 P. granids 0 0 1 1 0 0 0 0
2 A. ferussacianus 5 6 0 11 0 0 0 0
3 S. undulatus 0 0 1 1 0 0 0 0
4 A viridis 0 0 1 1 0 0 0 0
5 L. siliquoidea 0 0 1 1 0 0 0 0
6 L. cardium 0 0 1 1 0 0 0 0
Total 0 0 4 17 0 0 0 0
Total Species 6 0
Extant Species 1 0

2025 Quadrat Data — 0 mussels/2.5m” or 0.0 mussels/ m” and 50 C. fluminea /2.5m’or 20/ o’
*>96 none — Watters site in 1990 only.



Site 80. Hellbranch Run (RM 3.7) above the Beatty Bridge from 39.8608140 -83.1565850 (RM 3.7) to 39.866177° -83.154653° (RM 4.2) with quadrat sampling at 39.861432° -83.157310° (RM 3.8), Franklin

County, Ohio. 4 June 2025. M.A. Hoggarth.

Data: Turbidity: 3.8 NTU
Water temperature: not taken
Mussel data
Watters 86
Species L D
1 P. granids 1 2
2 A. ferussacianus 4 5
3 S. undulatus 0 0
4 L. siliquoidea 0 1
Total 5 8

Total Species
Extant Species

2025 Quadrat Data — 0 mussels/2.5m” or 0.0 mussels/ m” and 400 C. fluminea /2.5m’or 160/

*>96 none.

coococo =

pH: not taken
Access: Bridge

Watters 90
D

c o oo or

NN = N =

cocoococo =

Stream gage: 4.29 feet, 10.3 cfs, Hellbranch Run near Harrisburg OH (03230450)
QHEL 62

Oxygen Concentration: not taken
Previous Surveys

Watters 96

T L D

1 0 2

2 0 1

1 0 0

2 0 2

6 0 5

4

4
.

cocoococo=

W W NS~ N

Other >96*
D

w

oo oo or

Current Survey
Hoggarth 25
D

(=R R ==}

W o —o=

SN WO — O

Site 81. Hellbranch Run (RM 5.1) below the Grove City - Kropp Road Bridge from 39.8701540 -83.1560430 (RM 4.8) to 39.875402° -83.153765° (RM 5.2) with quadrat sampling at 39.873482° -83.154716° (RM 4.9), Franklin

County, Ohio. 4 June 2025. M.A. Hoggarth.

Data: Turbidity: 5.6 NTU
Water temperature: not taken
Mussel data
Watters 86
Species L D

P. granids

A. ferussacianus
S. undulatus

T. parvum

L. siliquoidea
Total

Total Species
Extant Species

L S R S

2025 Quadrat Data — 0 mussels/2.5m” or 0.0 mussels/ m” and 710 C. Sfluminea /2.5m’or 284/
*>96 none, and not sampled by Watters in 1986.

pH: not taken
Access: Bridge

Watters 90
L D
0 0
0 2
0 0
1 0
0 0
1 2

N o~ o —=

Stream gage: 4.29 feet, 10.3 cfs, Hellbranch Run near Harrisburg OH (03230450)
QHEL 69

Oxygen Concentration: not taken
Previous Surveys
Watters 96
D

oo oo ocorr
-0 O o = O

T
1
2

1

1
0
5
4
2
mz.

——ococoo ¥

—NN oo~ o

Other >96*
D

w

coocoococorr

Current Survey
Hoggarth 25
D

(=R N = =)

——ocoocoo =

O = =0 o0 oH

Site 82. Hellbranch Run (RM 6.6) above and below the Johnson Road Bridge from 39.8901550 -83.1599450 (RM 5.8) to 39.895980° -83.160566° (RM 6.3) with quadrat sampling at 39.893005° -83.160710° (RM 6.6), Franklin

County, Ohio. 4 June 2025. M.A. Hoggarth.

Data: Turbidity: 4.5 NTU
Water temperature: not taken
Mussel data
Watters 86

Species L D w
1 U. imbecillis 0 2 0
2 P. granids 3 7 0
3 A. ferussacianus 1 7 0
4 S. undulatus 0 2 0
5 U. tetralasmus 0 1 0
6 L. siliquoidea 0 1 0

Total 4 20 0

Total Species
Extant Species

2025 Quadrat Data — 0 mussels/2.5m” or 0.0 mussels/ m” and 300 C. Sfluminea /2.5m’or 120/

*>96 OEPA (1993, RM 6.6).

pH: not taken
Access: Bridge

Watters 90
D

coocoococoocor
0o oo wN o

——ococococo=

Stream gage: 4.29 feet, 10.3 cfs, Hellbranch Run near Harrisburg OH (03230450)

Oxygen Concentration: not taken
Previous Surveys

Watters 96

T L D
0 0 0
2 1 1
3 1 2
0 0 0
0 0 0
1 0 1
5 2 4
3

2
.

coococococo =

W W~ OO WO+

oo oo oo or

QHEL 62
Other >96*
D w
0 0
0 0
1 0
0 0
0 0
0 0
1 0

—_—_——0 O O = O O

cocoococoococor

Current Survey
Hoggarth 25
D

SO OO o OO

——ocoocococo=

SO = = =000 O0COoOH



Site 83. Hellbranch Run (RM 7.5) above the Beatty Road Bridge from 39.9031810 -83.1651030 (RM 8.0) to 39.909805° -83.163677° (RM 7.5) with quadrat sampling at 39.904932° -83.164385° (RM 7.6), Franklin
County, Ohio. 6 June 2025. M.A. Hoggarth.
Data: Turbidity: 4.2 NTU

Water temperature: not taken

Mussel data

Species

U. imbecillis

P. granids

A. ferussacianus
S. undulatus

T. parvum

L. siliquoidea
Total

Total Species
Extant Species

AN BN =

N O O oo NOo T

Watters 86
D

S OO = 0~

o

coocoococoo =

—_

w5 oo o —

3

pH: not taken
Access: Bridge

Watters 90
L D
0 2
1 3
1 2
0 1
0 0
1 1
3 9

cocoocoocococo=

Stream gage: 4.49 feet, 12.6 cfs, Hellbranch Run near Harrisburg OH (03230450)

Oxygen Concentration: not taken

SR e N

w v g

2025 Quadrat Data — 0 mussels/2.5m” or 0.0 mussels/ m” and 200 C. fluminea /2.5m’or 80/ m’.

*>96 none.

Previous Surveys

N O O oo NOo T

Watters 96
D

0N —_ 0o O N = O

cCocoococococo =

W W= 0o wWoH

QHEL 65

Other >96*
D

W

oo oocoocor-

Current Survey

Hoggarth 25
D W
0 0
0 0
0 0
0 1
0 1
0 3
0 5

Site 84. Hellbranch Run (RM 8.6) above the O'Harra Road Bridge from 39.9138030 -83.1704980 (RM 8.6) to 39.919719° -83.173724° (RM 9.1) with quadrat sampling at 39.915245° -83.172815° (RM 8.8), Franklin
County, Ohio. 6 June 2025. M.A. Hoggarth.
Data: Turbidity: 6.5 NTU

Water temperature: not taken

Mussel data

Species

U. imbecillis
P. granids

A. ferussacianus
S. undulatus
U. tetralasmus
T. parvum

L. siliquoidea
Total

Total Species
Extant Species

N N R W N =

O OO =00 o

Watters 86
D

wn *

(= L B )

S
—_

coococoocococo=

pH: not taken
Access: Bridge

Watters 90

wn o oo oo wor

Moo~ —~0ooo%=

Stream gage: 4.49 feet, 12.6 cfs, Hellbranch Run near Harrisburg OH (03230450)

Oxygen Concentration: not taken

—_—_— — A

N
~N o

5

2025 Quadrat Data — 0 mussels/2.5m” or 0.0 mussels/ m” and 170 Cﬂuminea/2.5mzor 68/ m’.

*>96 none.

Previous Surveys

w o oo oo wor

Watters 96

o

O OO OO W

N—o oo —~0oo=

N A O~ 00O~ —

QHEI 56

Other >96*
D

w

c o oo ocoo oo™

Current Survey

Hoggarth 25
D w
0 0
0 1
0 1
0 0
0 0
0 0
0 0
0 2

Site 85. Hellbranch Run (RM 9.6) above the Hall Road Bridge from 39.9287240 -83.1807460 (RM 10.1) to 39.935412° -83.179947° (RM 10/6) with quadrat sampling at 39.929683° -83.180611° (RM 10.2), Franklin
County, Ohio. 4 August 2025. M.A. Hoggarth.
Data: Turbidity: 12.INTU

Water temperature: 19.3°C

Mussel data

Species

1 P. granids
Total
Total Species
Extant Species

Watters 86
D
4
4

N

1

pH: 8.99
Access: Bridge

Watters 90
L D
0 2
0 2

Stream gage: 4.27 feet, 4.1 cfs, Hellbranch Run near Harrisburg OH (03230450)
Oxygen Concentration: 7.67 mg/L (88% Saturation)

—_ = NN -

2025 Quadrat Data — 0 mussels/2.5m” or 0.0 mussels/ m” and 30 C. fluminea /2.5m0r 12/ .

*>96 none.

Previous Surveys
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Appendix 2: QHEI forms

m Qualitative Habitat Evaluation Index
and Use Assessment Field Sheet

wch Rin gytme of et #0290 A __Q Rooteny) 12] RS
Scorers Full Name & Aflzion.

Stream & Location: : /

et MU R 15408 e &l
1] SUBSTRATE! Check OM ¥'Two substrate TYPE BOXES:
estimate % or note every type present Check ONE (Or 2 & average)
BEST TYPES POOL RIFFLE OTHER TYPES POOL RIFFLE ORIGIN QUALITY

O] BLDR/SLABS [10] [0 C]HARDPAN 4] ] LIMESTONE [1] CIHEAVY [-2]

1] BOULDER 9] [ CI DETRITUS {3} =TS 11 sitt IMODERATE [4] Substrate
COBBLE [8] [7” 75 O0Omuck 21 CIWETLANDS [0] NORMAL [0] =
GRAVEL [7] b 70 asuTlR) 2O _ ¥ [IHARDEANfOL - o CIEREEM) .

DIET saND (6] 2z Zo [OARTIFICIAL[]__ ____ [JSANDSTONE [0} ép% LTEXTENSIVE 3] I

1] BEDROCK [5] (Score natural substrates; ignare L] RIP/RAP [0] & 'S E,UODERATE 18] A}aximum

NUMBER OF BEST TYPES: DE4 or more [2] Sludge from point-sources) BLACUS!‘UR!NE [0} asl:l NORMAL [0] 20

3orless SHALE [-1] NONE [1]

Capet - 1 COAL FINES [2]

Indicate presence 0 to 3: 0- nt; 1-Very small amounts or if more common of marginal
4 WSTREAMCOVERQUMM 2‘3Moderate amounlg,b:l?t rtfot of t:%ghest quality or in smn;" amounts of highergt AMOUNT

Check ONE (Or 2 & average)

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large
ga ?s. [J EXTENSIVE >75% [11]

diameter log that is stable, well developed rootwyn deep / fast water, or deep, well-defined, functional poo

7UNDERCUT BANKS [1] POOLS > 70cm [2] .. OXBOWS, BACKWATERS [1] EMODEME 25-75% [7]
OVERHANGING VEGETATION [1] ROOTWADS [1] AQUATIC MACROPHYTES [1] [[] SPARSE 5-<25% [3]
V SHALLOWS (IN SLOW WATER) iy} BOULDERS [1] LOGS OR WOODY DEBRIS [1] [] NEARLY ABSENT <5% [1]

ROOTMATS [1] ol
Commernts Maximuzlz

3] CHANNEL MORPHOL OF Y Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
I HIGH [4] L[] EXCELLENT[7] [J NONE[6] [0 HIGH [3]
] MODERATE [3] GOOD [5] RECOVERED [4] MODERATE [2]
E'Low 2] O FAR [3 [J RECOVERING [3] O Lowfi]
[J NONE 1} [0 POOR [1] [0 RECENT OR NO RECOVERY [1]
Comments

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £ACH BA/K(Or 2 per bank & average)

River right looking downstream . r RIPARIAN WIDTH FLOOD PLAIN QUALITY
b EI EROSION [J 1 WIDE > 50m [4] I]_'I FOREST, SWAMP [3] E CONSERVATION TILLAGE 1]
NONE / LITTLE [3] ] MODERATE 10-50m [3] [X'SHRUB OR OLD FIELD 2] 1 [ URBAN OR INDUSTRIAL [0]
[ MODERATE [2] 1 I NARROW 5-10m [2] oo PARK, NEW FIELD [1] 1 [ MINING / cONSTRUCTION [0]
[0 [ HEAVY / SEVERE [1] [] [] VERY NARROW < 5m 111 O CI FENCED PASTURE [1] Indicate predominant land use(s)
[ [ NONE [o0] 01 03 OPEN PASTURE, ROWCROP [0]  past 100m riparian. Rpparianfl 4
Comments Maxlmu;z 7\

51 POOL / GLIDE AND RIFFLE / RUN OUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Chegk ONE (ONLY?) Check ONE (Or 2 & average) Check ALL lt%gsapply Frimary Coniact
m{ 1m [6] IEIB,EOOLWIDTH >RIFFLEWIDTH[2] L[] TORRENTIAL [-1] [T sLow [1] Secondary Comtact
1 6.7-<1m [4] POOL WIDTH=RIFFLEWIDTH[1] []VERYFAST[1] LJINTERSTITIAL [-1] circle one and comment on back)
[ 0.4<0.7m [2] [J POOL WIDTH <RIFFLEWIDTH [0] [J FAST M1 LI INTERMITTENT [2] ——
[ 0.2<0.4m [1} O moperATE 1] [ EDDIES [1]
O <0.2m [o] Indicate for reach - pools and riffles.
Comments
Indicate for functional riffles; Best areas must be large enough to support a population -
of riffie-obligate species: Check ONE (Or 2 & average). LCINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
m] AREAS >10cm 2] [ MUM > 50cm [2] [] STABLE (e.g., Cobble, Boulder) [2] CINeNE[2]
BEST AREAS 5-10cm [1] MUM < 50cm [1] ['MOD. STABLE (e.g., Large Gravel) [1] OW [1]
I BEST AREAS < 5cm [] UNSTABLE {e.g., Fine Gravel, Sand) [0] CIMODERATE[0] A~/772/4
[metric=0] CIEXTENSIVE 1], F7f 7’
Comments Ma"”""’g N
6] GRADIENT i) L1VERY LOW- owizg %POOL: %GLIDE: Graden, ,
DRAINAGE AREA MO 6~ i
Bh ( mi2) [ HIGH - VERY HIGH [10-6] %RUN: %RIFFLE: Ma"""“,'g \ ,i
———
EPA 4520 06/16/06
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Comment RE: Reach consistency/ls reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling observations, Concerns, Access directions, etc.

Al SAMPLED REFACH
Check ALL that apply
METHOD STAGE:
D BOAT 1st -sample pass- 2nd
[] WADE [J HIGH O
0 L. LINE Oup 0
[] OTHER [JNORMAL[]
Oww 0O
m_m;zom Oory 0
0.5 Km
O 92Km CLARITY BIALSTHETICS L) MANTENANCE Circle some & COMMENT L] SSUES FJ MEASUREMENTS
O 045 Km 5 gansle pase- %4 CINUISANCE ALGAE PUBLIC / PRIVATE / BOTH / NA WWTP / CSO/ NPDES / INDUSTRY % width
O 042 Km DAmmMoa ] [JINVASIVE MACROPHYTES ~ACTIVE/ HISTORIC / BOTH /NA HARDENED / URBAN / DIRT&GRIME =
O oTHER [ M“ S [ DExcEss TURBIDITY YOUNG-SUCCESSION-OLD CONTAMINATED / LANDFILL 5 i
g4 :.“ o ere [J LIDISCOLORATION SPRAY / SNAG / REMOVED BMPs-CONSTRUCTION-SEDIMENT  2X- depth
Do T cm o CIFoAm/scum MODIFIED / DIPPED OUT / NA LOGGING / IRRIGATION / COOLING X Pankfull width
meters SECCHIDEPTHL! [ o)L sHEEN LEVEED / ONE SIDED BANK/ EROSION / SURFACE ~ Pankfull X depth
CANOPY s em [1TRASH/LITTER RELOCATED / CUTOFFS FALSE BANK / MANURE / LAGOON  W/D ratio
[1>85%-OPEN  § [ NUISANGE ODOR MOVING-BEDLOAD-STABLE WASH H0 / TILE /H,0 TABLE  bankfull max. depth
[]55%-<85% 2 em LlSLUDGE DEPOSITS ARMOURED / SLUMPS ACID/ MINE / QUARRY | FLOW floodprone x2 width
O] 30%-<85% [] CSOs/SSOS/OUTFALLS e _u_wnnuow / SCOURED NATURAL / WETLAND / STAGNANT  entrench, ratio
O] 10%-<30% G RECREATION  ARea vepmh ED / DESICCATED PARK/GOLF /LAWN / HOME ~ , i,
L1 <10%- CLOSED Po0L: C1>100/2 ] >3 FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATA PAUCITY 20 /%€
Stream Lrawing:
b (L 762 |
b
Wi
/ Ak 1A : = LS 7 =
\\\ — :!%. ﬂv. ok "%
1/ &\ ~ e
/-y V) : W a E R
s e O00% I e * sty
AR ——— E 8.2 Dvude,
.v GF o — . -

" &ilw e
S%an..f &35«\« g
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] MODERATE [-1]
SS[ORMAL [0]

Qualitative Habitat Evaluation Index {18 )
m and Use Assessment Field Sheet  &/72/Score \&
Stream & Location: el bwwh  Bun Aot shreamn & Lowbat ¥ord 0 8 v __ |\ Date:pl) .fé’ 27
Scorers Full Name & AiFilaiorn.
RiverCode: -~ LU g e Laftong: . 18_.__ _ D
1] SUBSTRATE Check OM. ¥Two substrate TYPE BOXES;
estimate % or note every type present Check ONE (Or 2 & average)
BEST TYPES o0, mrre  OTHER TYPES poo, mirrLe ORIGIN QUALITY
g E :t?:.ésER 191 e E E DETR‘:G’; 'é;}] g"l::ns (&} gy EHE?JVEYR[;?E -1 Substrate
= e

(@A COBBLE [g] V. 7. @TEMUCK[2] 7~ 7 LCIWETLANDS[0] S Ezgmm. 10] —
[T GRAVEL [7] e @it 1L 2 [CIHARDPAN(O} CIFREE[]

SAND [6] LIEXTENSIVE [-2]

1 CJARTIFICIAL [0} _____ [ SANDSTONE [0] ép%
000 BEDROCK [5] (Score natural substrates; ignore ] RIPIRAP [0} o Ty
NUMBER OF BEST TYPES: [ 4 or more [2] sludge from point-sources) [J LACUSTURINE [0] &

Cl3orless [ SHALE [-1] I NONE [1]
Comments otiossila] Ll COAL FINES 2]
2] IS TREAM COVEFR Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal AMOUNT

; i quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large ~_ Check ONE (Or 2 & average)
diameter log that is stable, well developed rootwadin deep / fast water, or deep, well-defined, functional pools.  [[] EXTENSIVE >75% [11]

——< UNDERCUT BANKS [1] — 2 POOLS > 70cm [2] OXBOWS, BACKWATERS [1] [IMODERATE 25-75% [7]
—~ OVERHANGING VEGETATION [1] ROOTWADS [1] AQUATIC MACROPHYTES [1] [ SPARSE 5-<25% [3]
SHALLOWS {IN SLOW WATER) [1] BOULDERS [1] +LOGS OR WOODY DEBRIS [1] [] NEARLY ABSENT <5% [1]
ROOTMATS [1] S7ER = cover =
Commernis Maximum
20
N
3] CHANNEL MORFHOLOG Y Check ONE in each category (Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
[ HIGH [4) [0 EXCELLENT[7]1 [ NONE[6] [ HIGH [3]
[] MODERATE [3] GOOD [5] RECOVERED [4] MODERATE [2]
O row 2 [ FAIR [3] ] RECOVERING [3] [ Low 1
NONE [1] 1 POOR [1} [J RECENT OR NO RECOVERY [1]
Comments

4] BANK EROSION AND RIFARIAN ZONE Check ONE in each category for £4CH BANK (Or 2 per bank & average)
River right looking downstream r RIPARIAN WIDTH FLOOD PLAIN QUALITY

L
tl EROSION [ ] WIDE > 50m [4] mﬁ OREST, SWAMP [3] El CONSERVATION TILLAGE [1]
ga ONE / LITTLE [3] B}j IODERATE 10-50m [3] SHRUB OR OLD FIELD {2] [J CJ URBAN OR INDUSTRIAL [0]
MODERATE [2] NARROW 5-10m [2] O I RESIDENTIAL, PARK, NEW FIELD [1] [ [J MINING / CONSTRUCTION [0]
[ [ HEAVY / SEVERE [1] [] [] VERY NARROW < 5m [1] [J [J FENCED PASTURE [1] Indicate predominant fand use(s)
1 [J NONE [0] 1 [ OPEN PASTURE, ROWCROP [0]  past 100m riparian.  fjparianf|/
Corneris Maximum Y
10 '
51 POOL / GLIDE AND RIFFLE /RUN OUALITY =
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Chegk ONE (ONLY?) Check ONE (Or 2 & average) Check ALL Eg,t apply Frimary Conlact
> 1m [6] El'eom_wmﬂ >RIFFLEWIDTH[2] L[] TORRENTIAL [-1] BT SLOW [1]
[ 0.7-<1m [4} POOLWIDTH=RIFFLEWIDTH[1] [J VERYFAST[1] [J INTERSTITIAL [-1]
[]0.4<0.7m 2] [ POOL WIDTH <RIFFLEWIDTH [0] [ FAST [1] ] INTERMITTENT [-2]
[10.2<0.4m [1] O mopeRATE [1] [ EDDIES [1]
[ <0.2m [0] Indicate for reach - pools and riffles.
Commernts

Indicate for functional riffles; Best areas must be large enough to support a population

of riffle-obligate species: Check ONE (Or 2 & average). LCINO RIFFLE [metric=0}

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS

E’mm >10cm 2] [IMAXIMUM > 50cm [2] [] STABLE (e.g., Cobble, Boulder) [2] CINONE [2]
BESTAREAS 5-10cm[1] [ZMAXIMUM < 50cm [1] [ MOD. STABLE (e.g., Large Gravel) [1] Flow 1] :
I BEST AREAS < 5cm 1 UNSTABLE (e.g., Fine Gravel, Sand) [0] CIMODERATE [0] /777
[metric=0] CIEXTENSNVE [-1) 7

Commenis Maximum §.
6] G/?AU/';:’GVE (AREA fitfmi) E Ve ;«:\;\; 124] %POOL: %GLIDE: Gractend!

DRAIN = i

( mi2) [ HIGH - VERY HIGH [10-6] %RUN: %RIFFLE: Yy |
——

EPA 4520 06/16/06
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Comment RE: Reach consistency/ s reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling observations, Concerns, Access directions, etc.

A SAMPLED REACH
Check ALL that apply
METHOD STAGE
D BOAT 1st -sample pass- 2nd
] WADE OHieH [
ClLaNe © EBew 1
C] OTHER [JNORMAL[]
Low
pilncr B o
O 02km CLARITY BIAESTHETICS LY MAINTENANCE  Cirdle some & COMMENT LI ISSUES 7 MEASUREMENTS
[ 0.15 Km m__ ..mwé_, pars] um__ [J NUISANCE ALGAE PUBLIC / PRIVATE / BOTH / NA WWTP / CSO/NPDES / INDUSTRY g
O 042km 5500 " [ JINVASIVE MACROPHYTES ~ACTIVE/HISTORIC / BOTH/NA HARDENED /URBAN / DIRT&GRIME & 1 !
O OTHER [yo70em [ L EXCESS TURBIDITY YOUNG-SUCCESSION-OLD CONTAMINATED / LANDFILL ~ * JePth
Os70cmicrs [] T PISCOLORATION SPRAY / SNAG / REMOVED BMPs-CONSTRUCTION-SEDIMENT 2% depth
Dl secH pepyni] D FOAM/ SCUM MODIFIED / DIPPED OUT / NA LOGGING / IRRIGATION / COOLING X bankfull width
meters DEPTHL! [ o1 SHEEN LEVEED / ONE SIDED BANK / EROSION / SURFACE bankfull X depth
CANOPY 14 cm I TRASH/LITTER RELOCATED / CUTOFFS FALSE BANK / MANURE / LAGOON WD ratio
I>85%-0PEN  § [J NUISANCE ODOR MOVING-BEDLOAD-STABLE WASH Ha0 / TILE/ H,0 TABLE  bankfull max. depth
[155%-<85%  2nd_______cm Ll SLUDGE DEPOSITS ARMOURED / SLUMPS ACID / MINE / QUARRY | FLOW floodprone x2 width
[ 30%<55% [J CSOs/SSOS/OUTFALLS ISLANDS / SCOURED NATURAL / WETLAND / STAGNANT entrench, ratio
D1 10%-<30% C/RECREATION  aRea et IMPOUNDED / DESICCATED PARK/GOLF/LAWN/HOME  apry 77
[] <10%- GLOSED £o0L T]>100f2[] >3t FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATA PAUCITY :
Stream rawing:
\&b: ) 4 :Qrﬁ&.‘w\ 4%
Langlut
§ W
e &
il pFfle e A )
vias » wao\“wh\

N.\Vuw <4 ?v.?: NESR e
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i Qualitative Habitat Evaluation Index N PTa
OhicEPA and Use Assessment Field Sheet <72/ Score.

g s _2.M0ate4 | 04]

Stream & Location:_Hellomech Bun at K 845 Prlge o et B9 rnt:
Scorers Full Name & Affnaon.

Rlvercoge: 8 28 8 SR8 SSTORETHA L =, - Lat/_[ 0/7?;‘._ 225 AR amcelggzgzu
1] SUBSTRATE Check ONL Y Two substrate TYPE BOXES;
estimate % or note every type present Check ONE (Or 2 & average)

BESTTYPES 00, mipre  OTHERTYPES ooy mirrie  ORIGIN QUALITY
O] BLDR /SLABS [10] [] [JHARDPAN [4} CILIMESTONE [1] CIHEAVY [-2]
31 BOULDER [9] 12 _ip [ C]DETRITUS [3] HiLLS (1] siLT  CIMODERATE[A] Subsiate
[0 coBBLE [8] 12 42 [O[OMUCK2] CIWETLANDS [0] [E3ORMAL [0] pr—
[ [ GRAVEL [7] E i O OsiTi /D 70 [IHARDPAN[0] LIFREE [1] vV
[T SAND [6] & _ 42 [0 CARTIFICIAL [0] [ SANDSTONE [0] é,poeo CTEXTENSIVE [-21' &
O BEDROCK [5] (Score natural substrates; ignore [ RIP/IRAP [0] %, CIMODERATE [-1] ;==
NUMBER OF BEST TYPES: [ 4ormare 2) shdgefom pontscuces) L} LACUSTURINE 1] 3 CinoruaL [

3orless - NONE [1

Comments & [ COAL FINES [-2] -

Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
2 WSTREAM Coyé_/?qualim 2-Moderate amounts, but not of r:?ghest quality or in small amounts of highest AMOUNT

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large Check ONE (Or 2 & average)
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools.  [[] EXTENSIVE >75% [11]

UNDERCUT BANKS [1] —— POOLS >70cm [2] — OXBOWS, BACKWATERS [1] [] MODERATE 25-75% [7]
OVERHANGING VEGETATION [1] ROOTWADS [1] ~/\mec MACROPHYTES [1] [3-SPARSE 5-<25% [3]
v~ SHALLOWS (IN SLOW WATER) [1] __ 1/ BOULDERS [1] LOGS OR WOODY DEBRIS [1] [] NEARLY ABSENT <5% [1]
ROOTMATS [1] S SEo conerl
Comments Maximum ¥ 5
20§
3] CHANNVEL MORPHOLOG Y Check ONE in each category (Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
[ HIGH [4] [ EXCELLENT [7] E,uonz 161 1 HIGH [3]
[] MODERATE [3] GOOD 5] RECOVERED [4] [MODERATE {2]
LOW [2] O FAIR [3] ] RECOVERING [3] 1 Low 1]
[J NONE [1] 0 POOR 1] ] RECENT OR NO RECOVERY [1] el =
Cornments NMedmum § ¥ 4
4] BANK EROSION AND R/PARIAN ZONE Check ONE in each category for £4CH BANK(Or 2 per bank & average)
Riverright aoking downatreas RIPARIAN WIDTH FLOOD PLAIN QUALITY
& EROSION L1 BYwWipE > 50m 4] I BrFoREST, SWAWP [3] 51 8 conservation TLLAGE 1]
Bﬁ ONE /LITTLE [3] [/'[] MODERATE 10-50m [3] [J [J SHRUB OR OLD FIELD [2] [J O URBAN OR INDUSTRIAL [0]
MODERATE [2] [ I NARROW 5-10m [2] [ [ RESIDENTIAL, PARK, NEW FIELD [1] [ ] MINING / CONSTRUCTION [0}
01 O HEAVY / SEVERE [1] [] ] VERY NARROW < 5m [1] I CJ FENCED PASTURE [1] Indicate predominant land use(s)
[ [ NONE [0] [ 01 oPEN PASTURE, ROWCROP [0]  past 100m riparian.  fparianfl(
Commern’s Maximx{’nb; \\ 0
S\ POOL / GLIDE AND RIFFLE /RUN OQUALITY
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLYY) Check ONE (Or 2 & average) Check ALL that apply Frimary Conitact
1> 1m [6] g;oonwmu >RIFFLEWIDTH[2] [J TORRENTIAL [-1] EJSLOW [1] Secondary Comtact
1 0.7-<1m [4] POOL WIDTH =RIFFLEWIDTH[1] [JVERYFAST[1] LIINTERSTITIAL [1] || circio oneand commenton back)
.4-<0.7m [2] [1POOL WIDTH <RIFFLEWIDTH[0] [ FAST [1] L] INTERMITTENT [-2]
1 0.2<0.4m [1] [ MoDERATE [1] [ EDDIES [1]
[ <0.2m [0] Indicate for reach - pools and riffles.
Comments

Indicate for functional riffles; Best areas must be large enough to support a population

of riffle-obligate species: Check ONE (Or 2 & average). LCINO RIFFLE [metric=0],
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[] BEST AREAS > 10cm [2] WMAXIHUM > 50cm [2] [] SFABLE (e.g., Cobble, Boulder) [2] [ NONE [2]
[YBESTAREAS 5-10cm[1] L] MAXIMUM < 50cm [1] D. STABLE (e.g., Large Gravel) [1] oW [1] e
L] BEST AREAS < 5cm L] UNSTABLE (e.g., Fine Gravel, Sand) [0} CiMopERATE[0] /72T
[metric=0] CIEXTENSIVE [1],, .{’
Cormmentis Mﬁx’"’"’g
6] GRADIENT i) ] VERY LOW - LoW -4 %POOL: %GLIDE: a,m/e,,
DRAINAGE AREA i |
f miz) Tl HIGH - VERY HIGH [106] %RUN: %RIFFLE: Mo e o)
EPA 4520 06/16/06
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Comment RE: Reach consistency/ Is reach typical of steam?, Recreation/ Observed -

Inferred, Other/ Sampling observations, Concerns, Access directions, etc.

AJ SAMPLED REACH
Check ALL that apply
METHOD STAGE
D BOAT 1st -sample pass- 2nd
[] WADE COHIGH []
[ L. LINE Oue m|
[] OTHER m___,..%ﬂ_sk.m
DISTANCE Fpry [
m ol CLARITY BIAESTHETICS D) MAINTENANCE  Cirdle some & COMMENT LI ISSUES T MEASUREMENTS
O 045Km (5 amele pase- ‘Z§ I NUISANCE ALGAE PUBLIC / PRIVATE / BOTH / NA WWTP / CSO / NPDES / INDUSTRY g width
O 012km [ s20cm ] LI INVASIVE MACROPHYTES  ACTIVE / HISTORIC / BOTH/NA HARDENED / URBAN/ DIRTEGRIME 3 denth
[0 OTHER . i} ke [] EXCESS TURBIDITY YOUNG-SUCCESSION-OLD CONTAMINATED /LANDFILL ¢ Z8 L
040-70 cm L [ piscoLoraTiON SPRAY / SNAG / REMOVED BMPs-CONSTRUCTION-SEDIMENT 57 SR8
L>70em/cT8B O [ roam/scum MODIFIED / DIPPED OUT / NA LOGGING / IRRIGATION / COOLING X Pankiullw
meters ] SECCHI DEPTHL] [] OIL SHEEN LEVEED / ONE SIDED BANK / EROSION / SURFACE bankfull X depth
CANOPY 1t cm [ TRASH/LITTER RELOCATED / CUTOFFS FALSE BANK / MANURE / LAGOON ~ W/D ratio
0> 85%- OPEN & [ NUISANCE ODOR MOVING-BEDLOAD-STABLE WASH H I TILE | H,0 TABLE  bankfull max. depth
O 55%.<85% 20 em [ SLUDGE DEPOSITS ARMOURED / SLUMPS ACID / MINE / QUARRY / FLOW  floodprone x2 width
O] 30%-<55% [ CSOs/SSOS/OUTFALLS _u_wcFT_umw \\ wmm"_xmm £ z.ﬁ‘“,___ﬁﬁ_M m ﬁmwﬂuﬂ r m\qnmzmzq entrench. ratio
R M ccA PARK / GOLF / L om L egeaoy et
H (@eisoe CRRLTLAAION. Bares pee FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATAPAUCITY  ~ °

[ <10%- CLOSED

PoOL. [1>100ft2[] >3ft

Strealn Drawing:

WD S

T ———..
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;- Qualitative Habitat Evaluation Index : @
m and Use Assessment Field Sheet /727 Score.

. T T e T R S T o — - x ——————
Stream & Location: __Hell hmah Run (. Geatdy Rogol Brige (220 pur: _ 3 Moateph p4l 25
Melpe] A HV\? \4 anlh Scorers Full Mame & Aiation:
Rlvercode. ST ek STORETA SR Y R sy
1] SUBSTRATE Check ONL ¥ Two substrate TYPE BOXES;
estimate % or note every type present Check ONE (Or 2 & average)
BEST TYPES ,o0) mirrie  OTHER TYPES Loo) miprie ORIGIN QUALITY

1] BLDR /SLABS [10] [J 1 HARDPAN [4] LI LIMESTONE [1] [J HEAVY [-2]
CICI BOULDER[] _2_ _ 0 [ [CIDETRITUS[3] — Imism sitt  CIMODERATE [-1] Substrare
1] COBBLE [8] 20 20 [ [OMuUcK[2] CIWETLANDS [0] [ETNORMAL [0] ey

1 GRAVEL [7] Z0_ "5V OOsuTi) [0 TI7" [CIHARDPAN[O] CIFREE[M]
™ sanD [6] 40 _77_ CICIARTIFICIAL[0] ____ ___ [JSANDSTONE[0] &DDQ LIEXTENSIVE 2] I
000 BeEDROCKIS]  ____ (Score natural substrates; ignore ] RIP/RAP [0] %, [EMODERATE [-1] ==
NUMBER OF BEST TYPES: [ 4 or mora [2] sludge from poini-sources) CJ LACUSTURINE [0] & SSCINORMAL [0] 2
G [J 3 or less [0] I SHALE [-1] CINONE [1]

OITImEnts [ COAL FINES [-2]

2] NSTREAM V£ /2 Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
1 o quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest AMOUNT
quality; 3-Highest quality in moderate or greater amounts {e.g., very large boulders in deep or fast water, large Check ONE (Or 2 & average)
diameter log that is stable, well developed motv\\?i in deep / fast water, or deep, well-defined, functional pools. [} EXTENSIVE >75% [11]

UNDERCUT BANKS [1] —Y_POOLS > 70cm [2] OXBOWS, BACKWATERS [1] [ MODERATE 25-75% [7]
OVERHANGING VEGETATION [1] ROOTWADS [1] v/ AQUATIC MACROPHYTES [] [ SPARSE 5-<25% [3]
vV SHALLOWS (IN SLOW WATER) [1] __/ BOULDERS [1] v LOGS OR WOODY DEBRIS [1] [J NEARLY ABSENT <5% [1]

ROOTMATS [1] o 53 cover =

Cormmentis Maximum § 1 O

20 ]
3] CHAMVEL MORPHOL OG Y Check ONE in each category (Or 2 & average)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY

I HIGH [4} [0 EXCELLENT[7] [] NONE [6] [ HIGH [3]

[0 MODERATE [3] [4 GOOD [5] [ RECOVERED [4] MODERATE [2]

O Low 21 [ FAIR [3] [J RECOVERING [3] O Low1]

& NONE [1] [J POOR[1] [0 RECENT OR NO RECOVERY [1]

Comments

4] BANK EROSION AND RIFARIAN ZONE Check ONE in each category for £ACH BANK(Or 2 per bank & average)

River ightlooking downstream. - RIPARIAN WIDTH FLOOD PLAIN QUALITY
f]_'l EROSION L1 L] WIDE > 50m [4] EI FOREST, SWAMP [3] Ih EI CONSERVATION TILLAGE [1]
Bf] ONE/LITTLE [3] [] [I'MODERATE 10-50m [3] [J,C] SHRUB OR OLD FIELD [2] 3 CJ URBAN OR INDUSTRIAL [0]
MODERATE [2] [ C1 NARROW 5-10m [2] [ I RESIDENTIAL, PARK, NEW FIELD [1] [J [ MINING / CONSTRUCTION ]
[0 O HEAVY / SEVERE [1] [ [] VERY NARROW < 5m 111 O I FENCED PASTURE [1] Indicate predominant land use(s)
[ [ NONE [o0] [ [J OPEN PASTURE, ROWCROP [0]  past 100m riparian. Rparianll .
Commaents Max"m",'g 1

51 POOL / GLIDE AND RIFFLE/RUN OQUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLY?) Check ONE (Or 2 & average) Check ALL that apply FPrimary Conlact
57 1m [6] I?OOLWDTH >RIFFLEWIDTH[2] [] TORRENTIAL [-1] [ sLow [1] Secondary Contach
0.7-<1m [4] POOLWIDTH=RIFFLEWIDTH[1] [J VERY FAST [1] L] INTERSTITIAL [-1]
[ 0.4-<0.7m [2] [ POOL WIDTH <RIFFLEWIDTH[0] 1 FAST [1] CJ INTERMITTENT [-2]
[10.2<0.4m [1] [ mopeERATE [1] [ EDDIES [1]
O <o0.2m [0] Indicate for reach - pools and riffles.
Commeni's

of riffle-obligate species: Check ONE (Or 2 & average). LINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
£l AREAS > 10cm [2] MUM > 50cm [2] [] STABLE (e.g., Cobble, Boulder) [2] CINONE 121
BEST AREAS 5-10cm [1] MAXIMUM < 50cm [1] MOD. STABLE (e.g., Large Gravel) [1] O row Il Y
[ BEST AREAS < 5cm [] UNSTABLE (e.g., Fine Gravel, Sand) [0} MODERATE [0] /"/l”ge (R
[metric=0] CIEXTENSIVE [1] , - ””i 125
Commeni's Maxlmurg |
" ranaceanen " B e eon 1 B 2 Wt 004
( miz) [ HIGH - VERY HIGH [10-6] %RUN: %RIFFLE{ ¢p ) MaximumQ D J)
= ==
EPA 4520 06/16/06
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Comment RE: Reach consistency/ls reach typical of steam?, Recreation/ Qbserved - Inferred, Other/ Sampling observations, Concerns,

Access directions, efc.

A SAMPLED REACH
Check ALL that apply
METHOD STAGE
D BOAT 1st -sample pass- 2nd
[] WADE CHieH [
[J L. LINE Oue 0
[1 OTHER mwow_sa.m
ow
DISTANCE CIDbRY O
m Nw nu.. CLARITY BIALSTHETICS L) MANTEMANCE  Cirdle some & COMMENT £/ (SSUES FT MEASUREMENTS
[ 045Km = sample pass-- 2nd [ NUISANGE ALGAE PUBLIC / PRIVATE / BOTH / NA WWTP / CSO / NPDES / INDUSTRY 5 width
O 042 Km O <20 cm Ll [ INVASIVE MACROPHYTES  ACTIVE/ HISTORIC / BOTH / NA HARDENED / URBAN / DIRTSGRIME dopth
O other S20<40em [ 5 pycrss TursiDITY YOUNG-SUCCESSION-OLD CONTAMINATED / LANDFILL s, darih
L1 40-70 em O 5 oiscoLoration SPRAY / SNAG / REMOVED BMPs-CONSTRUCTION-SEDIMENT T g
— B>rcmce O Feoam/scum MODIFIED / DIPPED OUT / NA LOGGING / IRRIGATION / COOLING ~ * L
meters L] SECCHI DEPTHL] [] OIL SHEEN LEVEED / ONE SIDED BANK / EROSION / SURFACE bankfull X depth
CANOPY  1qt cm [JTRASH/LITTER RELOGATED / CUTOFFS FALSE BANK / MANURE / LAGOON  WID ratio
[J>85%-OPEN & [] NUISANGE ODOR MOVING-BEDLOAD-STABLE WASH H,0 / TILE / H,0 TABLE bankfull max, depth
[ 55%.<85% Nm..lll em L] SLUDGE DEPOSITS ARMOURED / SLUMPS ACID / MINE / QUARRY / FLOW  floodprone x width
O] 30%.<55% [] CSOs/SSOs/OUTFALLS ISLANDS / SCOURED NATURAL / WETLAND / STAGNANT  entrench. ratio
i IMPOUNDED / DESICCATED PARK / GOLF /| LAWN/HOME  /opmry 7oer
AREA DEPTH oy )
m “wwu\nw.“.,wmmu Q%m.ﬁ@.ﬂbmxm\,_.\m >1002[] >3t FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATA PAUCITY %
Stream Drawmng:
N
B,
J
\
Resid il e v 41
Rg s NG
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Qualitative Habitat Evaluation Index ,
m and Use Assessment Field Sheet  &/72/Score. ($9)

e ———
Stream & Location: __ [} Bem W) _sife. #8( M _ N Datetb] 04 A5
Scorers Ful Name & Affiliation,
Maccooey | = a0 SIGRETS | - SG mﬁié_/-é.d%f_- 22 8.3 5% 7% G i = lm
1] SUBSTRATFE Check ONLYTwo substrate TYPE BOXES:
estimate % or note every type present Check ONE (Or 2 & average)
BESTTYPES 0 pirpe  OTHERTYPES Loo) picrie ORIGIN QUALITY
1] BLDR /SLABS [10] [ CIHARDPAN [4] [ LIMESTONE [1] CIHEAVY [-2]
1] BOULDER [o] % £ [ CIpETRITUS 31 LLS [1] sir O ERATE [-1] Swbstrate
BT COBBLE [8] Lo _i%_ OOwmuckp) CIWETLANDS [0] ORMAL [0] m—
CIC] GRAVEL [7] t0_ O OshTi] — X [OHAROPAN[O} CIEREE[
C1[] SAND [6] “i7 [ CARTIFICIAL 0] ____ [JSANDSTONE [0] &goso ETEXTENSIVE 2] L
OO BeDROCK[S]  ____ (Score natural substrates; ignore ] RIPIRAP [0} FAC S I%%ODERATE B Maximom
NUMBER OF BEST TYPES: Dﬁ4 or more [2] Sludge from point-sources) E;:glgﬂﬁm 01 s i 20
3orless I NONE [1]
Comments o] [ COAL FINES [-2] L

Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal

4 WSTR[AMCOVEPquamy; ‘f—Moderate amounts, but not of tra?ghest quality or in small amounts of high:gt AMOUNT

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large Check ONE (Or 2 & average)

diameter log that is stable, well developed motwy in deep / fast water, or deep, well-defined, functional pools.  [] EXTENSIVE >75% [11]
———— UNDERCUT BANKS [1] e POOLS > 70cm [2] OXBOWS, BACKWATERS [1] [] MODERATE 25-75% [7]

¥"_ OVERHANGING VEGETATION 1] ROOTWADS [1] AQUATIC MACROPHYTES [1] [@"SPARSE 5-<25% [3]
—_ SHALLOWS (IN SLOW WATER) [1] __+~~ BOULDERS [1] !Z LOGS OR WOODY DEBRIS [1] [[] NEARLY ABSENT <5% [1]
ROOTMATS [1] —

Co/mments

3] CHANMNEL MORPHOL OG ¥ Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
I HIGH [4] [] EXCELLENT[7] [J NONE 6] [J HIGH [3]
[] MODERATE [3] [¥ GoOD [5] [& RECOVERED [4] [*MODERATE [2]
O Low iz [0 FAIR [3] [J RECOVERING [3] ] Low 1]
NONE [1] [ POOR[1] [] RECENT OR NO RECOVERY [1} Channel| AR
Comments Maxunu% 3. 2
4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £4CH BANK (O 2 per bank & average)
River right looking downstream RIPARIAN WIDTH FLOOD PLAIN QUALITY
&6 EROSION £ wiE > 50m 14 11 B rorest, swawp 31 CONSERVATION TILLAGE [1]
ONE/LITTLE[3] [] [] MODERATE 10-50m [3] [J L[] SHRUB OR OLD FIELD [2] [ [ uRBAN OR INDUSTRIAL [0]
ODERATE 2] A ['NARROW 5-10m [2] [ ' RESIDENTIAL, PARK, NEW FIELD [1] [J [l MINING / CONSTRUCTION [0]
1 [ HEAVY/ SEVERE[1] [] [] VERY NARROW < 5m [1] [J ] FENCED PASTURE [1] Indicate predominant land use(s)
[ [J NONE [o] [1 [J OPEN PASTURE, ROWCROP [0]  past 100m nipanian. R
Commer’s Maximum {!
10
51 POOL / GLIDE AND RIFFLE/ RUN OUALITY : - .
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Chegk ONE (ONLYY) Check ONE (Or 2 & average) Check ALL that apply Frimary Coriact
1m [6] L[] POOL WIDTH > RIFFLEWIDTH [2] L[] TORRENTIAL [-1] ETSLOW [1] Secondary Comtact

[J 0.7-<1m [4} [HPOOL WIDTH=RIFFLEWIDTH[1] [JVERYFAST[1] L] INTERSTITIAL [1] (circle one and comment on back)

[ 0.4<0.7m [2] [1POOL WIDTH <RIFFLEWIDTH[0] [ FAST [1] CJ INTERMITTENT [-2]

[10.2<0.4m [1] 0 mopERATE [1] [ EDDIES 1]

[O<90.2m [0] Indicate for reach - pools and riffles.
Cormmernts

of riffle-obligate species: Check ONE (Or 2 & average). CINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[1BESTAREAS >10cm[2] [ZMAXIMUM > 50cm [2] [ STABLE (e.g., Cobble, Boulder) [2] I NONE [2}
B’gasrAREAS 5-10cm[1] [IMAXIMUM < 50cm [1] FMOD. STABLE (e.qg., Large Gravel) [1] [ Low 1] L s
(1 BEST AREAS < 5cm [] UNSTABLE (e.g., Fine Gravel, Sand) [0] MODERATE[0] #7724 —
[metric=0] EXTENSIVE [1], _ “/74
| SIVE [-1] i ‘(
Commernts Max:murg 8
Hloetct - o Do on b %POOL: %GLIDE: 6‘/207’6/7
DRAINAGE AREA ODE! [6-10 : ! i
( mi2) [ HIGH - VERY HIGH [10-6] %RUN: %RIFFLE: Maxmum ke 2 )
EPA 4520 06/16/06
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Comment RE: Reach consistency/|s reach typical of steam?, Recreation/ Observed -

Inferred, Other/ Sampling observations, Concerns, Access directions, etc.

A SAMPLED REACH
Check ALL that apply
METHOD STAGE
D BOAT 1st -sample pass- 2nd
] WADE [J HIGH (]
[ L. LINE Cup O
[ OTHER m\zo_ﬂz_z.m
LowW
DISTANCE FHpry [
m!uw Ik CLARITY BIAESTHETICS L) MAINTENANCE ~ Girde some & COMMENT £/ (SSUES 1] MEASUREMENTS
O 045 Km __W...:_% pass-- 2nd [ NUISANGE ALGAE PUBLIC / PRIVATE / BOTH / NA WWTP / CSO/NPDES / INDUSTRY 3 width
O od2Km 4<20cm O 3 invasive macropHYTES ACTIVE / HISTORIC / BOTH / NA HARDENED / URBAN / DIRT&GRIME 5, oo
Ol other S20-<40em L1 Fexcess TursiDmy YOUNG-SUCCESSION-OLD CONTAMINATED / LANDFILL " Pt
C140-70 cm O [ piscoLoraTiON SPRAY / SNAG / REMOVED BMPS.CONSTRUCTION-SEDIMENT 7 ._a_ﬂ_ i
B>70emicT8 O roam;/scum MODIFIED / DIPPED OUT / NA LOGGING / IRRIGATION / COOLING St
meters  [1SECCHIDEPTHL] [ o syeen LEVEED / ONE SIDED BANK/EROSION / SURFACE  bankfull X depth
CANOPY st cm [ TRASH/LITTER RELOCATED / CUTOFFS FALSE BANK / MANURE / LAGOON  W/D ratio
> 85%-OPEN § [] NUISANCE OPOR MOVING-BEDLOAD-STABLE WASH H,0 / TILE / H,0 TABLE  bankfull max. depth
] 55%-<85% 254 em Ll SLUDGE DEPOSITS ARMOURED / SLUMPS ACID/ MINE / QUARRY / FLOW  floodprone x2 width
C1.30%+<55% [] CSOs/SSOS/OUTFALLS ISLANDS / SCOURED NATURAL / WETLAND / STAGNANT entrench. ratio
IMPOUNDED / DESICCATED PARK / GOLF / LAWN / HOME .
AREA DEPTH Legacy 7ree,
D“uwﬂwﬂ.\mmmo & hm.ﬁ%mw\m\m\._.\n_vag»n_vwn FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATA PAUCITY  2°
Stream Drawmng:
: 278 Pl b
E .\ N
F 4
; L8 W ST e
B . e - : S Flews
] / D e A
Y ~ m@%\ } W e
¢ S e T o,
- r P
: N
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m Qualitative Habitat Evaluation Index
and Use Assessment Field Sheet _—
{ D St #5> ru- _

e m—

Stream & Location:_ [z l|bves b Kour (&

ophel A Woge60F Scorers Full Name & AfEHon,; 2 S B
Fver Code__ =+ ___STORETS ____ GRGS . B . D
ey % ;’,',Y..?:‘;W@Qﬁ%iﬁé"f& omcﬁi1 ik avemgél)UALlTY

BEST TYPES OTHER TYPES po01 RIFFLE

1] BLDR /SLABS [10] o g I CIHARDPAN[4] ____ ___ [CJLIMESTONE[1] [ HEAVY [-2]
1] BOULDER [9] 7 [l C] DETRITUS [3] LS 1] SILT [C1MODERATE [-1] Substrale
OO cosBLEls] 1L E O OMuckizl  — /7. LCIWETLANDS [0] CKORMAL[D] £

O GRAVEL[] 00 OS2 - 7 DCIAmEEANE s - Y = S EIEREEMIL

] SAND [6] 37 _ [ CJARTIFICIAL [0] CISANDSTONE [0] 5308, LTEXTENSIVE 2] |
OO BeDROCKIS] (Score natural substrates; ignore [J RIPIRAP [0] % CIMODERATE [1] ppovimim
NUMBER OF BEST TYPES: ﬁ 4 or more [2] sludge from point-sources) [[] LACUSTURINE [0] 5 SS[ANORMAL 101 20

O 3 orless [0} [ SHALE [-1] LI NONE [1]

Comments [l COAL FINES [-2]
2] INSTREAM COVEFR Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal AMOUNT

uality; 2-Moderate amounts, but not of highest quality or in small amounts of highest
quality; 3-Highest quality in n?o:egte or greater amounis (e.?., very lar%e bogldertsy in deep or fast water, lar%% Check ONE (Or 2 & average)
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional poals.  [] EXTENSIVE >75% [11]
7 UNDERCUT BANKS [1] POOLS > 70cm [2] OXBOWS, BACKWATERS [1]  [] MODERATE 25-75% [7]
_7(OVERHANG|NG VEGETATION [1] ROOTWADS [1] QUATIC MACROPHYTES [1] SPARSE 5-<25% [3]
SHALLOWS (IN SLOW WATER) [1] / BOULDERS [1] LOGS OR WOODY DEBRIS [1] [] NEARLY ABSENT <5% [1]
ROOTMATS [1] Cover ({/

Commerni's Maximu% i ﬁ
8

3] CHANNEL MORFPHOLOG Y Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
[ HIGH [4] [0 _EXCELLENT[7] L[] NONE[6] [ HIGH [3]
[] MODERATE [3] GOOD [5] RECOVERED [4] MODERATE [2]
O Low [2) [ FAIR [3] ] RECOVERING [3] 0 Low 1]
NONE [1] 1 POOR[1] [ RECENT OR NO RECOVERY [1] Chiannelfy
Comments Mﬂldmu:;g 112

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £ACH BANK(Or 2 per bank & average)
Rivecrightiocking dowristuesm RIPARIAN WIDTH FLOOD PLAIN QUALITY

I EROSION L1 L] WIDE > 50m [4] m EI FOREST, SWAMP [3] IJJ El CONSERVATION TILLAGE [1]
Bﬁ NE/LITTLE[3]  [] [] MODERATE 10-50m [3] E,Bpunus OR OLD FIELD [2] 1 [J URBAN OR INDUSTRIAL [0]
MODERATE [2] =q OW 5-10m [2] RESIDENTIAL, PARK, NEW FIELD [1] [1 [J MINING / CONSTRUCTION [0]
[0 [ HEAVY / SEVERE [1] [J [J VERY NARROW < 5m [1] [J [J FENCED PASTURE [1] Indicate inant land use(s)
1 [J NONE [0] [ [ OPEN PASTURE, ROWCROP [0]  past 100m riparian.  fparianf]’

Commern’s Meaximum [l

51 POOL / GLIDE AND RIFFLE/RUN OUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
cgﬁou;l (ONLY?) - C':.eVdV(IST':lE (Or2é& average)m 0 Check ALL that.apply Frimary Conlact
m > RIFFLE WIDTH TORRENTIAL [-1] [A'sLOW [1
[39.7<1m [4] %L WIDTH=RIFFLEWIDTH[1] [J VERY FAST [1[1 . | INTERS[T:ETIAL 11 oy cona
0.4-<0.7m [2] [ POOLWIDTH <RIFFLEWIDTH [0] [ FAST [1] [J INTERMITTENT [-2]
[ 0.2<0.4m [1] [ mopeRATE [1] [ EDDIES [1]
O <0.2m [0] Indicate for reach - pools and riffles.
Comments

Indicate for functional riffles; Best areas must be large enough to support a population

of riffle-obligate species: Check ONE (Or 2 & average). LCINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[CIBESTAREAS>10cm[2] [HMAXIMUM > 50cm [2] [] STABLE (e.g., Cobble, Boulder) [2] CINONE [2]
] BEST AREAS 5-10cm [1] [ MAXIMUM < 50cm [1] MOD. STABLE (e.g., Large Gravel) [1] Crow i}
BEST AREAS < 5cm [] UNSTABLE (e.g., Fine Gravel, Sand) [0] IZM‘%DERATE 0y ~eq”
[metric=0] ] EXTENSIVE [-1] A”"”1i
Cormments Max'mu'g \
6] g{:iﬁﬁgg - %POOL: %GLIDE: Gracten
( miz) [ HIGH - VERY HIGH [10-6] %RUN: ( 7/ )%RIFFLE: Maimum L _/J
EPA 4520 06/16/06

27



A] SAMPLED REACH Comment RE: Reach consistency/ s reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling observations, Concems, Access directions, efc.

Check ALL that apply
METHOD STAGE
D BOAT 1st-sample pass- 2nd
[1 WADE OHIGH O

Otune O g
[] OTHER [J NORMAL[]

Otow 0O
o Bt B
s m
LARITY BJALSTHETICS L MANTENANCE i
O 0.2 Km c Circle some & COMMENT £/ ISSUES
0 045Km § 5amee Pess= 20 - [] NUISANGE ALGAE PUBLIC / PRIVATE / BOTH / NA WWTP / CSO / NPDES / INDUSTRY s s
O 042 Km SS20cm ] [CJINVASIVEMACROPHYTES ~ ACTIVE /HISTORIC / BOTH / NA HARDENED / URBAN/ DIRTEGRIME & " O
O other §2s40em O [excess TursiDiTY YOUNG-SUCCESSION-OLD CONTAMINATED / LANDFILL X J°Pth
O #i70em [ [ DISCOLORATION SPRAY / SNAG / REMOVED BMPs-CONSTRUCTION-SEDIMENT 2. depth
Dl aceamicTs ' CIFoAM/Scum MODIFIED / DIPPED OUT / NA LOGGING / IRRIGATION / COOLING X bankfull wicith
meters [ OIL SHEEN LEVEED / ONE SIDED BANK / EROSION / SURFACE bankfull X depth
CANOPY 1t em ] TRASH/LITTER RELOCATED / CUTOFFS FALSE BANK/MANURE / LAGOON  WID ratio
[ > 85%- OPEN m [J NUISANCE ODOR MOVING-BEDLOAD-STABLE WASH H,0 / TILE / H,0 TABLE bankfull max. depth
[155%-<85% 2o cm LJSLUDGE DEPOSITS ARMOURED / SLUMPS ACID / MINE / QUARRY /FLOW  floodprone x width
] 30%-<55% [1 CSOs/SSOs/OUTFALLS ISLANDS / SCOURED NATURAL / WETLAND / STAGNANT  entrench, ratio
[] 10%.<30% CI RECREATION —AREA peeTH IMPOUNDED / DESICCATED PARK / GOLF / LAWN / HOME Legac) \\mm.
[ <10%- CLOSED PoOL: [1>100/2[]>3# FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATA PAUCITY i
Stream Drawing:
A
.
sy i/
=) ﬂ ,\H 1L/ |
vy {hotnl
(&) :}f\ Lwtr
g = o x: ; s
) WAL s Y =

——

?%w 3»? L
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Qualitative Habitat Evaluation Index ! )
OhicERA and Use Assessment Field Sheet &7/ Score. Q

Stream & Location: _Jed|bmih. Lan @, Alkne fvsd 4 e @#I3 rm _ _ Z_f Datephl 4] 25

Mo A, ) f'vﬁ o Scorers Full Name & Arliation.:
Lol % BTG S i A e R LT e A

o bstrate TYPE ;
4 5"2’5 Tf‘x i gsﬁherg;te%m‘:esgvafy e pr;sBegg(EZs ORIGSTeEK ONE (0r2 & averago)
ES S OTHER TYP RIGIN QUALITY
POOL RIFFLE POOL RIFFLE

[JCI BLDR/SLABS[10]____ ___ [J[JHARDPAN[4] ____ ___ []LIMESTONE[1] O HEAVY [-2)
1] BOULDER [9] r DO CIpeTRmUSE) s ity Bzonemms ] Substrate
1 COBBLE 8] v 7 OOMucKl JWETLANDS [0] ORMAL [0] ey
O suavey - OOswre] /7 77 [ClHARoeanp] CIFREE( [ 18

I SAND (6] il 01 CIARTIFICIAL [0] L] SANDSTONE [0] P ETEXTENSIVE 27
OO eebrockis] (Score natural substrates; ignore CIRIP/IRAP [0] T JIMODERATE [] p )
NUMBER OF BEST wpss_:g’iormore f2] sludge from point-sourcss) g;ﬁ:{:ﬁ?mmﬁ esg HOENM [0} 20

2k y NONE [1
Comments oL [ COAL FINES [-2] :
Indi : 0-Absent; 1-Ve 11 if of inal

R L T T S R U T T T

guah'ty; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large Check ONE (Or 2 & average)
iameter log that is stable, well developed rootw;d in deep / fast water, or deep, well-defined, functional pools.  [] EXTENSIVE >75% 1]

—— UNDERCUT BANKS [1] —Y_ POOLS > 70cm [2] XBOWS, BACKWATERS [1]  [[] MODERATE 25-75% [7]
VERHANGING VEGETATION [1] ROOTWADS [1] QUATIC MACROPHYTES [1] [/SPARSE 5-<25% [3]

SHALLOWS {IN SLOW WATER) [1] BOULDERS [1] LOGS OR WOODY DEBRIS [1] [] NEARLY ABSENT <5% [1]
ROOTMATS [1] Cover {7,

Comments Maximuz,g

3] CHANNEL MORPHOLOG Y Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
[ HIGH [4] [ EXCELLENT[7] [ NONE [6} [J BIGH [3]
] MODERATE 3] [ D [5] [4"RECOVERED [4] IODERATE [2]
LOW [2] FAIR [3] ] RECOVERING [3] O tow [

[0 NONE [1] [0 POOR [1] [J RECENT OR NO RECOVERY [1] Chamelfr \
Cormmeni's Max:muzrg ‘\ /i /

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £ACH BANK(Or 2 per bank & average)
River right looking downstream RIPARIAN WIDTH FLOOD PLAIN QUALITY

i EROSION 15 £ wioe > 50m 4] 1 B poresrosmis 31 CONSERVATION TILLAGE [1]
l3,I.EJ ONE / LITTLE 3] g,[] MODERATE 10-50m [3] [ 1 SHRUB OR OLD FIELD [2] [J O] URBAN OR INDUSTRIAL [0]
MODERATE [2] (I NARROW 5-10m [2] L[] [ RESIDENTIAL, PARK, NEW FIELD [1] CJ [ MINING / CONSTRUCTION 1}

[ I HEAVY [ SEVERE 1] [ [] VERY NARROW < 5m [1] [J L] FENCED PASTURE ]

Indicate predominant land
[ [ NONE 0] [1 ] oPEN PASTURE, ROWCROP [0] pnasl 150m riparian. ,9//‘;::‘/:,)7
Connnernts Maximu;g |
51 POOL / GLIDE AND RIFFLE/ RUN OUALITY =
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLYY) * Check ONE (Or 2 & average) o Check ALL that apply Frimary Coniact
> 1m [6] WIDTH > RIFFLEWIDTH [2] [] TORRENTIAL [-1] B SLOW 1]
[ 0.7-<1m [4] Mwmu =RIFFLEWIDTH[1] [JVERYFAST[1] L] INTERSTITIAL [-1] ;f‘.:‘.’.‘i”."..."ﬁ;ffﬁ"ﬂ””
[10.4<0.7m [2] 1 POOL WIDTH <RIFFLEWIDTH [0] [ FAST [1] CJINTERMITTENT[-2)
[J 0.2<0.4m [1] O mobeERATE (1] [ EDDIES [1]
[d<0.2m [0] Indicate for reach - pools and riffles.
Comments

Indicate for functional riffles; Best areas must be large enough to support a population

of riffle-obligate species: Check ONE (Or 2 & average). LINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
[1BEST AREAS > 10cm [2} ByAxxmm >50cm [2] [ STABLE (e.g., Cobble, Boulder) [2] CINONE [2]
BESTAREAS 5-10cm[1] LMAXIMUM < 50cm [1] [7MOD. STABLE (e.g., Large Gravel) [1] Hiow 1]
[ BEST AREAS < 5cm [J UNSTABLE (e.g., Fine Gravel, Sand) [0] CIMODERATE[0] /74
[metric=0] D exTensive 1, 24l '
Comments Mﬂx”"'-"g &
6] G/?A'D/éWT s gﬁiﬁ Low-Low 4 %pooL:( 10 ) %GLIDE: Gracten (’Z )
DRAINAGE T s |
( mi2) L1 HIGH - VERY HIGH [10-6] %RUN: (10 )%RIFFLE: 59 ) Maximumy j
- S
EPA 4520 06/16/06
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Comment RE: Reach consistency/|s reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling observations, Concerns, Access directions, etc.
Al SAMPLED REACH
Check ALL that apply
METHOD STAGE
D BOAT 1st-sample pass- 2nd
[ WADE OHIGH [
[ L. LINE cue 0
] OTHER m_,._wg_.m
W
m__mdpzom Oory 0O
Otsne CLARITY BIAESTHETICS L) MAINTENANCE ~ Gircle some & COMMENT LT ISSUES ] MEASUREMENTS
1st -sample pass—- 2nd 7] NUISANCE ALGAE PUBLIC / PRIVATE / BOTH / NA WWTP / CSO / NPDES / INDUSTRY 5 width

O 0.45Km O R wi

<20cm [J INVASIVE MACROPHYTES ~ ACTIVE / HISTORIC / BOTH / NA HARDENED / URBAN / DIRT&GRIME =
0 0.12 Km O o X depth

20-<40 cm [J EXCESS TURBIDITY YOUNG-SUCCESSION-OLD CONTAMINATED / LANDFILL
[J OTHER O O max. depth

4070 cm [J] DISCOLORATION SPRAY / SNAG / REMOVED BMPs-CONSTRUCTION-SEDIMENT ot 2L 8t

L>70emcte O [ roam/scum MODIFIED / DIPPED OUT / NA LOGGING / IRRIGATION / COOLING e i
meters  [JSECCHIDEPTHL) 5 oy shgen LEVEED / ONE SIDED BANK / EROSION / SURFACE ~ bankfull X depth
ANOPY 1 [J TRASH / LITTER RELOCATED / CUTOFFS FALSE BANK / MANURE / LAGOON  W/D ratio
C cm
[1>85%-OPEN 3 L] NUISANCE ODOR MOVING-BEDLOAD-STABLE WASH Ha0/ TILE /H,0 TABLE ~ bankfull max. depth
C]55%.<85% 2 em Ll SLUDGE DEPOSITS ARMOURED / SLUMPS ACID / MINE / QUARRY /FLOW  floodprone x? width
[ 30%-<55% [ CSOs/SSOs/OUTFALLS ISLANDS / SCOURED NATURAL / WETLAND / STAGNANT  entrench. ratio
IMPOUNDED / DESICCATED PARK/GOLF /LAWN/HOME e
9 AREA DEPTH egacy 7r7ee.
m HH%M wa_wmmc &I RECR m.\\wwu&\._.\ CI>10020]>3f FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATA PAUCITY
Strezm Lrawing:
Dok
R st eant™
SEyde EFle [ man ( depor!, a1, 7
(e targw e ,.J 0 iréle
i YA
\ —§\ | §\~ Noxc ,, L\ “

@I% ?%
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Qualitative Habitat Evaluation Index T
m and Use Assessment Field Sheet  &/7£/Scor '9"

Stroam & Location:_ly 1y vandh. Ruge @ Dl Fol © sre. & G wur-__8 Lomery) phl 2

Michse] A Hﬂ"w A Scorers Full Name & Afiliation; =
River Cook: = - STORET #- Lat/Long. /8 Diice veriied,
e e —— —M— L Dl tocatton]
1] SUBS7/ATFE Check ONL ¥ Two substrate TYPE BOXES:
estimate % or note every type present Check ONE (Or 2 & average)
BEST TYPES 140, rirre  OTHERTYPES o) pice . ORIGIN QUALITY
1] BLDR /SLABS [10] [J CJHARDPAN [4} CILIMESTONE [1] CJHEAVY [-2]
COCIBOULDER[D] ____ [ CIDETRITUS i [BTILLS [1] sit IMODERATE [] Sussyare
O coBBLE [8] 1010 [ CIMUCK [2] CIWETLANDS [0] [EMORMAL fo] N
OO GRAVEL [7] Oosurp <5 7ZT [CIWARDPAN[O] CIFREE[M) 118
I SAND 6] A0, O OARTIFICIAL[0]_____ ___ []SANDSTONE [0] £ LTEXTENSVET-21 I
00 sebroCKs]  ___ ____ (Soore natural subsrates; ignore CIRIPRAP[0] &% E?DERATE Ml i
NUMBER OF BEST TYPES: LI 4 or more [2] sludge from point-sources) LILACUSTURINE[0]if ~ SIZNORMAL [0] 20
Cormments D3 orless [0 CISHALE [-1] CINONE [1]

[ COAL FINES [-2]

2] IVSTREAM COVER Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
1 i [ = A)qualﬂy; 2-Moderate amounts, but not of highest quality or in small amounts of highest AMOUNT
quality; 3-Highest quality in moderate or greater amounts (e.?é, very large boulders in deep or fast water, large Check ONE (Or 2 & average)
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools.  [[] EXTENSIVE >75% [11]

UNDERCUT BANKS [1] — POOLS > 70cm [2] OXBOWS, BACKWATERS [1] [] MODERATE 25-75% n
VERHANGING VEGETATION [1] ROOTWADS [1] % AQUATIC MACROPHYTES [1] [S1SPARSE 5-<25% 31
SHALLOWS (IN SLOW WATER) [1] BOULDERS [1] ~LOGS OR WOODY DEBRIS [1] [J NEARLY ABSENT <5% [1]
ROOTMATS [1] = G o ——
Commeri's Maximum

208

3] CHAMVEL MORPHOL OGY Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
L] HIGH [4} [ EXCELLENT[7] []_NONE[6] 0 HIGH [3]
[ MODERATE [3] [J £0OD (5] [ RECOVERED [4] MODERATE [2]
[ row 25 FAIR [3] [J RECOVERING [3] [0 Low 1]
NONE [1] 1 POOR [1] [0 RECENT OR NO RECOVERY [1] Channefr
Comments M § 10
4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £ACH BANK (Or 2 per bank & average)
River ight ooking downstream. - RIPARIAN WIDTH FLOOD PLAIN QUALITY
& EROSION L1 L] WIDE > 50m [4] FOREST, SWAMP [3] Woussxwmou TILLAGE [1]
NONE/LITTLE [3] [ [] MODERATE 10-50m [3] I [1 SHRUB OR OLD FIELD 21 L[] CJ URBAN OR INDUSTRIAL [0]
[I'MODERATE j2] B’%Nmow 5-10m [2] [ RESIDENTIAL, PARK, NEW FIELD [1] L1 CJ MINING / CONSTRUCTION 0]
I [] HEAVY | SEVERE [1] VERY NARROW < 5m [1] [ [ FENCED PASTURE [1] Indicate predominant land use(s)
1 [J NONE [0] [J [J OPEN PASTURE, ROWCROP [0]  past 100m riparian, Rpparianf|
Comyments Maximz%: |

81 POOL / GLIDE AND RIFFLE/RUN OLALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
CEl]eck ONE (ONLY!) Check ONE (Or 2 & average) = Check ALL that.apply Frimary Contact
> 1m [6] [ POOL WIDTH> RIFFLEWIDTH [2] [ TORRENTIAL [-1] [3'SLOW[1]
[10.7-<1m [4] [ POOL WIDTH = RIFFLE WIDTH 1] OVERYFAST[] LI INTERSTITIAL [-1] !tfi?f.,”fmﬁ’w""
[F'0.4<0.7m [2] [ POOL WIDTH < RIFFLE WIDTH [0] gfasr 1 ClINTERMITTENT [-2] — ————————
[] 0.2<0.4m [1] MODERATE [1] [ EDDIES {1}
[d<0.2m [0} Indicate for reach - pools and riffles.
Comments

Indicate for functional riffles; Best areas must be large enough to support a popula-t'ibn

of riffle-obligate species: Check ONE (Or 2 & average). NO RIFFLE [metric=0
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS

[IBESTAREAS > 10¢m [2] Eymmum >50cm [2] [] STABLE (e.g., Cobble, Boulder) [2] I NONE [2]

[] BEST AREAS 5-10cm 1 MAXIMUM < 50cm [1] MOD. STABLE (e.g., Large Gravel) [1] OW [1]

B'SEST AREAS < 5cm [] UNSTABLE (e.g,, Fine Gravel, Sand) [0] CImobERATE[0) /77247

[metric=0] CIEXTENSIVE 4], 2

Comments Maximum

ol gﬁﬁﬁfgﬁ (P gﬁ? oz %PooL:(_+ ) %6UDE( 2 )  cuwen ;“Z]
( miz) L] HIGH - VERY HIGH [10-6] %RUN: %RIFFLE: e )

o me——— SO Sar T
EPA 4520 06/16/06
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Comment RE: Reach consistency/ Is reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling observations, Concerns, Access directions, etc.

Al SAMPLED REACH
Check ALL that apply
METHOD STAGE
D BOAT 1st -sample pass- 2nd
[] WADE CIHieH [
[ L. LINE Oup O
] OTHER mzoz_sk._u
Low
DISTANCE [pry O
m S CLARITY BIAESTHETICS L) MAINTENANCE  Cirdle some & COMMENT LJISSUES I MEASUREMENTS
O 0.45Km 3 samele pese- 20d ] NUISANCE ALGAE PUBLIC / PRIVATE / BOTH / NA WWTP / CSO / NPDES / INDUSTRY % width
O od2Km Ss20cm Ll O INVASIVE MACROPHYTES  ACTIVE / HISTORIC / BOTH / NA HARDENED / URBAN / DIRTRGRIME £ gepth
O otier . 520-<40em O [ excess TuRBIDITY YOUNG-SUCCESSION-OLD CONTAMINATED / LANDFILL ik, depth
LJ40-70 em O [ piscoLoraTiON SPRAY / SNAG / REMOVED BMPs-CONSTRUCTION-SEDIMENT 217 S0
C>70cm/ctB O [ roam/scum MODIFIED / DIPPED OUT / NA LOGGING / IRRIGATION / COOLING el e s
meters  [ISECCHIDEPTHL] [ oy sEen LEVEED / ONE SIDED BANK / EROSION / SURFACE ~ Dankiull X dept
CANOPY 1t cm [ TRASH/LITTER RELOCATED / CUTOFFS FALSE BANK / MANURE / LAGOON ~ W/D ratio
[1>85% OPEN & [J NUISANCE ODOR MOVING-BEDLOAD-STABLE WASH Hz0 / TILE / H;0 TABLE bankfull max. depth
O] 55%.<85% 2 em L) SLUDGE DEPOSITS ARMOURED / SLUMPS ACID / MINE / QUARRY / FLOW floodprone x? width
O] 30%-<55% [ CSOs/SSOS/OUTFALLS ISLANDS / SCOURED NATURAL / WETLAND / STAGNANT entrench. ratio
IMPOUNDED / DESICCATED PARK / GOLF /LAWN/HOME e
9 AREA DEPTH egacy /ree.
__w ““.N“Mw.".wmmu &I RECR m\ww\%&\._.\ [CI>100f2 ] >3t FLOOD CONTROL. / DRAINAGE ATMOSPHERE / DATA PAUCITY
Stream Lrawing:
o ~
%

et

o
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2 Qualitative Habitat Evaluation Index ;
m and Use Assessment Field Sheet 74/ Score e.'

A S ——

Stream & Location:_tHellband Run @ sppame” sk @, sk # 85 rir — LA
My ool A Heygpits Scorers Full Name & Aftiation-

Rivercoode: - . sjoreTs e Lat/tong 13 . O e
1] SUBST7RATE Check oML ¥Two substrate TYPE BOXES:

estimate % or note every type present Check ONE (Or 2 & average)

BEST TYPES oooi mirrie  OTHERTYPES o0 pr . ORIGIN UALITY
OO BLDR/SLABS[10]_____ [J CI1HARDPAN [4] CILIMESTONE [1] EAVY [-2]
0 BOULDER fg] O CIDETRITUS[3] _20 20 LLS [1] wr CIMODERATE[4] Susbszare
O coBBLE [8] 7. Z_ O OMucKiz CIWETLANDS [0] CINORMAL [0] ==
OO0 GRAVEL [7] —_— . PEsHTE LT Z0" OwamoPanpo] CIFREE[) ( ]
[J00 sAND 6] —— — DODOARTIFICIAL[0]_____ ____ [1SANDSTONE [0] 69% LPEXTENSIVE [
101 BEDROCK [5] (Score natural substrates; ignore I RIPIRAP [0} ¥ % OMODERATE[] ===
NUMBER OF BEST TYPES: L] 4 or more [2] sludge from point-sources) ] LACUSTURINE [0] & LI NORMAL [0] 20
c z '3 or less [0] C1SHALE -1} CINONE 1]
LI [J COAL FINES [-2]

2] ISTREAM CO, Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
] . Vgpquaﬁty, 2-Moderate amounts, but not of t?ghesl quality or in small amounts of highggt AMOUNT
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large Check ONE (Or 2 & average)
diameter log that is stable, well developed rootmyd in deep / fast water, or deep, well-defined, functional poals. E’EXTENSIVE >75% [11]

UNDERCUT BANKS [1] POOLS >70cm [2] . OXBOWS, BACKWATERS [1] [] MODERATE 25-75% [7]
— OVERHANGING VEGETATION [1] ROOTWADS [1] AQUATIC MACROPHYTES [1] [] SPARSE 5-<25% [3]
—_ SHALLOWS (IN SLOW WATER) [1] BOULDERS [1] LOGS OR WOODY DEBRIS [1] [] NEARLY ABSENT <5% [1]

ROOTMATS [1]

Cover ffr 3
Comments Maximum § 1"
20

3] CHAMNEL MORPHOL OG ¥ Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY

I HiIGH [4] ] EXCELLENT[7] [J NONE[6] O HIGH[3]
[ MODERATE [31 [0 GooD [5] [J RECOVERED [4] [J MODERATE [2]
O row 2 [ FAR [3] L[] RECOVERING [3] B Low 1] %

NONE [1] @ POOR 1] [ RECENT OR NO RECOVERY [1] Channe/fr——
Comments Maxrowm 4 =
4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £4C# BAMK(Or 2 per bank & average)

River right fooking downstream RIPARIAN WIDTH FLOOD PLAIN QUALITY
& EROSION 11 £ wibe > 50m 141 ala) FOREST, SWAMP [3] CONSERVATION TILLAGE [1]

El ONE/LITTLE [3] [] [] MODERATE 10-50m[3] Ll [l SHRUB OR OLD FIELD [2] [J £ URBAN OR INDUSTRIAL 0]
[Z] [ MODERATE [2] [ [F'NARROW 5-10m [2] 7' RESIDENTIAL, PARI, NEW FIELD [1] L1 [J MINING / CONSTRUCTION 10}
01 [1 HEAVY / SEVERE [1] [] [J] VERY NARROW < 5m [1] O CI FENCED PASTURE [1] Indicate predominant land use(s)

[ [ NONE [0} [ CJ oPEN PASTURE, ROWCROP [01  past 100m riparian.  fpaap)

Conmments Maximum

10

S1 POOL / GLIDEAND RIFFLE / RUN OUALITY

MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLY?) Check ONE (Or 2 & average) Check ALL that apply Frimary Contact
>1m [6] L1 POOL WIDTH>RIFFLEWIDTH[2] [] TORRENTIAL [-1] C¥'SLOW [1] Seconaary Contac.
[ 0.7-<1m [4] [ POOL WIDTH=RIFFLEWIDTH[1] L[] VERY FAST 1 I INTERSTITIAL [-1] 5.,.,,,..,,..,.,0,....,...,,..,..,.‘;
[10.4<0.7m [2] [1POOL WIDTH <RIFFLEWIDTH[0] [ FAST [1] L1 INTERMITTENT [-2]
[10.2<0.4m [1] CImopeERATE [1] [ EDDIES [1]
[1<0.2m [0} Indicate for reach - pools and riffles.
Comments

Indicate for functional riffles; Best areas must be large enough to support a population

of riffle-obligate species: Check ONE (Or 2 & averags). CINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
CI1BESTAREAS >10cm (2] [JMAXIMUM > 50cm [2] [] STABLE {e.g., Cobble, Boulder) [2] I NONE 2}
[l BESTAREAS 5-10cm [1] [1MAXIMUM < 50cm [1] [ MOD. STABLE (e.g., Large Gravel) [1] Jpow 1] -
Ef:EST AREAS < 5¢m Nove CYUNSTABLE (e.g., Fine Gravel, Sand} [0] MODERATE [0] A’/’gé’ &
Imetric=0] Dextenswve1),, 274 O
Comments ax""wg |\
6] GRADIENT( iy E( RGN %POOL: %GLIDEH afmn
DRAINAGE AREA MODERATE [6-10 :
RA ( miz) [ HIGH - VERY HIGH [10-6] %RUN: %RIFFLE: Mapmmdi
——————
EPA 4520 06/16/06
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Comment RE: Reach consistency/\s reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling observations, Concerns, Access directions, etc,

A/ SAMPLED REACH
Check ALL that apply
METHOD STAGE
[J] BOAT 1st-semple pass- 2nd
[] WapE OHGH [0
I L. LINE Oue 0
L] OTHER m_,..%a:#_u
el
0 6.2Km CLARITY BJALSTHETICS L) MANTENANCE Circle some & COMMENT LT (SSUES 7 MEASUREMENTS
O 0A5Km [ 2amole pase- ‘fj CINUISANGE ALGAE PUBLIC / PRIVATE / BOTH / NA WWTP / CSO / NPDES / INDUSTRY g wigth
O od2km 57 2o ] LI INVASIVE MACROPHYTES ~ ACTIVE!HISTORIC /BOTH /NA HARDENED/URBAN / DIRTSGRIME 5, o'
Domer [irsoom B LIEXCESS TURBIDTY YOUNG-SUCCESSION-OLD CONTAMINATED / LANDFILL  * JoP!
g 5 EpiscoLoraTioN SPRAY / SNAG / REMOVED BMPs-CONSTRUCTION-SEDIMENT ~ MaX- depth
Os 70 cm/ CTB g CIFoam/scum MODIFIED / DIPPED OUT / NA LOGGING / IRRIGATION / COOLING X bankfull width
meters SECCHIDEPTHL] [ o). sHEeN LEVEED / ONE SIDED BANK / EROSION / SURFACE ~ bankfull X depth
CANOPY 1 em [ TRASH/LITTER RELOCATED / CUTOFFS FALSE BANK / MANURE / LAGOON ~ WID ratio
[1>85%-0PEN § L] NUISANCE ODOR MOVING-BEDLOAD-STABLE WASH H0 / TILE /M0 TABLE  bankfull max, depth
[155%-<85% 2 cm LlSLUDGE DEPOSITS ARMOURED / SLUMPS ACID/ MINE / QUARRY / FLOW floodprone x2 width
1 30%-<55% [J csos/ssosiouTFALLS _z v_wwvumw \\ w.uo..zmu 4 " NATURAL/WETLAND/STAGNANT entrench. ratio
10%-<30% CTRECREATION _ Avea_ veemi gl PARK/GOLF /LAWN/HOME /sy 77
m <10%- CLOSED 1 POOL: [1>100§2[] >3 FLOOD CONTROL / DRAINAGE ATMOSPHERE / DATA PAUCITY ™
Stream rawing:

Fhw h)o& o 4
*r.\f
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Appendix 3. Google Earth Images
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Google Earth Image 1. Distribution of sites # 77 — 85 on Hellbranch Run.
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Google Earth Image 2. Study area of 200 meters (red line) at Site # 77.
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Google Earth Image 3. Study area of 200 meters (red line) at Site # 78.
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Google Earth Image 4. Study area of 200 meters (red line) at Site # 79.
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Google Earth Image 5. Study area of 200 meters (red line) at Site # 80.
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Google Earth Image 6. Study area of 200 meters (red line) at Site # 81.
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Google Earth Image 7. Study area of 200 meters (red line) at Site # 82.
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Google Earth Image 8. Study area of 200 meters (red line) at Site # 83.
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Google Earth Image 9. Study area of 200 meters (red line) at Site # 84.
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Google Earth Image 10. Study area of 200 meters (red line) at Site # 85.




Appendix 4: Photographs
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Photograph 2. Hellbranch Run (Site 77) from mouth of constructed secondary channel upstream.
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Photograph 4. Hellbranch Run (Site 77) at its confluence with Big Darby Creek.




Photograph 6. Hellbranch Run (Site 78) near the Lambert Road Bridge.




Photograph 8. Hellbranch Run (Site 78) within the 200 meter sample area.
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Photograph 10. Hellbranch Run (Site 79) within the 200 meter sample area.
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Photograph 12. Hellbranch Run (site 80) showing the pool-like habitat at the bridge.
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Photograph 13. Hellbranch Run (Site 80) showing the snapping turtle (at arrow).

Photograph 14. Hellbranch Run (Site 80) showing the favorable substrate for mussels here.




Photograph 16. Hellbranch Run (Site 80) within the 200 meter sample area.
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Photograph 18. Hellbranch Run (Site 81) downstream of the Grove City — Kropp Road Bridge.
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Photograph 20. Hellbranch Run (Site 81) showing a long, shallow pool.
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Photograph 21. Hellbranch Run (Site 81) showing the quality of the stream at this location,

Photograph 22. Hellbranch Run (Site 82) showing the natural appearance of the stream.
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Photograph 24. Hellbranch Run (Site 82) showing heavy silt cover over the substrate.




Photograph 25.

Photograph 26. Hellbranch Run (Site 83) showing the embedded substrate.




Photograph 28. Hellbranch Run (Site 83) showing good habitat development.
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Photograph 30. Hellbranch Run (Site 84) showing the good development of the stream.
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Photograph 32. Hellbranch Run (Site 84) showing excessive treefall in the reach.




Photograph 34. Hellbranch Run (Site 85) showing the discolored water and heavy silt deposition.
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Photograph 35. Hellbranch Run (Site 85) showing the vegetative banks, thick silt deposition, and
abundant pool-like channelization.
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Appendix 5: Permits and authorizations
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20724, 1142 AN

NATIVE ENDANGERED & THREATENED SP.
RECOVERY

Permit Number: ES184089

Version Number: 6

Effective: 2024-05-24 Expires:

2025-12-31

:::r:mm of:lho Interior i o 2
Leslie Leslie Lueckenhoff

U.S. FISH AND WILDLIFE SERVICE 4-05-23 08:42-56

ES Biloomington Permit Office l_ueckenh()ﬁ2

5600 American Boulevard, West, Suite

990 :
Acting Midwest Region

Bloomington, Minnesota 55437-1458 o

Ecological Services
permitsRIES@fws.gov Program Lead

Permittee:

MICHAEL HOGGARTH
4849 WOODHAVEN DRIVE
GALENA, OH 43021

us

Authority. Statutes and Regulations: 16 U.S.C, 1539 (a), 16 U.S.C. 1533 (d) 50 CFR 17.22, 50 CFR
17.32, 50 CFR 13

Location where authorized activity may be conducted:

On lands specified in the conditions balow.

Reporting requirements:

Reports are due 1/31 following each year this permit is in effect.
See terms and conditions for reporting requirements.

s " 4 M Petars_srint_tedeeal_permasys_aeaddS8atc 108620007 ebikeSRots

"m
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S8, 11.42 AM Fadersl Permit PER2368065

NATIVE ENDANGERED & THREATENED SP.
RECOVERY

Permit Number: ES194099

Version Number: 6

Effective: 2024-05-24 Expires:
2025-12-31

Authorizations and Conditions:

A. General Conditions set out in Subpart B of 50 CFR 13, and specific Conditions contained in
Federal regulations cited above, are hereby made a part of this permit. All activities
authorized herein must be carried out in accord with and for the purposes described in the
application submitted. Continued validity, or renewal of this permit is subject to complete
and timely compliance with all applicable Conditions, including the filing of all required
information and reports.

B. The validity of this permit is also conditioned upon strict observance of all applicable foreign,
state, local, tribal, or other Federal law.

C. Valid for use by Michael A. Hoggarth,

C.1. Unnamed assistants may work on permitted activities under the direct and on-site
supervision of Dr. Hoggarth. “On-site supervision® is defined as having the Permittee at
a distance close enough to enable immediate assistance (o a supervised individual, as
needed, while the supervised individual conducts an authorized activity.

D. Acceptance of this permit serves as evidence that the Permittee understands and agrees to
abide by the terms of this permit and all sections of Title 50 Code of Federal Regulations
(CFR).Pm13md17 pommtolauedpwm:

. Section 11 of the Endangered Species

Auoﬂsnas pmvidesformdpenalﬂoabrfaimﬁooompiym
permit conditions.

A request for permit renewal and the $100 application processing fee must be received at
least 30 days prior to the expiration date of this permit to continue conducting authorized
activities under the expired permit while your application Is being processed (subject to
cocmlaneowthOCFR.Pam1321and1322) Please use

mw«mmmwmwmmmm permit application and
application processing fee. Mmﬂmmuwmmnotmﬂ.mm

invalid on the axpiration date. Unless otherwise instructed within the Authorizations and
Conditions, annual reports are due by January 31 foliowing each year your permit is in effect
and shall be submitted to all offices identified in the permit Conditions.

nrgn i 2 S Tid=fws_pond_federsl_permitdsys d=addSBak 108020100407 e00ca54bctS a1



S2N24, 1142 A Fecarnl Permit PERZISS06S

NATIVE ENDANGERED & THREATENED SP.
RECOVERY

Permit Number: ES194099

Version Number: 6

Effective: 2024-05-24 Expires:
2025-12-31

E. Pemittee is authorized to take (only in the context of harass by survey - capture, handle,

LR

collect non-intrusive data/measurements, temporary hold, release; capture, transport,
relocate) freshwater mussel species identified below for scientific research aimed at
recovery of the species: presence/absence surveys, studies to document habitat use,

monitoring, and to evaluate potential impacts, This permit does not authorize the
collection of voucher specimens.

Issuance of this permit does not constitute permission to conduct these activities on National
Wildlife Refuges or any other public or private lands; such permission must be obtained
separately from the appropriate landowner or land manager before beginning these
authorized activities. This permit, neither directly nor by implication, grants the right of
trespass.

A copy of this permit must be physically present on any person(s) conducting authorized
activities. NOTE: This permit is limited to the activities and identified species authorized

pimpleback
mussel (Epioblasma capsaeformis
Pink mucke! (pearlymussel) (Lampsilis abrupta)
Puplocafspawpoaquaul(Eplqblamobﬂquﬂaobllqu«a)
Rabbitsfoot (Quadrula cylindrica cylindrica)
Rayed bean (Villosa fabalis)

A Vet _port_fodors permtloys @+ad458akc 153020100007 60 Scn HbadAS
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52924 1142 AM Feders Permit PERZII00S

NATIVE ENDANGERED & THREATENED SP.
RECOVERY

Permit Number: ES194099

Version Number: 6

Effective: 2024-05-24 Expires:
2025-12-31

Ring pink (mussel) (Obovaria retusa)
Round

Winged mapleleaf (Quadrula fragosa)
F. Activities are authorized at the following locations:

F.1. Within the U.S. Fish and Wildlife Service (USFWS) Region 3 States: Indiana, Michigan,

and Ohio upon receipt of written concurrence from the Field Supervisor, as outlined in
Condition G.

F.2. Within the USFWS Region 4 State: Konwokyuponrawptdwrmnconmncﬂrom
the Field Supervisor, as outfined in Condition G

F.3. Within the USFWS Region 5 States: New York, Pennsylvania, and West Virginia upon
receipt of written concurrence from the Field Supervisor, as outiined in Condition G.

G. Permittee shall notify and request approval from the USFWS Field Supervisor at least 15
dayspnottoomducﬁngmmﬂes Comacthfotmabonlsmlhbloot
. > O S NCE DO~ UON-Of «

Ywmmmmwmum

G.1. Species for which proposed activities are being conducted.
G.2, Location of proposed activities, including project site, county, and state,
G.3. Acomplete description of activities (i.e., proposed project pian, including purpose and

need, surveys, methods, etc.). A copy of the specific site study plan must be included
when the purpose includes relocation,

[ s et - s Tdeiwa_pret_federal_germitheys dead4 S5k 158020109407 0t GroS4ncbAS



S22¢, A2 Feceesl Permat PER230006S

NATIVE ENDANGERED & THREATENED SP.
RECOVERY

Permit Number: ES194099

Version Number: &

Effective: 2024-05-24 Expires:
2025-12-31

G.4. Dates when the project is proposed to take place.
G.5. Evidence that Permittee has received any required contracts to complete the activities.
G.6. Whether all annual reporting requirements have been fulfilled.

You may proceed with only the aclivities described in your written concurrence lefter, upon
recaipt from the applicable USFWS Field Supervisor. Your concurrence letter must be
carried with this permit to authorize site-specific activities.

H. Permittee shall adhere to the following conditions regarding the capture, handling, tagging

heps Ak

and relocation/release of mussels:

H.1. Permittee may take (remove from the substrate, by hand, for identification and data
collection) mussels via wading, snorkeling, or diving and temporarily hold healthy
specimens.

H.2. Permittee may temporarily hold specimens in mesh bags, either suspended in the
water or held in a container containing river water, while awaiting identification and data
collection. Specimens may be hekd for up to three hours if they are held in the water in
bags that allow free movement of water in the river from which the mussels were taken
or held in containers of water that is changed every hour [every half-hour when air
temperatures are at or above 80° Fahrenheit (F)] and replaced with water freshly taken
from the water where the mussels were collected. When practicable, specimens held in
containers must remain in the shade. Specimens must be retumed to the locality from
which they were taken. Live specimens that cannot be identified at the site must be
photographed for identification purposes.

H.3. Collection of live mussel specimens must be done only when the water temperature is
above 40° F. Musseis must be retumed by hand to suitable habitat, by divers if
necessary. When air temperatures are below 32° F or above 90° F, specific details
regarding collection and handling activities as well as how mussels should be placed
(i.e.. reburying instructions) shall be coordinated with the field office(s) where activities
are occurring (Condition P.)

H.4. Al live mussels shall be measured (length and height) and, if possible, sexed and
aged. No intrusive activities are permitted. Data collected shall include descriptions of
external morphometry and reproductive status. All specimens of federally listed species

TR Ser AosTidshars print_fodersl_permiibays_0=a44582%0 108020 09407 cbioeS4octas

a1
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2024, 1142 AM

NATIVE ENDANGERED & THREATENED SP.
RECOVERY

Permit Number: ES194099

Version Number: 6

Effective: 2024-05-24 Expires:
2025-12-31

- or a representative sample for each species — must be photographed prior to
release.

H.5. Capture and relocation shall be authorized under this permit only under special

circumstances when listed mussels are anticipated to be harmed by dewatering and/or
stranding and only with written approval from the USFWS Field Supervisor for the
state(s) in which the activity Is proposed and in accordance with the conditions
described below. Such specimens may be moved into deeper water at the survey site;
1o a suitable location near the survey site; or, to an alternative location within the same
HUC 12 watershed, coordinated with and approved by the appropriate U.S. Fish and
Wildlife Field office. Capture and relocation under other circumstances shall be
authorized under this permit only In Michigan and requires written approval from the
USFWS Field Supervisor for the state(s) in which the activity is proposed. In Michigan,
any relocation would also be conducted in accordance with the Michigan Freshwater
Mussel Survey Protocols and Relocation Procedures.

H5a. Ta;o(mnmoﬂomhwmu&yhuﬂ)ﬂnmduvhwadm,mkﬂwa

H.5.b. For transportation purposes, Permittee may temporarily hold specimens in either
river water within aerated holding tanks or in ice chests draped in damp burlap
and may move specimens to relocation site(s) as authorized in writing by the
U.S. Fish and Wildlife Service Field Office. In all cases, handling and exposure
shall be kept to @ minimum during relocation effort.

H.5.c. Specimens shall be measured, photographed, and tagged prior to transporting
them to approved relocation sites. Tagging of mussels may be omitted under
W&mm.w”mmsm.mnﬂmdmmtam

chemistry) conducive to survival of

H.5.d. Permittee may temporarily hold specimens in mesh bags, either suspended in
the water or held in a container containing river water, while awaiting
identification and dala collection. Specimens may be held for up 1o 3 hours
provided that they are held in the water in bags that allow free movement of
water in the water body from which the mussels were taken from or held in
buckets/containers of walter that is every hour [every half-hour when air
temperatures are at or above 800 Fahrenheit (F)] and replaced with water freshly

FEDA SWRO00TNRS sor MeesTidetws_print_fodersl_penmiiiays 10=0445800 1080241 00T alAceSactls

Ak}
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S2W26 1142

NATIVE ENDANGERED & THREATENED SP,
RECOVERY

Permit Number: ES194099

Version Number: 6

Effective: 2024-05-24 Expires:
2025-12-31

H.6.

taken from the water where the mussels were collected. When practicable,
specimens held in containers must remain in the shade. Live specimens that
cannot be identified at the site must be photographed for identification purposes.

H.5.e. Collection of live mussel specimens for prior approved relocation must be done
only when the water temperature is above 40° Fahrenheit. When air
temperatures are below 32° F or above 90 ° F, specific details regarding
collection and handling activities as well as how mussels should be placed (i.e.,
reburying instructions) shall be coordinated with the field office(s) where
activities are occurring (Condition P.)

H.5.1. Specimens must be retumed to a suitable locality. A suitable location for
replanting of specimens shall be determined prior to taking mussels from the
original site. The location for replanting must have a stabie substrate and have
characteristics similar to the substrate from which the specimens are collected
(and approved by the Field Office as explained in Condition G.).

H.5.g. The permittee shall obtain, record, and report the geographic coordinates of the
specific relocation site(s) using a GPS receiver. In addition to GPS data, the
permittee shall describe the general relocation area using unique river or bank
identifiers to provide a general location of the site using triangulation. Live
mussels must be returned unharmed lo the substrate within three hours of
collection. Divers should follow the protocol in H.3., above to position the
relocated specimens in the substrate by hand.

H.5.h. The USFWS Fleld Supervisor for the state(s) in which the activity is proposed
will specify in writing whether all listed mussels shall be marked or etched with a
unique identifier and will also describe In writing the nature of marking (e.g.,
shellfish lag vs. etching) to be used. This USFWS field office may convey this in
any site-specific authorization provided or in writing separately.

The shells of all live specimens collected or captured temporarily must be thoroughly
inspected for the presence of zebra mussels (Oreissena polymorpha). Unionids with
zebra mussels attached must be cleaned by scrubbing prior to returning to the
substrate. Document the incidence of zebra mussels and Asiatic clams (Corbicula
fluminea) at project sites.

08 Aavepemris SECrCENOWSAACes ComMws Tidrtws [xt_federal pormitheys_dvadd S8ak: 108020109407 oblcaS At
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S2904 112 A

NATIVE ENDANGERED & THREATENED SP.
RECOVERY

Permit Number: ES194099

Version Number: 6

Effective: 2024-05-24 Expires:
2025-12-31

H.7.

H.8.

H.6.a. Equipment used in multiple waterbodies to capture and handle freshwater
mussels shall be cleaned and decontaminated, including personal gear such as
boots and gloves, sediment screens, buckets, boats, or other sampling
equipment. Current data on nonindigenous aquatic species (NAS) distribution
Mmmm«wmymmbemdknmmmmdm

Any dead endangered or threatened mussel shells and any specimens accidentally
killed or that are moribund or freshly-dead and contain soft tissue are to be preserved
according to standard museum practices, properly identified and indexed (collection
site, UTM coordinates, site conditions when collected, date collected, and permit
authorizing collection). All dead specimens shall be sent to a public scientific or
educational facility or museum in the state the individuals were collected along with a
copy of the permit(s) under which they were collected. All specimens retained under
this permit remain the property of the United States Government and must clearly be
identified as such,

Permittee shall notify the U.S. Fish and Wildlife Service Field Supervisor(s) in writing of
any newly discovered species locations previously undocumented sites only) within 48

shall be provided In writing with a copy to the office identified in Condition N. No
voucher specimens may be collected. Mywyiduﬂbdmwﬂushdbo
vouchered with photographs and/or video recordings.

H.9. Accidental injuries and/or mortalities of listed species may not exceed two (2)

specimens of a permitted species. In the avent this number is met, all permitted
activities must cease. The Permittee must report any mortality or serious injury to the
USFWS Midwest Regional Permit Coordinator (Condition N.1.) and the USFWS Field

Oﬁwmmmicmmdmawmmmw

mwm erWWmNMWWWam
explanation must be provided within five (5) days of the incident. Following mortality or
injury of two specimens of a permitted species, you may not resume activities
authorized by this permit without written permission of the U.S. Fish and Wildlife
Service, Regional office in Bloomington, Minnesota (Condition N.1.).

e re Awadideten_priet_federal_pocmitAays_ideaddStaks thSadd 1 00407 stdcaldbcbA s
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SR VAT AN Feders Perma PERZISS00S

NATIVE ENDANGERED & THREATENED SP.
RECOVERY

Permit Number: ES194099

Version Number: 6

Effoctive: 2024-05-24 Expires:
2025-12-31

I. Upon determination that endangered or threatened freshwater mussel species are present at

undocumented sites, Permittee shall notify the following USFWS offices within 48
hours: the Regional Minnesota office Recovery Permit Coordinator (Condition M.) and the
USFWS Field Supervisor within the geographic location of study areas
(WMMWMMMMWWMMMW

rvival-permits-recovery-permits). No voucher specimens may be collected. Any newly
WWMM“NWWWM«MW

Accidental injury or mortality of federally listed freshwater mussel species may not exceed
two (2) specimens. In the event that any accidental injury or mortality occurs, all activities
must cease, The Permittee shall notify the applicable USFWS Field Supervisor in the state
in which the incident occurred (contact information provided at:
hittps:/iwww.fws.gov/service/3-200-59-scientific-purposes-enhancement-propagation-or-
survival-permits-recovery-permits) in writing of any mussel mortality or injury within 24
hours. Written notification shall also be made within 48 hours to the Regional Minnesota
office Recovery Permit Coordinator (Condition M.). The Permittee’s statement must
document the cause of the injury or mortality, and identify all remedial measures employed
by the Permittee to eliminate future mortality or injury events. Based on consultation
between the USFWS offices, decisions will be made regarding remedial measures that will
be implemented and whether and/or when any of the authorized activities may continue.
The USFWS Field Supervisor within the geographic location in which the incident occurred
wmamwiuunmw)mmmsmmmmdmmdwum
or dead specimen. Permitted activities may resume upon receipt of written approval from

the USFWS Field Supervisor within the geographic location in which the incident occurred.

Any specimens that are moribund or freshly-dead and contain soft tissue shall be preserved
according to standard museum praclices, properly identified and indexed (collection site,
UTM coordinates or latlong, site conditions when collected, date collected, and permit
authorizing collection). All specimens shall be maintained at the Department of Life and
Earth Sciences, Otterbein College, the Museum of Zoology, Ohio State University, or a public
scientific museum in the state where collection occurred. All specimens retained under this
permit remain the property of the United States Government and must dlearly be identified
as such. Any mussels that are not authorized for retention are to be chilled and promptly
transferred to the USFWS Field Supervisor within the geographic location of study areas for
potential necropsy and/or contaminants analysis.

K. This permit is non-transferable.

o o Vs, SwaTiefant print_fodersl permifsys id=ad4S8adc 10824 109607 adBoeSAtcha s
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L. Permittee must carry a copy of this permit at all times when conducting the authorized

activities. Shipments of collected biclogical materials should also be accompanied by a
copy of this permit. Note that this permit is limited to the above activities and identified
species.

. Issuance of this permit does not constitute permission to conduct these activities on National
Wildlife Refuges or any other public or privale lands; such permission must be obtained
separately from the appropriate landowner or land manager before beginning these
authorized activities. This permit, neither directly nor by implication, grants the right of
trespass.

. Upon locating a dead, injured, or sick federally listed species, under circumstances not
addressed in this authorization, initial notification must be made immediately to the USFWS
mehmsuuhmmmummwmm

mmmnwmmwmmummmmusms Regional
Minnesota Office Recovery Permit Coordinator identified below. Those offices will confer
with the USFWS' Division of Law Enforcement as appropriate and determine next steps.
Care should be taken in handling sick, Injured, or dead specimens to ensure effective
treatment or to preserve biological materials for later analysis. In conjunction with the care
of sick or injured endangered or threatened species, and the preservation of biological
materials from a dead individual, the finder should take responsible steps to ensure that the
site Is not unnecessarily disturbed.

. An Annual Report of all activities conducted under the authority of this permit is due by
January 31 following gach year this permit is in effect. In addition, coples of all publications
and reports resulting from work conducted under this parmit must be submitted as they
become available. Failure to fumish any reports required by this permit is cause for permit
revocation and/or denial of future permit applications. At a minimum, your report shall
include:

0O.1. The *3-2523_USFWS Freshwater Mussel Reporting Form” is required for reporting data
lnRoaon:!mdcmbo Mmmoswsmmmmwm

npormg Mmbmmmmnnﬂmwdahbm\
Using the reporting form will help standardize data collection and increase efficiency in
reporting.

hrpa Twsopemas. i s Tici=hwa_pent_fodersl_pormithsys id=adsS3ak 158020100407 edOc0S54bchas
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0.2. Acomplete discussion of field procedures, data coilection methods, results, and
conclusions.

0.3. The date, time, and locations (state, county, locality, UTM coordinates or GIS data with
projection information) where each listed and/or candidate species was encountered
and the location it was retumed.

0.4. The locations of the surveyed sites where no listed species were located.

0.5. Habitat conditions at sites where E. 0. obiiquata were collected and at sites where they
were replanted, including: water depth, substrate composition, sedimentation, and any
other relevant data.

0.6. Habitat conditions at sites where threatened or endangered specimens were collected,
incbdng water depth, substrate composition, sedimentation, and any other relevant

0.7. The size, age, sex and condition (if determinable) of any individuals encountered.
0.8. Any identification numbers or marks added to live specimens.

0.9. An assessment of the success of relocation and its use as a conservation and
management ool

0.10. A complete description of injuries and/or mortalities to listed species while in your
possession, the dates of occurrence, location where incident occurred, disposition of
the species, any circumstances surrounding the incidents, and a description of any
steps taken 1o reduce the likelihood that such injuries and/or mortalities will occur in the
future.

0.11. Alist of any salvaged specimens, locations where salvaged, their disposition, and
where they are being maintained.

0.12. Any other data you may have coliected for individual nalads, such as evidence of
or injury, and cbservations of zebra mussel (D. polymorpha) andlor Asiatic
clam (C. flumineoa) infestation,

0.13. Copies of any separate reports and/or publications resulting from work conducted
under the authority of this permit.

s, (Mwsepermis. Pars i3 bvs_prirt_loderst_permaAsys_i0=atd58alcti8e 20100407 et BceSAbRAS
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0.14. Photographs of the identifying characteristics for each individual federally-listed
species captured are encouraged. The Permittee may be requested to provide
individual photographs after submittal of annual reporting data.

0.15. Data for all mussels surveyed and include, but not be limited to, the data requested in
any automated or species-specific data form provided by the USFWS. If a form is not
provided by the USFWS, submit legible photocopies of all field data sheets for all
species collected and a digital copy of any photographs of musse! specimens taken for
species identification during your surveys.

0.16. Copies of all site specific authorization letters required under Condition G.

IF NO ACTIVITIES OCCURRED OVER THE COURSE OF THE YEAR, INDICATION OF SUCH
SHALL BE SUBMITTED AS AN ANNUAL REPORT.

P. Copies of your reports shall be sent to all applicable offices indicated below. Your
transmittal letter (or email) must cite your Federal permit number. Electronic copies shall be
submitted in MS Word, Portable Document Format, Rich Text Format, or other file format
that is compatible with the receiving office (thumb drives/flash drives cannot be
accepted).

P.1. Regional Recovery Permit Coordinator
U.S. Fish and Wildlife Service
Ecological Services - Endangered Species
5600 American Bivd. W., Suite 990
Bloomington, Minnesota 55437-1458
(612/713-5343; fax 612/713-5292)

RemitsRIES@fws.gov

P.2. Regional Recovery Permit Coordinator
U.S, Fish and Wildiife Service

Endangered Species Permits
1875 Century Bivd.

Allanta, Georgia 30345-3301
(404/679-7097; fax 404/679-7081)

RemitsR4ES@fws.g0v

AIpn | taseperTits > MesDdstes_prod_fodersl_penrailsys_ e ntdSiat: 105020100407 ebOcoSIb4S
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Effective: 2024-05-24 Expires:
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P.3. Regional Recavery Permit Coordinator
U.S. Fish and Wildlife Service
Endangered Species Division
300 Westgate Center Drive
Hadley, Massachusetts 01035-9589
(413/253-8212; fax 413/253-8482)
permitsREES@fws.o0y

P.4. Additionally, based on geographic area, reports and publications shall be submitted
to the applicable offices at hitps://www.fws.gov/service/3-200-59-scientific-purposes-
enhancement-propagation-or-survival-permits-recovery-permits

P.5. For mussels, please send reports 1o the applicable species leads in Region 4 for those
species that were found: hitps://www.fws.gov/imedia/recovery-leads-southeast

cc:  FWS/Regional Offices - Georgla and Massachusetts (Attn: Regional Recovery Permit
Coordinator)
FWS, TE Coordinator: Ninois/lowa, Indiana, Michigan, Minnesota/Wisconsin, Missouri,
Ohio
DNR/DOC, TE Coordinator: Indiana, Michigan, Ohio
END
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Division of Wildlife Headquarters
2045 Morse Road. Bidg. G
Columbus, Ohio 43229-6693
1-800-WILDLIFE

WILDLIFE
Ohio Department of Natural Resources

Scientific Collection
License Number: SC220006

Permit Holder:
MICHAEL HOGGARTH
4849 WOODHAVEN DR.
GALENA, OH 43021

Others authorized on permit: NO

Chief: Kendra S. Wecker

Effective Date: 03/07/2023
Expiration Date: 03/15/2026

OTTERBEIN UNIVERSITY
4849 WOODHAVEN DR.
GALENA, OH 43021
COUNTY: DELAWARE

The permittee is hereby granted permission to take, possess, and transport at any time and in any manner specimens of
wild animals, subject to the conditions and restrictions listed below or any documents accompanying this permit.

The Chief of the Division of Wildlife will not issue permit for Dangerous Wild Animal (DWA) species (ORC
935.01) except native DWA, required for specific projects. The permit issued by the Chief does not relieve the
permittee of any responsibility to obtain a permit pursuant to R.C. Chapter 935 except as specified for the
animals and purposes permitted herein. The permittee must adhere to all additional requirements under R.C.

Chapter 935.
THIS PERMIT IS RESTRICTED AS FOLLOWS:

All native freshwater mussels are protected in the State of Ohio (Section 1533.324 of the Ohio Revised Code). In
addition, federally listed species are protected by the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C.
1531 et seq.). Impacts to all freshwater mussels, including State and Federally protected mussels, and their habitats
should be avoided and minimized to the maximum extent practicable. If impacts cannot be avoided, all streams which
contain mussels or potential mussel habitat must be surveyed prior to any proposed stream disturbance following the

Ohio Mussel Survey Protocol - April 2022 (link below).

https://ohiodnr.gov/static/documents/wildlife/permits/dow-protocol-ohio-mussel-survey.pdf

Mussel surveys are based on stream size and the potential presence of Federally Listed Species (FLS). Accordingly, for
purposes of determining survey efforts, Ohio streams have been divided into the five categories listed below and are

specifically named in Appendix A of the Ohio Mussel Survey Protocol:

-Unlisted: Streams not listed in the protocol with watersheds >5 mi2 with the potential for mussels.

-Group 1: Small to mid-sized streams, FLS not expected.

-Group 2: Small to mid-sized streams, FLS expected.
-Group 3: Large Rivers, FLS not expected.
-Group 4: Large Rivers, FLS expected.

This permit authorizes you and those working under your direct on-site supervision to work with freshwater mussels in
Group 1 and 3 streams, including work with state-list designated endangered or threatened species (state-listed
species). For work in Group 2 and 4 streams, a current federal permit for working with mussels is also required. All
mussel surveyors in Ohio are required to be certified by the state of Ohio, and you may only work in the systems that you

have been approved for (link below):

https://ohiodnr.gov/static/documents/wildlife/permits/dow-list-approved-mussel-surveyors.pdf

This permit allows you to collect specimens of freshwater mussels, including state-listed species for survey and inventory
purposes, to add dead specimens of mussels salvaged during fieldwork to an approved repository, to continue to monitor
mussel beds of mussels in Ohio, and to locate additional populations of mussel in Ohio. This permit does not authorize

the use of lethal means.
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This permit is conditioned on the following requirements:

1. At least 15 days prior to the initiation of a mussel survey in Group 1 & 3 systems, please provide John Navarro
(iohn.navarro@dnr.ohio.gov) with a study plan specifying the objectives, location, dates, and all other details, for Division
of Wildlife review and approval. For mussel surveys in Group 2 & 4 systems, contact the USFWS (Angela Boyer at
angela_boyer@fws.gov).

2. May only work in the systems that you have been approved for (Reconnaissance, Groups 1 & 3, Groups 2 & 4).

3. If approved, may collect mussels, including listed species, for survey and inventory. May also collect non-endangered
fish. Sportfish greater than six (>6) inches must be immediately released.

4. At least 24 hours prior to collection activities, the permittee must contact the local wildlife officer (attachment) to advise
locations and sampling duration (messages are acceptable). Permission must be obtained from private landowners.

5. Any and all work conducted on federally listed mussels, as well as identification of mussels, must be conducted by
federal permittees following restrictions of a current Federal permit. Assistants are only permitted to work under the
direct, on-site supervision of federal permittees.

6. Specimens may be temporarily held per guidelines outlined in the mussel protocol and released within 3 hours to the
collection location. Live specimens must be maintained at the Columbus Zoo's Freshwater Mussel Conservation and
Research Center.

7. All voucher specimens collected are to be deposited at The Ohio State University Museum of Biological Diversity,
Cleveland Museum of Natural History, or the Cincinnati Museum Center, unless otherwise specified in the permit.

8. Collection is prohibited on Division of Wildlife property without explicit written permission from the Division of Wildlife.
Sampling is further restricted in streams that may have federally listed mussels. See Appendix A of the Ohio Mussel
Survey Protocol for locations of federally listed mussels.

9. Please notify John Navarro by email or phone at 614-265-6346 within 24-hours if a new location for a state-listed
species is found.

10. A report of your mussel survey findings for Group 1 and 3 systems should be sent to John Navarro
(john.navarro@dnr.state.oh.us) and for Group 2 and 4 streams should be sent to Angela Boyer (angela_boyer@fws.gov).

11. An annual electronic report must be submitted in the Wildlife Diversity Database Excel spreadsheet format to the
Permit Coordinator at wildlife.permits@dnr.ohio.gov by March 15th of each year. The file may be downloaded from
wildohio.gov or obtained from the Permit Coordinator.

Note that a separate permit under Section 10 of the Endangered Species Act (ESA) is necessary in the case where you
might hold live federally listed species longer than 45 days. Permit requests under Section 10 of the ESA should be
directed to U.S. Fish and Wildlife Service (USFWS) at https://fwsepermits.servicenowservices.com/fws. If you have
questions about whether any proposed activities are covered under this authority or need any other assistance, please
contact Angela Boyer at the USFWS, at (614) 416-8993, ext. 122, or angela_boyer@fws.gov.

12. Permittee may collect and video fish, aguatic macroinvertebrates, reptiles and amphibians for research, survey and
educational purposes. No threatened or endangered species or mussels may be collected under authority of this permit.
All non-target specimens must be immediately released. Specimens must be immediately released after identification
unless required as voucher specimens. Permittee may retain up to three (3) non-endangered bivalves per site as voucher
specimens. Unless being relocated from an impact zone and relocated using DOW approved methods, all endangered
species are to be released at site of capture.

13. At least 24 hours prior to collection activities, the permittee must contact the local wildlife officer (attachment) to
advise locations and sampling duration (messages are acceptable). Permission must be obtained from private
landowners.

14. Live sport fish >6 inches and live state-listed species must be immediately rel d. No mu Is or State-listed
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threatened or endangered species may be taken or possessed from the wild.

15. Biosecurity measures must be taken to minimize the potential transmission of diseases. Gloves, PPE, and equipment
must be switched or disinfected between individuals to minimize the risk of potential disease transmission in the field.
Please follow the recommendations of the Northeast PARC (included) for all work with reptiles and amphibians.

16. Permittee must contact the Division of Wildlife if previously undocumented aquatic invasive species are discovered.
Contact John Navarro at (614) 265-6346 or john.navarro@dnr.ohio.gov with information. If grass carp, silver carp,
big head carp or black carp are captured, please retain and contact Eric Weimer at (419)625-8062 or

at eric.weimer@dnr.ohio.gov.

17. Collection is prohibited in the Killbuck, Big Darby, Little Darby, including their tributaries, the east branch of the
Chagrin River above I-90, Fish Creek (Williams County) and Division of Wildlife property without explicit written
permission from the Division of Wildlife. Sampling is further restricted in streams that may have federally listed mussels.
See Appendix A of the Ohio Mussel Survey Protocol (April 2020

@ https://ohiodnr.gov/static/documents/wildlife/permits/dow-protocol-ohio-mussel-survey. pdf) for

locations of federally listed mussels.

18. All cages or enclosures must prevent ingress or egress of wild animals, have appropriate food and water, maintain
appropriate temperature and provide protection from the weather. Enclosures must allow the animal to maintain species-
specific and/or taxa specific seasonal and biological functions (e.g. bats hibernating). No part of collection may be held
at a private residence.

19. All voucher specimens collected are to be deposited at The Ohio State University Museum of Biological Diversity,
Cleveland Museum of Natural History, or the Cincinnati Museum Center, unless otherwise specified in the permit.

20. An annual electronic report must be submitted in the Wildlife Diversity Database Excel spreadsheet format to the Permit

Coordinator at wildlife.permits@dnr.ohio.gov by March 15th of each year. The file may be downloaded from wildohio.gov or obtained
from the Permit Coordinator.

Locations of Collecting:

statewide, Statewide

Equipment and method used in collection:

Hand Collection; SCUBA, Hand Collection; video, Hester-Dendy plates, hand collecting, Seine, electrocking
Name and number of each species to be collected:

Fishes (Determined), Macroinvertebrates (Determined), Reptiles and Amphibians (varies with project), Unionidae
(Determined)

NO ENDANGERED SPECIES OR AQUATIC NUISANCE SPECIES MAY BE TAKEN WITHOUT WRITTEN
PERMISSION FROM THE CHIEF
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[External Email] Re: [EXTERNAL] Authorization to proceed on a mussel survey within the Darby
Creek watershed

From Boyer, Angela <angela_boyer@fws.gov>
Date Tue 9/3/2024 1:54 PM
To  Hoggarth, Michael <mhoggarth@otterbein.edu>; Navarro, John <john.navarro@dnr.ohio.gov>

Cc  Bob Gable <Bob.Gable@dnr.state.oh.us>; Heather.Doherty@dnr.ohio.gov <heather.doherty@dnr.ohio.gov>;
Chris Yoder <cyoder@mwbinst.com>

Mike,

This is in response to your September 2, 2024, request for an amendment to your Federal Fish and
Wildlife Permit Number ES194099-6 to perform mussel surveys in Ohio in Big Darby Creek, Little Darby
Creek, and Treacle Creek for the Darby Mussel Survey and Integrated Prioritization System Development
Project.

This notification serves as written concurrence that Michael Hoggarth is authorized to proceed with the
surveys as described in the request. The surveys should take place between May 1 and September 30 in
years 2024, 2025, and 2026. Upon completion of the surveys, we request that you submit an electronic
copy of the results to this office.

If any additional freshwater mussel species occurring in these streams become official listed under the
Endangered Species Act prior to the completion of the surveys, you must seek and receive a permit
amendment adding the species to your permit before proceeding further with the surveys.

Please carry a copy of this site-specific authorization and your Federal permit while conducting the
work. Please contact me if you have questions.

Sincerely,

Angela Boyer

Endangered Species Coordinator for Ohio
U.S. Fish and Wildlife Service

4625 Morse Road, Suite 104

Columbus, Ohio 43230

From: Hoggarth, Michael <mhoggarth@otterbein.edu>

Sent: Monday, September 2, 2024 10:50 AM

To: Navarro, John <john.navarro@dnr.ohio.gov>; Boyer, Angela <angela_boyer@fws.gov>

Cc: Bob Gable <Bob.Gable@dnr.state.oh.us>; Heather.Doherty@dnr.ohio.gov <heather.doherty@dnr.ohio.gov>;
Chris Yoder <cyoder@mwbinst.com>

Subject: [EXTERNAL] Authorization to proceed on a mussel survey within the Darby Creek watershed

This email has been received from outside of DOI - Use caution before clicking on links, E
opening attachments, or responding. i
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Hello Angie & John,

I am writing to get authorization from the two of you (Group 1 authorization from John and Group 2
authorization from Angie) to perform the survey work described in the two attached documents. One
attachment (Darby Mussel Survey and IPS Development) is Exhibit 1 of the contract to MBI, which
described the nature of the entire project and the mussel survey work that | am requesting
authorization for. The second document (excel file) is a list of sites where | intend to collect mussel data.
I will also complete a QHEI for each site. The methods | intend to use are the same as | have recently
done in the Little Miami, Olentangy, and Stillwater rivers with the addition of collecting mussel length
data on all live mussels found.

Anyway, this is all happening much more slowly than I had anticipated and so | am a bit behind given the
end of the 2024 field season is quickly approaching. My hope is to begin the work this coming Thursday
if you all can give me authorization by then.

I am making this request to both of you as some sites are Group 1 streams while others are Group 2
streams. Most of the sites are those formerly sampled by Tom, but there are some others too where we
have some more recent mussel and/or water quality data. So, if you each could review and provide
authorization for your specific jurisdiction, | would appreciate it.

If you have any questions about the mussel survey methods, please contact me. If you have
any questions about the Integrated Prioritization System (IPS), please contact Heather or Chris.

Thanks, Mike

Michael A. Hoggarth, Ph.D.

Department of Biology and Earth Science
Otterbein University

614.823.1667 (office)

614.374.7724 (cell)

*OTTERBEIN»
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