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Tables

Table 12

Biological and water quality sampling locations within the Minor Great Black Swampributaries study
area, 201516. The color of the site number corresponds to the narrative evaluation of the lowest scoring
organism group, either fish or macroinvertebrates. Narrave evaluations can encompass seven tiers:
exceptional; very good; good; maginally good; fair; low fair; and poor. Sites shaded blue (exceptional,
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the fair evaluation, however, a fair narrative with regard to fish communities does meet the WWH
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macroinvertebrates may differ slightly from what is listed in the below table; ay differences are

contained within the results tables in their respective sections. NA = not applicable... —
Existing and recommended bneficial use designations for water bodies withirthe M|nor Great Black
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Tontogany Area WWTP permit limit compllance2015 . .
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Exceedances of Ohio Water Quality Standards criteria (OAC 3711)5f0r chemlcal and physwal parameters
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Table 217 Weight of evidence summary table used to assess potential for nutrient enrichment. Biological conditions

Table 227

Table 232

presented in the table are discussed more tiroughly in the Fish and Macroinvertebrate Community
Overview portions of this document. See footnote for colecoding... — 00
Recreation beneficial use attainment table for 59 locations in the Maumee Rlver select trlbutarles
watershed, May 12 Oct. 31, 2015. AIE. coli values are expressed as colony forming units (cfu) per 100
ml of water. Shaded values exceed applicable @ita. Exceedances are evaluated against existing
designated recreational beneficial use designations.... — ¢
Chemical paraméers measured above SQGS in surf|C|al sedlment samples collected by Oh|o EPA in the

Maumee River select tributaries 2016. SRV, TEC and PEC concentrations shaded within the table indicate

values over resgective benchmarks... ettt sm—— 4441111 ¢S 1555444+ ¢+ 4 s+ 14110000« e L L
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Average IBI and Mlwb scores for all streamwithin the Minor Great Black Swamp Tributaries study area,
Darter species collected from the |nd|cated sampllng Iocat|ons from the given time penods .............. 127
Contemporary and historical IBl and MIwb scores from streams within the Minor Great Black Swamp
Tributaries study area for the indicated years. IBl and Mlwb scores are unique each individual samplng
event; if multiple sampling events occurred within a given year, an average of scores was taken.
Determinations of significant and nonsignificant departure for historical data is based on current or
recommended ALU. Colors didpyed within this table correspond to the colors and associated narrative
ranges noted in Figure 66... e 140..
Fish community summaries based on pulsed D C electroflshlng samplmg conducted by Oh|o EPA
throughout the Minor Great Black Swamp Tributaries study area during the 2015 and 2016 sampling
index periods. If two samples were collected from one location within the same yeaesults were
averaged... el 46
Summary of macrornvertebrate data collected from art|f|C|al substrates (quantltatlve sampllngand
natural substrates (qualitative sampling) in selected Maumee River tributary survey samples. Primary
sampling occurred from JuneOctober 2015, wth 2016 follow-up sampling denoted by [brackets]. Non
attaining scores are denoted with an asterisk. Poorcsres are highlighted red. Colors displayed within this
table correspond to the colors and associated narrative ranges noted in Figure 66................... w153
Select fish tissue mercury data from 2015 Maumee River tributaries sampling (mg/kg). The shading
indicates the advisory category that each sample falinto. Blue = unrestricted; Green = twaneals per
week; yellow = one meal per week; orange = one meal per month... Sy i
Sekct fish tissue PCB data from 2015 Maumee River tributary samplrng (mg/kg) The shadrng |nd|cates

the advisory category that each sample falls into. Blue = unrestricted; yellow = one meal per week; orange

= one meal per month... A
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Figures

Figure It Bidogical sampling locations within the Minor Great Black Swamp Tributaries study ared @8ife numbers
correspond to Table 1... SRR

Figure 22 Minor Great Black Swamp Tnbutanes pI’OjeCt studyrzea boundanes 201516 erenn 2B,

Figure 3t Sixmile Cutoff was sampled as a part of the Minor Great Black Swamp Trlbutanes survey in 2015 Sixmile Creek
was sampled below Sixmile Cutoff in 2014 asw of the Lower and Little Auglaize project..................... 26...

Figure 4t Twelvedigit hydrologic unit code (HUC) watershed assessment units (WAUS) within the Minor Great Black
Swamp Tributaries study area.. e 21

Figure 5t Quaternary geology within the Minor Great Black Swamp Tnbutarles study area. Quaternary geology layer
derived from io Division of Natural Resources Quaternary Geology GIS Ipypeoxfmated Lake Maumee
boundary derived from Trautman 1981. Created 12/15/16... A I
Figure 6t STATSGO hydrologic soil groups within the Minor Great Black Swamp Trrbutanes study area,.2015...30.
Figure 72 300AAT O OACIi AT 6O 1 AET OAET AA O1 AAO / EEIT 60 PAOEOGEIT A
under some form of maintenance are denoted in red. Defiance Co., 2013; Fulton Co., 20&4ryiCo.,
2014; Wood Co., 204.. - —i
Figure 8t Annual nitratenitrite (top) and total phosphorus (bottom) Ioadrngs for the Wauseon WRF from 20!1)6 .40
Figure 9t Annual nitratenitrite (top) and total phosphorus (bottom) loadings for the Leipsic WWTP from 22085....41
Figure 102 Annual nitrate-nitrite (top -left), total phosphorus (top-right), and ammonia (bottom) loadings from the

Hicksville WWTP. 20062015... - 44
Figure 112 Annual nitrate-nitrite (top Ieft) total phosphorus (top-rlght) and ammonia (bottom) Ioadngs from the
Delta WWTP2006-2015... ol

Figure 12 Annual nitratenitrite (top) and total phosphorus (bottom) Ioadlngs from the Hasklns WWTP QQOHSS 47
Figure 13 Annual total suspended solids (top) and total phosphorus (bottom) from the Weston WWTR2PQ66....48
Figure 14t Municipal wastewater treatment lagoon systetinsthe project study area, 2015. Monitoring locations
upstream and downstream of the lagosgstems are depicted with gradated total phosphorus geometric
mean results for samples collected during the summer index period (Jgict. 15). Green circleggict
values that met the benchmark, while red diamonds exceeded the benchmark.... D0
Figure 15 Annual nitratenitrite (top) and total phosphorus (bottom) loadings from the Antwerp WWTP, QZIDIBE .51
Figure 16 Annual ammonia (togeft), total phosphorus (togight), and total suspended solids (bottom) loadings from the

Sherwod WWTP, 2006 2015.... N — ceeeee. DAL
Figure 174 Annual ammonia (togeft), CBOD5 (toprght) and total suspended solrds (bottom) Ioadrngs frt:trm
Tontogany Area WWTP, 200@015... 1o

Figure 1& Algae andsewage fungus on substrates downstream from the facrlrty on 9/15/1[5](10 I y R 12ft3FdSQa
discharge to stream on 8/12/15 (bottom). Brinkman Ditch was observed to be green at the downstream bridge

on Co. Rd. H on the latter date.. e v DL
Figure 1 Brinkman Ditch at Co. Rd. H, downstream of the Holgate WWTP dlscharge on Sept 16 2015 .......... 57...
Figure 20r Maumee River near Waterville, histoaad 2014 flow data with sampling events.. ceveeeees s e o200 DD,
Figure 212 Nitrate-nitrite geometric mean concentrations from sampling locations within the Minor Great Black

Swamp Tributaries study area, 2015.. -
Figure 22 Total phosphorus geometric mean concentrations from samplrng Iocatrons wrthrn the Mrnor Great Black

Swamp Tributaries study area, 2015... ISP & 12

Figure 23 Total ammonia geometric mean concentrations (mg/l) from samplrng Iocatrons wrthrn the survey area, June
October 2015. Geometric meaoncentrations were parsed into respective percentile ranges based total
ammonia concentrationfom headwater and wading reference sites from the HELP ecoregion (Ohio EPA
1999). Potential sources of ammonia are also displayed; these potential sourdeyelisare not all inclusive.

A onemile radius for swine and a thremile radius for beef/dairgvas used to display the potential for manure
applications to farm fields and subsequent runoff to receivingwakersheds. Only larger, OEp&rmitted
beef/dairy and swine feeding facilities are displayed; smaller-pemitted facilities are not displag........70
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Figure 242 Nitrate-nitrite (N O2-NO3) and total phosphorus (TP) geometric mean concentrations collected from
North Creek from June 1% Oct. 15, 2015. WWH benchmark concentrations are regsented by

appropriately colored horizontal lines... al
Figure 25 South Creek, longitudinal single grab sample results Sept 10 2015 T|Ie |nput is approxrmated by the blue

arrow. Distance beteen first two upstream samples isaggerated to 0.1 mi for visual clarity.................. 12..
Figure 262 South Creek, single grab sample results from six napill response samplingevents, 2015..................72..
Figure 27t Gordon Creek watershed, summer index period geometric means, 2015. WWH benclomeghtrations are

represented by appropriately colored horizontal lines.... R <1
Figure 282 Mill Creek nitrate-nitrite single grab concentrations and H|cksvn|e WWTP monthly nitrate-nitrite

effluent monitoring values, 2015.. . S 4

Figure 29 Platter Ceek nitratenitrate, total phosphorus and total ammonia geometrrc mean concentrations drsplayed
longitudinally, June October 2015. WWH benchmark concentrations are represented by appropriately
colored horizontal lines... — - STPRRRRRPRR— ¢

Figure 307 Platter Creek at Wonderly Rd (RM 7. 95) summer |ndex penod geometnc means, 2015 ................... 75....

Figure 3&t Platter Creek at Farmer Mark Rd. (RM 6.41), single saaiple results from six sampling events, 2015...75

Figure 32 South Turkeyfoot Creek, summer index period geometric means, 2015. Benchmark concentrations are
represented by appropriately colordtbrizontal lines... . S——

Figure 332 Nitrate-nitrite and total phosphorus geometric mean concentrations from samplrng Iocatrons in
Brinkman Ditch, June» October 2015. Benchmark concentrations areepresented by appropriately

colored horizontal lines.... e 1 s s e e e e« s 4o

Figure 34t Nitrate-nitrite and total phosphorus geometrlc mean concentrations from samplrng Iocatlons in School Creek,
Junet October 205. Benchmark concentrations are represented by appropriately colored horizontal Tiries.

Figure 352 Nitrate-nitrite and total phosphorus geometric mean concentrations from sampling locations iNorth
Turkeyfoot Creek, June October 2015. Benchmarlconcentrations are represented by appropriately

colored horizontal lines... —e]
Figure 36 North Turkeyfoot Creek at Co Rd (ﬂﬁwnstream Vauseon WRF) srngle grab sample results 2015
Benchmark concentrations are represented by appropriately colored horizontal.lines... SO 4 -

Figure 372 Nitrate-nitrite and total phosphorus geometric me&n concentrations from sampling Iocatlons in Bad
Creek, June October 2015. Benchmark concentrations are represented by appropriately colored
horizontal lines... e 1 S A© B

Figure 382 Nitrate-nitrite and total phosphorus geometrrc mean concentrations from samplrng Iocatrons in
Tontogany Creek, June October 2015. Benchrark concentrations are represented by appropriately

colored horizontal lines... - - SEOUORRPPPRR < |0
Figure 3 Tontogany Creekitrate-nitrite srngle grab concentrations at Robrnson Rd and Tontogany Area WWTP bi
monthly nitrate-nitrite effluent monitoring values, 2015... rreree e - 80

Figure 407 Average daily and median streamflow (USGS 041925(Z)Maumee Rlver near Defrance OH) |nclud|ng the
average and normal daily air temperature (NOAAGHCND: USW00004851) relative to sonde
deployments, June September 2015... S 2 4

Figure 4t Average daily and median streamflow (USGS 041925nmrmee Rrver near Defrance OH) mcludrng the
average and normal dailyraemperature (NOAAGHCND: USW00004851) relative to sonde deployments,
Junet September 206.. S -

Figure 427 Representation of DObenthrc/sestonlc chIorophyII -, TP and nitratenitrite concentrations consrdered
for a trophic assessment for streams within the study area. Relevant stdards for DO and benchmarks for
chlorophyll-a concentrations (Dodds 2006, Miltner 2010, Ohio EPA 20}).4re presented within their
respective plots. The dissolved oxygen and chlorophy#l data were collected from Aug. 4, 2015.
Chemistry grab samples arerbm the period of May 1z Oct. 31, 2015... 0]

Figure 4% Representation of DO, benthic/sestonic chloroptayllTP, and nitrataitrite concentrations consrdered for a
trophic assessment for streawithin the study area. Relevant standards for DO and targets for chloraphyll
concentrations (Dodds 28, Miltner 2010, Ohio EPA 2014) are presented within their respective plots. The
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dissolved oxygen and chlorophylidata were collected from Aug-642015. Chemistry grab samples are from

the period of May X Oct. 31, 2015... © et 44+ p—— k]
Figure 44t Representation of DO, benthrc/sestonrc chIoroprayIrI'P and nitrat@itrite concentrations consrdereﬁbr a

trophic assessment for streams withihe study area. Relevant standards for DO and targets for chloregphyll

concentrations (Dodds 2006, Miltner 2010, Ohio EPA 2014) are presented within their respective plots. The

dissolved oxygen and chlorophgltata were collected from Aug. 116, 2015 Chemistry grab samples are

from the period of May X Oct. 31, 2015... R— S ROPOPPPPPR © 124
Figure 452 Representation of DO, benthic/sestonic chIoropyII -a, TP, and nitrée-nitrite concentrations considered

for a trophic assessment for streams within the study area. Relevant standards for DO and targets for

chlorophyll-a concentrations (Dodds 2006, Miltner 2010, Ohio EPA 2014) are presented within thei

respective plots. The dissolved oxygen and chlorophylh data were collected from Sept.-91, 2015.

Chemistry grab samples are from the period of May4 Oct. 31, 2015... 93
Figure 462 Representation of DO, benthicgestonic chlorophylla, TP, and nitratenitrite concentrations con5|dered

for a trophic assessment for streams within the study area. Relevant standards for DO and tardets

chlorophyll-a concentrations (Dodds 2006, Miltner 2010, Ohio EPA 2014) are prexed within their

respective plots. The dissolved oxygen and chlorophy#l data were collected from June 145, 2016.

Chemistry grab samples are from the period of May4 Oct. 31, 2015... J—
Figure 472 E. coli samples within the Upper Maumee Watershed for the select trlbutarles watershpdoject

Relative seasonal geometric mean values are represented by a graduated color scheme. Dark green

represents the low end of the values, yellow represents aderate values, while red represents the high

end values... ...108..
Figure 4& E. coli samples wrthrn the Lower Maumee Watershed for the select trrbutarres watershed pro;ect Relative

seasonal geomeir mean values are representbg a graduated color scheme. Dark green represents the low

end of the values, yellow represents moderate values, while red represents thehigtalues............... 109
Figue 491 QHEI scores displayed by drainage area from the Minor Great Black Swamp Tributaries study area, 2015 and

2016. Scores are parsed according to existing or recommended aquatic life use. Values in red are impaired

locations... N ~116.
Figure 50 Photographs from Platter Creek RM 1.7 (Ieft) and RM 7. 95 (rrght) Note the presence of various naturaI habitat

features present at RM 1.7 (some functional sinuosity, relatively wide and forested ripacesjmatream

cover for fish) and some connectivity to the adjacent riparian floodplain present at RM.1.7................ 118.
Figure 51 Physical habitat sampling locations and narrative evaluations for siteshe Minor Great Black Swamp

Tributaries study area, 20116. Narrativeevaluations correspond to values from sites listed in Table 24. Site

numbers correspond to those listed in Table.1.. w119
Figure 522 Scatter plot of IBI (left) and Mlwb (right) scores from stream samplrng Iocatrons throughout the Minor

Great Black Swamp Tributaries study area displayed by drainage area, 2015 and 2016. Shaded areas

represent indicated biocriteria and area of nonsignificant departure from noted criteria.................... 124.
Figure 53 Plots of IBI scores from paired stream segments within the study area aggréxyayedr (top) and parsed by

drainage area (badm), 199697 and 201516... SR 7] 53
Figure 5472 IBI scores from the five indicated samplig Iocat|ons through time. Mult|ple IBI scores Wlthln a given

year were averaged................ e 14411t ¢ emsms 2441 2221110 s L2 O
Figure 55 South Creek fish kill, Co F!d’6 (Vrctory Rd) 10 02 a.m., Sept 9 2015 el 29
Figure 567 Scatter plot of contemporary and historical IBl scorefrom stream locations evaluated Wlthln the Gordon

Creek subbasin. All sites sampled in 2015 and 2016 are displayed for reference. Shaded areas represent

indicated biocriteria and areas of norsignificant departure from noted criteria... S RS 10)
Figure 572 Scatter plot of contemporary (blueshaded) and historical (blackshaded) IBI scores from stream

locations evaluated within the South Turkeyfoot Ck. subasin. All scores from 2015/16 are displayed fo

reference. Shaded areas represent indicated biocriteria and areas of neignificant departure from noted
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Figure 58 Longitudinal Miwb scores from South Turkeyfoot Creek, 20851897. Shaded areas represent indicated
biocriteria and areas of nesignificant departure from noted criteria... - — ) ]

Figure 592 Longitudinal IBI scores from North Turkeyfoot Creek, 2015, 1997 mtl 1982. Shaded areas represent
indicated biocriteria and areas ofon-significant departure from noted criteria. Samples from 1982 were
collected using an archaic sampling collection type (backpack/seine); IBI scores are valid, though numeric

summaries ofabundances may be skewed... TSR B 72
Figure 602 Relative abundance (# of fish/0.3 km) of the central stoneroller minnow at Iocatrons in North Turkeyfoot
Creek displayed longitudinally, 2015 and 1997... 132

Figure 6t Percent of the fish community comprised by sensitive (top) hrghly tolerant (mrddle) and srmple I|thoph|I|c
(bottom) species from sampling locations in North Turkeyfoot Creefdaj®d longitudinally, 1997 and 2015.
Figure 62 Longrtudrnal IBI sees from Bad Creek from mdrcated time penod Shaded areas represent |nd|cated
biocriteria and areas of nesignificantdeparture from noted criteria. Samples from 1982 were collected using
an archaic sampling collection type (backpack/seine); IBl saoeeglid, though estimates of numeric
summaries of abundances may be skewed... - 34
Figure 63 IBI scores from Beaver Credlckson Cutoff, and Yellow Creek drsplayed Iongrtudrnally by river m|Ie distance
from the Maumee River. 2015, 1997, and 1981. Shaded areas represent indicated biocriteria and areas of non
sigrificant departure from noted criteria. Samples from 1982 werkeoted using an archaic sampling
collection type (backpack/seine); IBI scores are valid, though estimates of numeric summaries of abundances
may be skewed... - SR 151
Figure 64t Percentage of flsh communlty compnsed by bIackstrrpe topmlnnow from aII sampllng Iocat|ons 20187
Figure 65 Longitudinal IBI scores from Plattae€k, 2016, 2015 and 2001. Shaded areas represent indicated biocriteria
and areas of noignificant departure from noted criteria... el 38,
Figure 66 Fish community sampling locations and narranmaluatrons for streams wrthrn the Minor Great Black Swamp
Tributaries study area, 201516. The narrative evadtion is based off the lowest scoring fish biocriteria

index, either IBI or Mlwb. Site numbers correspond to those listed in Table.1... v 139,
Figure 67t Platter Creek downstream from Jericho Rd. (west crossing) at RM 1.65 before stream maintenance Hester
Dendy setting (7/8/2015).... et e—— - s 11 envnnneeeessmd D1
Figure 68 Platter Creek RM 1.65 postream maintenance upstream and downstream (8/20/15) SSS— L I
Figure 69 Platter Creek at Fountain Rd. (RM 5.40)... SOPOPPPPPR I o 1+
Figure 702 Longitudinal display of community quallty assessment and BT totals from Mlddle Fork Gordon Creek,
1996 to 2017... PSPPI o1 o
Figure 712 Zuber Cutoff Drtch macrornvetebrate taxa summary totals 1997and 2016 ..................... 167
Figure 722 Macroinvertebrate community assessments from Gordon Creek, 1980D15... EPOTRTPUPRRRPRTR N o ¥V 4
Figure 732 Mapleleaf (Quadrula quadrula), Wabash Pigtoe (Fusconaia flava), and Plnk Heelsplltter (Potamllus
alatus) in Gordon Creek at RM 1.12 (2015).... weenn..168.
Figure 742 Konzen Ditch at RM 4.15, upstream view (Ieft) and downstream view (centerAIgaI mats present on
Konzen Ditch at RM 1.55 (right)... et v 2222222222 ¢ s 1«1 LOS

Figure 752 Longitudinal ICI Trends from North Turkeyfoot Creek 1997 and 2015 . ceeee. 169

Figure 76 Total number of tolerant taxa (top left), percentage of tolerant organisms (top rlght) and percentage of
sensitive organisms (bottom) displayed by river mile from North Turkeyfoot Creek, 1997 and.2015..170

Figure 77t Percentage facultative organisms comprising macroinvertebrate communities from North Turkeyfoot Creek by
river mile, 1997 and 25... - — - S B 4 I

Figure 7& Relative density of organisms from North Turkeyfoot Creek 1997 and 2015.. e 171

Figure 7 Longitudinal ICI trends from South Turkeyfoot Creek, 1997 and 2015. ICI scores from 1997 are estiradted bas
on qualitative sampling conducted. Corresporginarrative evaluations for these locations are also displayed.

Figure 807 TotaI EPT (Ieft) and sensitive taxa (rrght) trendsfrom South Turkeyfoot Creek 2015 and 1997 ......... 172
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Longitudinal ICI trends from Bad Creek, 1984, 1997 and 2e1% d¥notes retrieval of artificial substrate
coinciding with flow around substrate bgeen 0.0 and 0.3 fps. Retrieval flows are typically greater than 0.3

Number of EPT taxa (Ieft) and sensrtrvreeta@rlght) from Bad Creek dlsplayed Iongltudlnally, 1984 239917
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Executive Summary

Rivers and streams in Ohio support a variety dbeneficial uses such as aquatic life, recreation, human
health, and water supply. Ohio EPA evaluates streams throughout the state to determine appropriate
beneficial use designations, evaluate temporal trends artd determine if the beneficial use is meetig the
goals of the federal Clean Water Adtifty tributary streams draining to the upper and middle reaches of the
Maumee River wereevaluated in 2015 and 2016or aquatic life, recreation and human health use

potential. Most data presented throughout tls report were collected in 2015, with additional follow-up

data collected during the 2016 sampling season at select locations. Sampling locations and corresponding
narrative biological evaluations are displayedn Figure 1 and Table 1.

A total of 40 National Pollutant Discharge Elimination SystenNPDES) individual permitted facilities
discharge sanitary wastewater, industrial ppcess water and/or industrial storm water into streams within
the study area {Table 6). Three major municipal dischargers ¢ity of WauseonWREF, village of Hicksville,
and village of Leipsic) reside in the study ara. More substantial discussion pertaining to specific NPDES
permitted dischargers, including facility descriptions, compliance summaries, pollutant loading data, and
summaries of effluent quality for various parameters can be found in thePDES Permitted Facilities
section of this document.

Fish and macroinvertebrate community samples were collected from 90 locations/9 of these locations
(88 percent) were fully meeting the designhated orecommended aquatic life use (ALU), while lLlocations
(12 percent) were only in partial attainment (Table 2). Fish community performance has genetdy

improved through time, with declines only noted in the Zuber Cutoff sulbasin, a system that experienced a
substantial fish kill and displayed significant enrichment signatures{able 21). Macroinvertebrate
community performance trends, like the fish,were mostly positive. Many locations displayed stable or
improving trends, though locations throughout North Turkeyfoot Creeldisplayed declines in
macroinvertebrate community performance, despite still meeting ecagional criterion (Figure 75);

declines (and impairment) werealso noted in Brinkman Ditch and throughout the Zuber Cutoff subasin.

Negative impacts associated with nutrient enrichment, such as large diel (dailg)ssolved oxygen (DO)
concentration swings or low DO concentrations, were a likely driver of biologicanpairment at several
locations (Table 21). Deficient instream habitat conditions, including excessive siltain smothering natural
substrates and/or low base streamflow were also associated with impairment in some smaller streams.
Deficient instream habitat (reduced riparian, simplified stream development) can exacerbate enriched
conditions in a stream systemRow crop agriculture, manure applicationand runoff, and historical
channelization activities were the most widespread sources afonpoint source pollution. Municipal
wastewater facilities and unsewered areas were also likely contributing to impairment imore localized
areas. A complete lisof biological sampling locations, aquatic liféeneficial use attainment status, and
associated causes and sources of impairment are foundTable 2.

Surface water chemistry grab samples were collected from 98 locations throughout the study area, while
continuous water quality sonde recorders were alsoplaced at 42 locaions. Nutrient enrichment
signatures were pervasive throughout the study areaTable21). Surface water chemistry grab samples
noted numerous minimum DO exceedances in multiple streams throughout the study ared &ble 15).
Continuous water quality sonde recordersalsonoted multiple minimum and averageDOexceedances, as
well aselevated dielDOrangesat locations throughout the study aregTable 19, Table 20, Table 21).
Instream nutrient concentrations were commonly above benchmarkoncentrations(Table 14). Total
dissolved solids (TDB5) exceedances were documented in Beaver Creek, Little Yellow Creek, and Sugar
Creek (Table 15). Continuous water quality sonde recorders noted a specific conductance exceedance in
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Little Yellow Creek (Table 20). Two selenium exceedances weralsodocumented in Little Yellow Creek at
RMO0.9 (Table 15). Continuous sonde recorders noted a pH exceedance in North Turkeyfoot Creek at RM
17.85 (Table19). Surface water grab samples also noted multiple iron and temperature exceedances
throughout the study area {Table 15). Though no exceedaces occurred, ammoia concentrations were
elevated at multiple locations Figure 23). A complete list of exceedances is displayed Trable 15, Table 19,
and Table 20, while nutrient concentrations exceeding benchmark levels are displaydd Table 14.

Stream physical habitat was evaluated at 89 fish sampling locations throughout the area ugirthe
Qualitative Habitat Evaluation Index (QHEI). QHEI scores ranged from 16 to 80.5, with corresponding
narrative evaluations ranging from very poor to excellent Figure 51, Table 25). Mean QHEkcoresfrom
wading sites @®0.1, n=33) indicated generally good habitat quality where evaluated, while habitat quality
at headwater sites @@7.1, n=59), collectvely, was in he fair range. Deficient habitat quality likely limited
biological performance in areas Figure 49).

In support of the Recreation beneficial use, 59 locations in the watershed were tested foE. colilevels five
times between May 21 andsept.8, 2015. Evaluation ofE. coliresults revealed that 50 of the 59 locations
sampled failed to meethe applicable geometric mean criterion, indicating norattainment of the
recreation use at these locationsTable 22). The locations that met the receation beneficial usecriterion
were all designated secondary contact recreation (SCR)hile all locations that failed to meet the criterion
maintain a primary contact recreation (PCR) designation.

Sediment chemistry was evaluated at five total locations anavas analyzed for percent solidstotal organic
carbon (TOQ, metals, total phosphorus, and-¥OCs (PAHSs). Samples weadso analyzed for PCBs in School
Creek and Little Yellow Creek. A summary of parametemeasured above Sediment Quality Guidelines are
presented in
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Table 23, while a complete listing of all sediment sampling locations and parameter results can be found in
Appendix H. All results were below the probble effect concentration (PEC).

Seven water bodies hadish tissue sampled as part of the survey. Prior to 2015 sampling, there were no
consumption advisories in place for any species at any of these locatioRsur fish consumption advisories
were issued in 2016 based on the 2015 efforts, all of which wepositive, or less restrictive,advisories due
to low levels of mercury in fish at these locations. For all other species, the statewide advisories apply.
Additionally, fish contaminant data are also used to determine attainment with the human health water
quality criteria. Fish tissue data were adequate to determine attainment status for four of the eight
watershed assessment units sampledwo units were in atainment and two were impaired because of
PCBs in fish tissueTable 33).

Two public water systems (Delta and Wauseon) are served by surface water sources within the study area.
Samples were collected from Bad @ek, Delta Reservoirs #5nd #2, and Wauseon Re=voir #2 to assess

the Public Water Supply (PWS) beneficial use. Nitratenitrite concentrations were below drinking water
criterion in all reservoir samples, but twoPWS criterion exceedances were noted in Bad Creek. Atrazine
concentrations ranged from below detect to 1.3 ug/L and was beloannual averae criterion at all

locations. All cyanotoxin results were below method detection limits. Summaries for parameters abncern
are contained inTable 34. Lower Bad Creek (HUC 04100007 03 02) was listed as impaired for the PWS
beneficial use due to elevated nitratenitrate concentrations. Though fully meeting criterion in the

reservoir, the North Turkeyfoot Creek assessment unit (04100009 04 02) was put om watch list due to

high instream nitrate-nitrite concentrations near the backup intakes.
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Introduction

Fifty selected tributary streams to the Maumee River were
evaluated at107 sampling locations in Defiance, Fulton,
Hancock, Henry, Paulding, Putnam, and Wood counties in 201¢
and 2016. In the years preceding this survey, the major
tributary streams to the Maumee River residing in Ohio were
sampled extensively, including portons of the Auglaize River,
the Tiffin River, the St. Joseph River, and the St. Marys River.
The 20152016 survey focused on the relatively smaller
tributary systems in the upper and midlle reaches of the
Maumee River in Ohio. Streams evaluated in 2015 a2016

are displayed inFigure 1 and listed in Table 1. Primary

sampling occurred in 2015, while additional sampling occurred
in 2016 to either gather more information from slect streams
or elucidate causes or sources of aquatiddi use impairment
where necessary.

A total of 40 NPDESermitted facilities discharge sanitary wastewater, industrial process water, and/or
industrial storm water into streams within the Minor GreatBlack Swamp Tributariesstudy area. A
complete list of NPDESpermitted facilities can be found inTable 6.

From 2015-2016, Ohio EPA conducted a water resource assessment of 50 selected tributary streams within
the Maumee River watershed residing in Ohid<jgure 1) using standard Ohio EPA protocols as described in
Notice to Userslocated in the appendices to this document. Included in this study were assessments of the
biological, surface wate and recreation (bacterial) condition. A total of 90 biological, 98 water chemistry,
42 water quality sonde, and 59 bacteriological stations were sampled in thdinor Great Black Swamp
Tributaries study area. Physical habitat was asseed at each biologial sampling location. Fish tissue
OAi PIETC xAO A1 01 AT 1 AOAOAA xEOEET OAOAT xAOAOAT AEA
Health and Consumption Advisory program.
Specific objectives of the watershed survey were to:
1 systematically sample and asess the principal drainage networlof the Minor Great Black Swamp
Tributaries in support of both the TMDL process and NPDES permits program;
1 ascertain the present biological conditions these tributaries by evaluating fish and
macroinvertebrate communities;
1 assess physical habitat influences on biotic integrity;
1 identify ambient levels of organic, inorganic, and nutrient parameters in the water column and
sediments;
1 verify the appropriateness of existing Beneficial Use designatior{for example,aquatic life,
recreational, and water supply);
i assign Beneficial Use designations to undesignated waters;
1 determine water quality as it pertains to recreational use potential;
1 determine the attainment status and recommend changes to Benefl Use designatios if deemed
appropriate; and
1 document any changes in the biological, chemical, and physical conditions within the study area
where historical information exists.
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The findings of this evaluation may factor into regulatory actions take by Ohio EPAfor example,NPDES

DAOI EOON

$EOAAQT 060

/| OAAOOh 1T O OH&M and BdyevertudlipBeO 1 OAIT E

incorporated into State Water Quality Management Plans, the Ohio Nonpoint Source Assessment, TMDLs
and the biennial Integated Water Quality Monitoring and Assessment Report (305[b] and 303[d] report).
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Figurelt Biological sampling locations within tidinor Great Black Swamp Tributargsidy area, 2018.6. Site
numbers correspond to Table 1.
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Tablelt Biological and water quality sampling locations within thdinor Great Black Swamp Tributaries
study area, 20158L6. The color of the site number corresponds to the narrative evaluation of the lowest
scoring organism group,ither fish or macroinvertebrates. Narrative evaluations can encompass seven tiers:
exceptional very good good; marginally good fair; low fair; and poor. Sites shaded blue (exceptional, very
good) meet EWH and sites shaded green meet WWH. Sites shadetweror ed do not meet WWH goals.
Sites shaded yellow do not meet WWH goals if macroinvertebrates communities are responsible for the fair
evaluation, however, a fair narrative with regard to fish communities does meet the WWH criterion in the
Huron-ErieLake Plaa (HELP) ecoregion.

1 Zuber Cutoff 1.1 29.00 41.1922 -84.6819
2 South Creek 3.7 11.35 41.15065 @ -84.7283
3 South Creek 0.35 23.10 411793  -84.6838
North Creek 2.95 3.24 411711  -84.7272
North Creek 1.6 3.89 411756  -84.7081
6 North Creek 0.3 4.64 41.18337 -84.6887
_ Marie DeLarme Creek 2.05 26.80 41.23668 -84.6694
North Branch Marie DeLarme 1.6 8.40 41.2381 -84.7278
9 South Branch Marie DeLarme 1.3 7.50 41.2275 -84.7278
10 Six Mile Cutoff 0.25 11.20 41.22309 -84.6104
Gordon Creek 6.6 37.00 41.2622 -84.65
_ Gordon Creek 1.1 43.40 41.25281 -84.5814
P8 North Fork Gordon Creek 1.25 11.10 41.28083 -84.6896
14 Middle Fork Gordon Creek 3.8 5.30 41.295 -84.7281
P45 Middle Fork Gordon Creek 0.76 13.00 41.27403 -84.6895
PN south Fork Gordon Creek 0.23 10.91 41.26352 -84.6693
17 Platter Creek 8.0 4.50 41.30343 -84.65
18 Platter Creek 6.4 11.91 4129321 -84.6309
Platter Creek 5.4 12.80 41.28163 -84.6239
2000 Platter Creek 1.7 19.96 412673  -84.5814
21 Trib. to Platter Creek (7.66) 0.8 5.00 41.31002 -84.65
P22 sulphur Creek 1.2 7.10 412811  -84.544
23 Sulphur Creek 0.13 9.90 41.28084 -84.5356
24 Snooks Run 0.5 4.20 41.28547 -84.5149
25 Preston Run 2.45 7.71 41.26802 -84.3366
PZE Wade Creek 1.8 9.80 41.3114  -84.1506
27 Benien Creek 2.3 21.60 41.3558 -84.1739
28 Brubaker Creek 2.4 8.45 41.33664 @ -84.2098
29 Brubaker Creek 0.5 9.90 41.3481 -84.1867
30 Trib. to MaumeeRiver (48.7) 1.34 12.61 41.37057 -84.1702
31 GarrettCreek 2.5 17.24 41.39776 -84.1706
32 Garrett Creek 0.7 27.80 41.3847 -84.1536
33 Oberhaus Creek 25 8.30 41.4006 -84.1511
34 Oberhaus Creek 0.4 10.06 41.39919 -84.1237
35 Van Hyning Creek 4.31 9.80 41.43066 -84.1537
36 Van Hyning Creek 0.75 13.76 41.40452 -84.1218
PRS2 Trib. to Maumee River (42.2) 0.4 7.03 41.40617 -84.0458
P88 South Turkeyfoot Creek 20.94 18.90 412397  -84.0247
39 South Turkeyfoot Creek 19.75 20.20 41.25421 -84.0176
PR South Turkeyfoot Creek 13.18 65.00 41.3267  -84.0411
P2 South Tukeyfoot Creek 10.8 73.00 41.3389  -84.0767
P22 South Turkeyfoot Creek 7.9 116.00 41.35626 -84.0504
43 South Turkeyfoot Creek 3.2 143.00 41.38556 -83.9965
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P42 West Creekt(ib. to SouthTurkeyfoot Ck.) 1.0 15.40 412619  -84.0367

45 Lost Creek 1.3 20.70 4130222 -84.0567

46 School Creek 7.0 9.84 41.26812  -84.1226

47 School Creek 0.9 32.70 41.33299 -84.0958

48 Brinkman Ditch 2.8 8.00 412644  -84.1522

Brinkman Ditch 2.35 8.30 41.2678 -84.1456

_ Little Turkeyfoot Creek 0.5 22.10 41.37848 -83.9981

51 North Turkeyfoot Creek 19.06 4.50 41.5522 -84.1308

852 North Turkeyfoot Creek 17.85 5.80 415444  -84.1153

PSS North Turkeyfoot Creek 13.79 19.60 415153  -84.0797

54 North Turkeyfoot Creek 9.7 31.00 41.4722 -84.0486

55 North Turkeyfoot Creek 3.4 73.00 41.475 -84.0183

56 Trib. to North Turkeyfoot Creek (6.68) 1.02 9.94 41.44578 -84.0572

PS7Z Konzen Ditch 4.2 15.56 41.43151 -84.0959

58 Konzen Ditch 0.65 24.70 41.42836 -84.0457
59 Dry Creek 8.8 11.30 41.50122 -84.014
PG Dry Creek 1.6 23.94 41.4286  -83.991

61 Bad Creek 22,5 12.00 41.61794 -84.0473

PNGEZI Bad Creek 17.51 36.00 415883  -84.0142
PG Bad Creek 10.46 44.00 4153038 -83.981
_ Bad Creek 2.47 58.00 41.44347 -83.954

South Branch Bad Creek 0.44 10.15 41.62016 -84.0538

66 Big Creek 3.51 17.80 41.3786  -83.9361

67 Big Creek 1.3 20.70 41.4008  -83.9233
Beaver Creek 16.16 19.39 41.27743 -83.902

_ Beaver Creek 8.3 65.00 41.3456  -83.8692
P70 Beaver Creek 2.7 184.00 41.3936  -83.845
71 East Beaver Creei.k.a.Hammer Creek) 1.34 24.26 41.2695 -83.844

72 Jackson Cutoff Ditch 6.6 86.29 41.26976 -83.8342

P78 Jackson Cutoff Ditch 1.15 101.00 41.3428  -83.8461

74 Yellow Creek 8.02 18.30 411531  -83.8922

PSR Yellow Creek 45 49.70 41.18251 -83.8636

P Yellow Creek 3.2 51.00 411989  -83.8614

77 Little Yellow Creek 4.6 2.1 41.1239  -83.9479

P8 Little Yellow Creek 0.9 7.70 41.1558  -83.9
P9 West Creek(ib. to Yellow Ck.) 0.1 13.30 41.16784 -83.8699

80 Brush Creek 8.99 10.02 41.1673 -83.9526
81 Brush Creek 0.58 24.60 41.23514 -83.8425
Sugar Creek 1.1 5.40 41.43398 -83.7768
P88 Tontogany Creek 4.15 11.21 41.42372 -83.7378
P82 Tontogany Creek 1.57 39.40 414519  -83.7486
85 West Branch Tontogany Creek 3.42 6.60 41.40859 -83.7725
86 West Branch Tontogany Creek 219 20.80 41.42338 -83.7682
87 Trib. toWest BanchTontogany @&ek(3.2) 0.72 13.05 41.40141 -83.7671
Liberty Hi RdDitch 1.15 11.30 41.47322 -83.7091
89 Liberty Hi RdDitch 0.1 14.40 41.4868 -83.7165
B Haskins RdDitch 0.3 9.55 41.45918 -83.7036
KEY [ Exceptional P very Good - Good Marginally Good
Fair Low Fair Poor
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Table2 1 Aquatic life use attainment status for locations sampled within tidinor Great Black Swamp Tributarietudy area based on data
collected JuneOctober 2015 and 2016; biologicalaes denoted with [brackets] were collected in 2016. The IBI, Mlwb anidai@ scores based on
the performance of the biological communities. The QHEI is a measure of the ability of the physical habitat of the streamgort a biotic
community. The stug area is located entirely within the HELP ecoregion. If biological impant has occurred, the cause(s) and source(s) of the
impairment are noted. Specific sampling locations for fish and macroinvertebrates may differ slightly from what is listixe inelow table; any
differences are contained within the results tables iheir respective sections. NA = not applicable.

Zuber Cutoff(04-001-009)

At Co. Rd. 180 PO6K13  29.0 [32]
1.1

North Creek (04061-000)

Upst. Antwerp WWTP P06W17 3.24 24

@ Barker Rd. 2.95

Dst. Antwerp WWTR P06W16 3.89" 25

Murphy Rd. 1.60

North Creek (0461-000)

Near mouth@ Twp. 303746  4.64 [35]

Rd. 61 0.3

South Creek (04062-000)

At Co. Rd144 (Gasser 302971  11.35" 32

Rd.) 3.7 [26]

South Creek (04062-000)

At Victory Rd. 302970  23.1Q% 42
0.35 [34]

Marie DeLarme Creek (6d56-000)

At Twp. Rd. 72 303387  26.80Y 38
2.05

North Branch Marie BLarmeCreek (04057-000)

North OF Antwerp @ P0O6K25  8.40" 38

Co. Rd. 45 (Trembley = 1.60
Rd.)

[6.61*]

N/A

N/A

N/A

N/A

9.13
[7.25MN9

8.41

N/A

[C]

LF

HF

[F]

P*
[HF]

42
[F*]

34

[63.75]

22.00

19.00

[47.00]

33.50
[30.25]

62.25
[46.75]

59.10

39.00

Undesignated; WWH Recommended
[PARTIAL Nutrientenrichment; Manureapplication and
Fishkills runoff; Rowcrop agriculture

WWH Existing; Unverified/ MWH-C Recommended

PARTIAL Lowflow; Siltation Channelization
Nutrientenrichment Manureapplication and
runoff; Rowcrop agriculture
FULL

WWH EXxistingg Unverified/Confirmed
[PARTIAL Nutrientenrichment Manureapplication and
runoff; Rowcrop agriculture;

Municipalpoint source

WWH Existing; Unverified/ MWH-C Recommended
[FULL

WWH Existing; Unverified/Confirmed
[PARIAL Nutrientenrichment;
Totalammonig Fishkills

Manureapplication and
runoff; Rowcrop agriculture

WWH Existing; Unverified/Confirmed
FULL

WWH Existing; Unverified/Confirmed
FULL
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South Branch Marie DeLarme Cregld-060-000)

North of Antwerp @ PO6K26  7.501

Co.Rd.45 1.30

Sixmile Cutof (04-001-011)

At Twp. Rd. 206 303386  11.20H
0.25

Gordon Creek (040©52-000)

Southwest of Mark P06S15 37.00V

Centerat Wonderly Rd. 6.67

Southwest of P06S04  43.40W

Sherwood @ 1.12

Countyline Rd. (lower

crossing)

North Fork Gordon Creek (6d54-000)

At Rosedale Rd. 302972  11.107
1.25

Middle Fork Gordon Creek (6355-000)

At Lake Rd. P06S18 5.30"
3.8

Southeast oHicksville  P06S16  13.00"

@ Rosedale Rd. 0.76

South Fork Gordon Creek (@63-000)

At Breininger Rd. 302973  10.91¢
0.23

Platter Creel{(04-051-000)

At Wonderly Rd. 303014  4.50¢
7.95

Platter Creek (0951-000)

At Farmer Mark Rd. 302975  11.91
6.41

At Foungin Rd. 302974  12.84
5.4

44

44

33

38

46

[34]

46

48

36
[20]

46

[26™]

N/A

N/A

8.67

8.39

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MGNS  42.25
MGYS  67.25
44 41.50
42 70.50
G 48.75
[F4] [31.25]
44 44.25
G 43.25
HF 28.5
[LF¥]  [16.00]
MGYS  42.75
[F4] [26.5]

WWH Existing; Unverified/Confirmed
FULL

Undesignated/WWH Recommended
FULL

MWH-C Existing/WWH Recommended
FULL

FULL

MWH-C Existing/WWH Recommended
FULL

MWH-C Existing/WWH Recommended
[PARTIAL Directhabitat
alterations;Siltation

ChannelizationRowcrop
agriculture
FULL

MWH-C Existing/ WWH Recommended
FULL

WWH Existing; Unverified/ MWH Recommended
[PARTIAL Lowflow Channelization

WWH Existing; Unverified/Confirmed
FULL
[PARTIAL Nutrientenrichment;
Lowflow alterations,
Siltation

Rowcrop agriculture;
Manureapplication and
runoff; Unsewered
communities,Channelization
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At Jericho Rd. (westerr 303010  19.96"
crossing) 1.70

Tributary to Platter Creek (7.66D4-051-001)

At Wonderly Rd. 303015  5.00¢
0.78

Sulphur Creek04-050-000)

Upst. Sherwood WWTF 302976 = 7.10"

@ Coy Rd. 1.20

Dst. Sherwood® PO6W19 9.90"

Roland Rd. 0.13

Snooks Run (6049-000)

At Slough Rd. PO6K17  4.207
0.50

Preston Run (09047-000)

At Standley Rd. 302977  7.714
2.45

Wade Creek (0045-000)

Southeast of Florid@ P09K22 @ 9.80"

Co. RdK 1.80

Benien Creek (0942-000)

Southwest of Napoleon P0O9K18  21.60W

@ Twp. Rd. N 2.30

Brubaker Creek (0943-000)

AtCo. Rd. 1'D 302979  8.45H
2.40

Northeast of Floridg® P09K19  9.90"

Twp. Rd. M2 0.50
Tributary to Maumee River (48.7) (6d01-012)

At Twp. Rd. 16 302980 12.61"
1.34

Garrett Creek (0941-000)

At Twp. Rd. 16 302982  17.24"
2.49

48

34

40

40

36

28

42

34

32

34

34

40

N/A

N/A

N/A

N/A

N/A

N/A

N/A

7.72

N/A

N/A

N/A

N/A

HF

MGYs

F*

MGYs

38

36

MGYS

61.00

31.50

64.50

61.25

53.50

59.50

74.25

65.75

59.50

57.25

75.25

53.75

FULL

Undesignated/MWH Recommended
FULL

WWH Existing; Unverified/Confirmed
FULL

FULL

WWH Existing; Unverified/Confirmed
PARTIAL Organicenrichment

WWH Existing; Unverified/Confirmed
FULL

WWH Existing; Unverified/Confirmed
FULL

WWH Existing; Unverified/Confirmed
FULL

WWH Existing; Unverified/Confirmed
FULL

FULL

Undesignated/WWH Recommended
FULL

WWH Existing; Unverified/Confirmed
FULL

Unsevered AreasManure
application and runoff
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Near Napoleor@® Co.  PO9K17 = 27.80W
Rd. P 0.70

Oberhaus Creek (6839-000)

Near Napoleor@® Co.  PO9K15 = 8.30"

Rd. 15 2.50

In Napoleon@ 302985  10.06"

Oakwood Ave. 0.40

Van Hyning Creek (6@40-000)

At Twp. Rd. 15 302984  9.80"
4.31

In Napoleon@ 302983  13.76

Oakwood Ave. 0.75

Tributary to Maumee River (42.2P4-001-013)

At St. Rtel10 302986  7.03"
0.40

South Turkeyfoot Cree (04029-000)
At Hamler @ Co. Rd. F P09S27  18.90"

20.94
Northwestof Hamler P09S26 = 20.20W
@Co.Rd. G 19.75
At Malinta@Co. Rd. L  PO9W13 65.00W
13.18

Northwest of Malinta = PO9wW12 73.00W
@ Co. Rd. 11 (upper  10.80

crossing)

Near Shunk @ Co. Rd. 302836 @ 116.00"

N 7.90

At Twp. Rd. P 303388  143.00%
3.20

West Creek (04933-000)

At State Rtel09 P10K07 @ 15.40"
1.00

Lost Creek (040©31-000)

Southwest of Malinta  P09S09  20.70W

@ Co. Rd. 10 1.30

38

40

32

38

32

44

44

36

43

38

41

37

40

35

8.48

N/A

N/A

N/A

N/A

N/A

N/A

8.25

9.19

8.96

9.26

9.17

N/A

8.50

MGYs

MGYs

MGYs

36

40

38

40

VG

52

F*

68.50

53.5

60.25

54.25

53.5

56.25

46.25

41.50

66.50

67.75

71.75

63.50

42.25

49.50

FULL

WWH Existing; Unverified/Confirmed
FULL

FULL

WWH Existing; Unverified/Confirmed
FULL

FULL

Undesignated/WWH Recommended
FULL

WWH Existing; Unverified/Confirmed
FULL

FULL
FULL

FULL

FULL
FULL

WWH Existing; Unverified/Confirmed
FULL

WWH Existing; Unverified/Confirmed
PARTIAL Lowflow; Siliation Channelization
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School Creek (6835-000)
Dst. Holgate@ Co. Rd. 302993  9.84"

H 7.00
At Co. Rd. 12 302994  32.7Q%
0.90

Brinkman Ditch (04036-000)
Upst. Holgate WWT@ P09K11 = 8.00"

Co. Rd. 15 2.80

Dst. Holgate WWT@  P09W17 8.30"

Co.Rd. H 2.35

Little Turkeyfoot CreeK04-030-000)

At Twp. Rd. 04 302843  22.1Q%
0.48

North Turkeyfoot Creek (0037-000)
Upst.Wauseon WRE P09S19  4.50"

Reighard Park 19.06
Dst.Wauseon WRE P09S04  5.80"
Co. Rd. 13 17.85

Southeast of Wauseon P09S03  19.60"
@Co.Rd.C 13.79

Northwest of Liberty = P09K12 = 31.00%
Center@ Co. Rd. V 9.67
South of Liberty Center PO9S01  73.00V

@Co.Rd. 8 3.40

Tributary to North Turkeyfoot Creek (6.68p4-037-001)

At Co. Rd. 10 302989  9.944
1.02

Konzen Ditch (040€38-000)

At Co. Rd. 12 302987  15.56"
4.20

Near mouth@ Co. Rd. P09K14  24.70%

S 0.65

Dry Creek (04€28-000)

AtCo. Rd. B 302848  11.30"
8.80

34

42

34

32

44

36

50

41

34

37

40

40

36

42

N/A

8.79

N/A

N/A

8.67

N/A

N/A

N/A

8.70

9.16

N/A

N/A

8.81

N/A

MGYs

MG

F*

46

34
42
40
46

42

MGYs

34

42

37.50

65.50

56.75

41.25

74.75

44.50

50.00

66.25

52.00

54.00

31.00

47.75

56.50

36.50

Undesignated/WWH Recommended
FULL

FULL

WWH Existing; Unverified/Confirmed
FULL

PARTIAL Nutrient enrichment

WWH Existing; Unverified/Confirmed
FULL

WWH Existing
FULL

FULL: Nutrient enrichment
THREATENEI

FULL

FULL

FULL

Undesignated/WWHRecommended
FULL

MWH-C Existing/WWH Recommended

FULL
FULL

WWH Existing; Unverified/Confirmed
PARTIAL

Rowcrop agriculture;
Municipalpoint source

Rowcrop agriculture;
Municipalpoint source
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Dst. Liberty Cente@ 302990
Co.Rd. S 1.60
Bad Creek (09026-000)

Upst. South branci@ P11K48

Co. Rd. K 22.45
Upst. Ddia @ Co. Rd. H P11W22
17.51
Southeast of Delt@ P11S05
Co.Rd.D 10.46
South of Coltor@ Co.  P11S04
Rd. T 2.47
South Branch Bad Creek (@27-000)
At Co. Rd. 10 302849
0.44
Big Creek (049©24-000)
Near McLure® P09S28
Woodlawn Ave. 3.51
North of McLure@ P0O9K06
Twp. Rd. Q 1.30

Beaver Creek (0915-000)
West of Custa@ Co. 302998

Rd. 2 16.16
Upst. Jackson Cutaf® P10KO03
Wapakoneta Rd. 8.30

Southeast of Grand P10KO02
Rapids@ Wintergreen = 2.73
Rd.

Hammer Creek (A.K.A. East Beaver Cré8k)022-000)

At Co.Rd. H 303000
1.34

Jackson Cutoff04-017-000)

Dst. Yellow Cree®@ 303003

Bays Rd. 6.60
Near Westorn@ Sand 510040
Ridge Rd. 1.15

23.94%

12.00"

36.00V

44.00%

58.00%

10.151

17.804

20.70%

19.39"

65.00"

184.00V

24.26"

86.29W

101.00%

44

28

41

38

43

34

36

38

40

43

40

35

35

45

8.41

N/A

9.30

8.75

8.03

N/A

N/A

7.51

N/A

9.67

9.11

7.94

8.05

10.40

54

48

VG

42

VG

42

38

30N

38

46

36

40

E

56.50

42.75

71.75

55.75

50.00

44.50

63.5

6725

40.25

58.00

65.00

60.00

67.50

70.75

FULL

WWH Existing
FULL

FULL
FULL
FULL

WWH Exising
FULL

WWH Existing; Unverified/Confirmed
FULL

FULL

WWH Existing; Unverified/Confirmed
FULL

FULL
FULL
WWH EXxistingg Unverified/Confirmed
FULL

WWH Existing; Unverified/Confirmed
FULL

FULL
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Yellow Creek (0919-000)

South of Deshle@ Co. 500760
Rd B 8.02
At Riegle Rd. 303530
45
East of Deshle@ 500780
Roundhead Rd. 3.18

Little Yellow Creek (0921-000)
Northeast of Leipsi@ P10W08
State Re. 65 (upper 4.6
crossing)

Little Yellow CreekK04-021-000)
Northeast of Leipsi@ 500700
Co.Rd. 2 0.90

West Creek (049€20-000)

At HancockWood Co. 302840
Line Rd. 0.10
Brush Creek (0918-000)

North of Belmore@ 303002
Twp. Rd. A 8.99
East of Deshle@ P10P06
Custar Rd. 0.58
Sugar Creek (6801-014)
At Sugar Creek Rd. 303007
1.06
Tontogany Creek (3813-000)
Upst. Tontogany® 303006
Tontogany Rd. 4.15
North of Tontogany@  P10KO01
Robinson Rd. 1.60

18.30"

49.70%

51.00%

2.1

7.70H

13.30"

10.02"

24.60%

5.40H1

11.214

39.40%

West Branch Tontogany Creek (04.3-001)

Southwest of P10P13
Tontogany@ Tuller Rd. 3.42

6.60"

38

40

[42]

46

34

36

26NS

42

40

36

N/A

8.43

[N/A]

N/A

N/A

N/A

8.20

N/A

N/A

8.73

N/A

46

46

[28]

38

48

44

42

HF

59.25

63.75

[27.00]

45.50

64.50

40.50

42.50

44.25

56.75

64.50

17.25

MWH-C Existing; WWH Recommended
(FULL)

(FULL)
FULL
LRW Existing

[FULL

LRW Existing/WWH Recommended
FULL

WWH Existing; Unverified/Confirmed
FULL

WWH Existing
FULL

FULL

Undesignated/WWH Recommended
FULL

WWH Existing; Unverified/Confirmed
FULL

FULL

Undesignated/ MWHC Recommended
FULL
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West BranchTontogany Creek (0813-001) Undesignated/WWH Recommended
Near cemeteny@ P10P14 20.8W [34] [7.60] [42] [68.25] [FULL
Rangeline Rd. 2.19
Tributary to West Branch Tontogany Creek (3(@3%-013-002) Undesignated/WWH Recommended
At LongJudson Rd. 303005  13.05" 32 N/A MGYS | 42.00 FULL

0.72

Liberty Hi Road Ditch (6801-015) Undesignated/MWHC Recommended
Upstream from King 303622  11.3" [20] N/A [HF] [47.00] [FULL
Rd. 1.15
Liberty Hi Road Ditch (6801-015) Undesignated/WWH Recommeredi
Dst. Haskins WWT® 303008 @ 14.40 38 N/A G 80.50 FULL
State Rte65 0.05
Haskins Road Ditch (6d01-016) Undesignated/MWHC Recommended
Upst. Haskins WWT® 303009 @ 9.557 26 N/A HF 20.00 FULL
State Rte582 0.30

a River Mile (RM) representsthe point of record (POR) for the station, not the actual sampling RM.

b Miwb is not applicable to headwater streams with drainage areas 20 mi2.

¢ A narrative evaluation of the qualitative sample based on attributes such as ERKka richness, number of ensitive taxa and community composition was used when
guantitative data was not available or considered unreliable. VP=Very Pagd®=Poor, LF=Low Fair, F=Fair, MG=Marginally GoodG=GoodVG=Very Good
E=Exceptional

d Attainment is given for the proposed tatus when a change is recommended.

ns Nonsignificant departure from biocriteria (<4 1Bl or ICI units, or<0.5 Mlwb units).

* Indicates significant departure from applicable biocriteria (>4 IBI or ICI units, or >0.5 Mvb units). Underlined scores are in e Poor or Very Poor range and would
automatically place a site into norattainment.

B Boat site.

H Headwater site.

W Wading site.

x-15  Flow over artificial substrate less than 0.3 feet per second required faalid sample; narrative evaluation overridesiCI.

IBlI¢ Headwaters 50 28 20 18
IBI¢ Wading 50 32 22 18
Miwb ¢ Wading 9.4 7.3 5.6 4.5
ICI 46 34 22 8
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Beneficial UsdRecommendations

Sreams within the Minor Great Black Swamp Tribtaries study area currently listed in theOhio Water
Quality Standards (WQS)are assigned one or more of the following ALldesignations:warmwater habitat
(WWH); modified warmwater habitat - channelization (MWH-C); or limited resource water (LRW). Some
streams evaluated currently do not have an ALU designatioAquatic life use designations for most streams
evaluated during this survey have not been previously verified using biological da. Many streams in Ohio
were originally designated for aquatic life use in the 1978 Ohio WQS, but the techniques used then did not
include standardized approaches to the collection of instrea biological data or numerical biological

criteria. This study used biological data to assess current condition, and then verify the existing ALU or
recommend an appropriate ALU for those streams highlighted ifable 3.

Fifty streams in theMinor Great Black Swamp Tributariestudy area wereevaluated for aquatic life and
recreational use potential in2015-16. Significant findings include the following [Table 3):

Aquatic Life Use
9 Four streams with previously verified WWH aquatic life use designations should retain tise
designations. These streams includéNorth Turkeyfoot Creek Bad Creek South Branch Bad Creek
and Brush Creek.

1 The 2015 survey confirmed the WWH use designation is appropriate fodzstreams that were
previously unverified. These streams includeMarie DeLarme CreekNorth and South Brant Marie
DelLarme CreekSulphur Creek Snooks RunPreston Run Wade CreekBenien CreekBrubaker
Creek Garrett Creek Oberhaus CreekVan Hyning CreekSouth Turkeyfoot CreekWest Creek
(trib. to S. Turkeyfoot Geek); Lost Creek Brinkman Ditch; Little Turkeyfoot Creek; Dry Creek Big
Creek Beaver CreekJackson CutoffWest Creek (trib. to Yellow @ek); East Beaver Creekd .k.a.
Hammer Creek) and Tontogany Creek. Despite subptimal habitat quality and segmentson
drainage mantenance within some of these streams, fish and macroinvertebrate communitidslly
met HELP WWH biocriteriain 20 ofthese 24 streams. Fish community performance met HELP
WWH expectations at all locations in these streams, while macroinvebrate community
performance fell just short of ecoregional expectations in Snooks Run, Lost Creek, and one location
in Brinkman Ditch and Dry Creek

1 Seven previously undesignated streams evaluated during the 2015 survey supported biological
communities consistent with HELP WWH expectations. Thedacluded: Sixmile Cutoff tributary to
Maumee River (48.7)tributary to Maumee River (42.2), tributary to North Turkeyfoot Creek
(6.68); School CreekSugar Creekand tributary to West Branch Tontogany Creek3.2). It is
recommended that thesesevenstreams be assigned the WWH aquatic life use.

T : OAAO # OO0I1 @bFthé&EcOnflu@nEd dd Nokhand South Creglst east of Antwerp and was
evaluated at one location (RM 1.1, PO6K13). Fish community performaniteZuber Cutoff fell short
of HELP WWH expectations, while macroinvertebrate community performance met HELP WWH
expectations. Sampling was conducted in 2@Llin this stream in response to a 2015 fish kill
upstream in South Creek. Given more time to recovénom this Kill, fish community performance
should continue torecover through time and meet HELP WWH criteria. Both fish and
macroinvertebrate communitieswere previously sampled in 1997 and fully met HELP WWH
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criteria. It is recommended that Zuber Cutoffa formerly undesignated waterbodybe assigned the
WWH aquatic life use.

1 North Creek maintains an unverified WWH aquatic life use and was evaluated aték locations
along its length during 2015 and 2016. Fish community performance at RMs 2.95 (PO6Wlah)d
1.6 (PO6W16) marginally met HELP WWH expectationdutwas among the lowest in the entire
basin (Table 2, Figure 52). Overall, fish community performance has remained in the poor range
since these two sites were last sampled in 297. Macroinvertebrate community performance fell
short of HELP WWH expectations at both RM 2.95 and 1.6 and has not improved since 1997. North
Creek hagreceivedsignificant historical channelization activities and is currenly on a drainage
maintenance pogram. QHEI scores at both upstream locations are in the very poor range and have
displayedno discernable recovery since 1997. Higtand moderate-influence negative habitat
attributes were pervasive in theseupper reaches.

Both fish community performance and habitat quality improved substantially downstream at RM
0.3 (303746). However, nacroinvertebrate community performancewas largely similar to the
upstream reachesdespite improved habitat quality. Higher stream gradietthroughout these
lower reaches also benefitted both macrohabitat quality and overafish community performance.
Several riffle sequences and other WWH attributes were present at this location, while being
completely absent from the upper two (Appendix k Also, ®ntinuous flow during a relatively dry
year in 2016 was observed throughout this lower reachThus, t is recommended that the upper
reaches of North Creek from the headwaters to Twp. R@1 (RM 0.3) be assigned the MWAT
aguatic life use designéon, while RM 0.3 to the mouth be confirmed WWH.

1 South Creek maintains an unverified WWH aquatic life use and was evaluated at two locations
along its length during 2015 and 2016. Sampling in 2016 was conducted in response to a
documented fish kill in 2015. Fishcommunity performance at all locations in both years (2015 pre
kill and 2016 postkill) was consistent with HELP WWH expectations, though only marginally met
criteria at RM 3.7 (302971) in 2016 and still appeared to be recovering from the fishlkat RM Q035
(302970) (Figure 52). Macroinvertebrate community performance at RM 3.7 did not meet HELP
WWH criteria in either 2015 or 2016, while RM 0.35 exceeded the HELP WV¢Hterion in 2015
(IC1=42), but still appeared to berecovering from the kill event in 2016. It is recommended that
South Creek from its headwaters to Gasser Rd. (RM 3.65) be assigned the M@vafjuatic life use
designation, while RM 3.65 to theonfluencewith Zuber Cutoffbe confirmed WWH.

1 Platter Creek am an unnamed tributary to Platter Creek (RM 7.66) were evaluated at five locations
overall in 2015 and 2016. Two locations were sampled in Platter Creek in 2016 to evaluate for any
lingering effects froma documented manure spill in 2015. Platter Creek miaifains an unverified
WWH designation, while the unnamed tributary (RM 7.66) is currently undesignatedkish
community performance at all locationsin Platter Creekwas consistent with HELP WWH
expectationsin both years, though scores in the upper reachesere among the lowest from the
survey (Figure 52). Macroinvertebrate community performance in Platter Creek failedo meet
HELP WWH expectations at RM 7.95 (303014) in both 2018 and at RM 5.4 (302974) in 2016,
but was consistent with WWH expectations at RMs 6.41 (302975) and 1.7 (303010). Performance
fell short of WWH expectations in the unnamed tributary (RM 7.66)Habitat quality in the upper
reaches of both Platter Creek and the unnamed tributary ranged from fair to very poowerall,
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while was in the good range (QHEI=61.00) at RM 1.7; moderat@nd high-influence negative

habitat attributes were pervasive in theupper reaches of both streamsTable 2, Appendix F).
Continuous flow was observed at RM.Bin 2016, while only highly intermittent conditions,

including only very shallow pools were recorded at RM 7.98luring the same year The najority of
Platter Creek and the entirety of the unnamed tributary are on a drainage maintenance program. It
is recommended that Platter Creek from its headwaters to the unnamed tributary at RM 7.66 and
the unnamed tributary (RM 7.66) be designated MWHC,while the remainder of Platter Creek from
RM 7.66 to the mouth be confirmed WWH.

1 Gordon Creek mainstem and the Naén, Middle, and South Forks were evaluatedt six locations.
Five of six sampling locations were evaluated in 2015, while one location in uggy Middle Fork was
evaluated in 2016. These streamall maintain an existing, verified MWHC aquatic life use
designation. Fish community performance exceeded HELP WWH expectations atsalllocations
evaluated, while maroinvertebrate community performance exceeded WWH expectations at all
but the uppermost location on Middle Fork Table 2). Habitat quality in these streams ranged from
fair to poor in the middle and upper reaches to excellent near the mouth of Gordon Creek. Both
Middle and Southforks are on an active maintenance program in their middle reaches downstream
from their origination in the Ft. Wayne moraine Figure 5, Figure 7). North Fork is not on an active
maintenance piogram. Gordon Creek mainstem, less the lowermost mile, is aisoan active
maintenance program. Despite some obvious habitat limitations and periodic stream maintenance
activities, biological performance generally exceeded HELP WWH expectations, and olldras
improved substantially compared to historical performarce throughout the Gordon Creek sub
basin (Figure 56). It is recommended that the aquatic life use for the entirety of Gordon Creek and
the North, Middle, and South Forks all be upgraded from MW8 to WWH.

1 KonzenDitch was evaluated at two locations and currently maintains an existing MWE aquatic
life usedesignation. Konzen Ditch is also a modified reference site (Ohio EPA 1987). Habitat quality
ranged from fair to good at both locations assessed. Though modegahfluence negative habitat
attributes were present at both locations, highinfluence negativehabitat attributes were nearly
absent and several WWH attribute features were present at each location (Appendix E). Biological
community performance exceeded HLP WWH expectations at both locations assessed, despite
some habitat limitations and stretchesof Konzen Ditch on a drainage maintenance program. It is
recommended that the entirety of Konzen Ditch be upgraded from MWE to the WWH aquatic life
use.

1 TheWest Branch of Tontogany Creek was evaluated at two locations and is currently not assigned
an aquatic life use. Habitat quality displayed a marked difference up and downstream from the
unnamed tributary at RM 3.2. Upstream from RM 3.2, habitat quality &ie one location assessed
was in the very poor range and among thiowest quality of the entire study area (QHEI=17.25,
Table 25). Downstream from RM 3.2, habitat quality improved substantially into the good range
(QHEI=68.25). Malerate- and high-influence negatve habitat attributes are pervasive upstream
from RM 3.2, with WWH attributes completely absent. The opposite is the case downstream from
RM 3.2 where WWH attributes were numerous (Appendix F). Additionally, stream size nethan
tripled between the up (6.6 mi2) and downstream (20.8mi2) sampling locations. West Branch
Tontogany Creek is on a drainage maintenance program from its headwaters to RM 3.2. Fish
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community performance met HELP WWH expectations at both sampling ld@ns, though the
community at RM 3.42 (P10P13) was anomalous and indicative of habitat and water quality
stressors (channel modification, nutrient enrichment stressorsfdocumentedthroughout this reach.
Macroinvertebrate community performance fell short d HELP WWH expectations at RM4&. It is
recommended that West Branch Tontogany Creek from its headwaters to RM 3.2 be designated
MWH-C and RM 3.2 to its confluence with Tontogany Creek be designated WWH.

9 Liberty Hi Rd. and Haskins RdDitches were evallated at three locations in 2015and 2016. Both
streams are not currently listed in the WQS and are undesignated. Biological performance in
Liberty Hi Rd. Ditch downstream from King Ave. exceeded HELP WWH expectations. The stretch of
Liberty Hi Rd. Ditch immediately downstream fromKing Ave. (RMs 1.40.6) maintains a functional
riparian corridor and naturally directed recovery of habitat quality has occurred within the incised
channel, while the lowermost reaches (RM 0.6 to mouth) are natural and hawet been
channelized. Habitat quality in this lowermost reach evaluated at RM 0.2 (303008) was in the
excellent range and was among the highest habitat scores in the survey area.

Fish community performance in Liberty Hi RdDitch upstream from King Ave. did nomeet HELP
WWH expectations, while performance in Haskins R®itch only marginally met. The fish
community in these reaches was generally depauperate and reflective of the modified habitat
conditions. Macroinvertebrate community performance in both segmets evaluated did not meet
HELP WWH expectationdnstream habitat throughout both reaches is highly modified and stable
channel form is maintainedto ensure minimal erosion and interference with the adjacent

infrastr ucture. There is also a substantial baer to fish passage present when Liberty Hi RdDitch
passes under King Rd. where the bridge culvert drops several feet.

It is recommended that the lower stretch of Liberty Hi RdDitch from King Road (RM 1.1) totte
mouth receive the WWH aquatic lifaise designation, while the remainder of Liberty Hi ReDitch
and the entirety of Haskins RdDitch receive the MWHC designation.

1 Yellow Creek was evaluated at three locations and currently maintains an existing M\AGhquatic
life use. Biological performace throughout Yellow Creek exceeded HELP WWH expectations and
has improved drastically since last sampled in 1981. Habitat quality at both locations assessed is in
the good range g#®1.5) and has also improved drastally since 1981. Warmwater habitat
attributes were numerous at both locations, while negative habitat attributes were not
predominant. It is recommended that the entirety of Yellow Creek be upgraded from the MH® to
the WWH aquatic life use.

9 Little Yellow Creek was evaluated at two locationg 2015 and 2016 currently maintainsa LRW
designation from its source to the confluence with Yellow Creek at RM 7.45. Little Yellow Creek is
approximately 6.38 river miles long and, on paper, drains approximately 8 at its mouth.

However, the volume & water passing through this small stream is substantially greater than

would typically be present in other streams of similar drainage area in the HELP ecoregion. The

Leipsic WWTP (2PB00040), with an average daily dig flow of 1.5million gallons per day (MGD),

£O1T AOQEdtatt@dd 1 WEAH OOOAAIN , EOCOI A 9AT 1T x #OAAE AT AO

Biological performance at RM 0.9 (500700) exceeded HELP WWH expectations and has improved
drastically since last sampled in 1981, while habitat quaty throughout this reach has also
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improved from very poor to fair. The current survey noted severalWVWH attributes were present
and thepervasiveness ohigh-influence negative habitat attributes was substantially dinmished
since 1981 (Appendix E). Biolgical performance at RM 4.6 (P10W08) was mixed. Fish community
performance nominally met HELP WWH expectations (I1BI=42), however, the community here was
anomalous compared to other streams in the study area. An overwineing abundance of a singular
fish species that can predominate in degraded conditionsHigure 64), coupled with extremely low
overall abundance of all other fish species, reduced diversity, and complete absence of other
important fish species groups ¢larters, sensitive species) reflectdoth the very poor habitat quality
and other stressors present at this location. Macroinvertebrate community performance (IC1=28)
failed to meet HELP WWH expectations at RM 4.6. Habitat quality at RM 4.6 (QHEI=27) hasvs
little recovery since sampling h 1981; moderate and high-influence negative habitat attributes
were still pervasive throughout these upper reaches. Little Yellow Creek at RM 4.6 has an extremely
small drainage area (2.1mi2) and is actively maintaired to some degree.

The potential for more substantial recovery of biological communities in upper Little Yellow Creek

is functionally precluded by very poor habitat quality coupled with substantial flow influences from

the major municipal dischargeroutAi i OEAO OOOAOOjdsdashde Bighdnode 9 Al 1 1 x ;
upstream. Little Yellow Creek is a functional effluent channel in its most upstream reaches. The

effects of augmented stream baseflow and improved habitat quality were reflected in biological

community performance in the downstream reaches. The continuous discharge from theeipsic
WWTPundoubtedly augments flow and biological performance to some degree throughout Little

Yellow Creek. The upper reaches of Little Yellow Creek would likely be dry iotermittent if this

constant sourceof flow were not present. It is therefore recommended that Little Yellow Creek

retain the LRW use designation from its source to RM 4.6 and be assigned the WWH aquatic life use

from RM 4.6 to its confluence with YellowCreek.

Public, Agricultural, Industal Water Supply Use

The only stream within the study area with an existing PWS beneficial use (Bad Creek at RM 17.0) should
retain this use; no other streams within the project area have public water supply intakesliAtreams or
stream segments with eisting AWS and IWS use designations should retain those uses. Those streams
listed in Table 3 with existing, unverified AWS and IWS use designations should have thasses confirmed.
It is recommended that streams evaluated during the current survethat are not listed in the WQS should
be assigned the AWS and IWS beneficial use designations.

Recreation Use
9 Those streams listed inTable 3 with an existing, verified PCRecreation use should retain this use.
Those streams that were not previously listed in the WQS or those that have an unverifie€R use
designation should have the PCR use designation confirmed.

i Streams or stream segments previously designated SCRlutting Middle Fork Gordon Creek,
North Turkeyfoot Creek, Konzen Ditch, Bad Creek from the headwaters to RM 6.2, Bad Creek at RM
17.0, South Branch Bad Creek, Brush Creek, Yellow Creek and Little Yellow Creek from RM 4.6 to
the mouth are recommended redesignated as PCR.
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General Watershed Recommendations

Land use within the study area consists primarily ofow crop agriculture. Additionally, many streams in

the region (especially small streams) were systematically modified and channelized to facilitate draige

for crop production and other sociececonomic needs. Streams that receive excess nutrient inputs and have
generally deficientinstream habitat (reduced riparian vegetation, simplified development) are naturally
more prone to nutrient over-enrichment. Errichment signatures were well documentedand pervasivein
streams throughout the study area (able 21). The presence of animal feeding operations, especially high
densities contained within a particular subwatershed, can be an aditional, indirect source of excess
nutrients (through manure application and runoff) within a system.

Following prescribed courses of actions outlinedid EET 6 0 . OOOEAT OORIERONDBIE | 1 300
and recommendations from the Ohio Phosphorus Redtion Task Force should help to reduce the negative

impacts thatexcess nutrients can have on a stream system. Targeting areas with elevated nutrient

enrichment signatures would be beneficial Table 21). Even if thesesites/stream OAAAEAO AOAT 60 Al
impaired, they are ultimately still a source of nutrients to Lake Erie. Practices can include, but are certainly

not limited to, increasing the area of forested riparian buffers, improving manure and livestock

management practices, best fertilizer application practices, and further advocacy for modern tillage and

other conservation practices.

Many streams and ditches throughout the study area receive some form of recurring drainage maintenance
(sediment dipping, vegeative controls, etc). Though impacts from these activities, individually, are

somewhat localized and relatively acute in terms of temporal influences, the cumulative influences from

various stream maintenance activities within a given stream and throughd a watershed (study area) have

OEA bl OAT OEAT A& O 1 AOCAO OAAT A TACAOEOA Ei PAAOO8 ) O
conducting maintenance activities on streams and ditches throughout the study area and to follow the
recommendations andguidelines of the Rural Drainage Committee (ODNR 2008, 2009).

Advocacy for the full suite of modern tillage practices should continue. The cumulative effects of the full
suite of modern tillage and related soil and water conservation practices has resulted in sigeint

reduction in gross erosion documented at natinal and regional scales since the late 1970s (USDA 2013).
Studies within the Maumee River basin (and other watersheds throughout Ohio) have demonstrated an
association between agriculturalbest managemenpractices BMP9, reduced soil loss, instream
sedimentation and suspended sediment, and finally, a concurrent positive response from the ambient
biology (Barton and Farmer 1997, Meyer et al. 2000, Yoder at. 2004, Richards et al. 2009Miltner 2015).
There-establishment of formerly imperiled, substratesensitive fish species, such as the eastern sand
darter throughout the Maumee River watershed, is just onbiological endpoint that highlights the apparent
successes these programs have had on keeping smil farm fields and out of adjacent stream networks
(Tessler et al. 2012. It is important to highlight successes that modern tillage practices and other
agricultural BMPs have had in reducing soil erosion and sediment loading to streams and rivers, notyon
because of improved environmental conditions, bubecause of the significant amounts of money invested
ET OEAOA DPOI COAI 08 4EA A 111 xETC NOT OA ££OT WitheuUAOO A
direct evidence of improving water qualityarmers and others may become indifferent to theluntary use of
these practices and programs. This, in turn, could negate the apparent success of these programs and the
investments made by federal, state, and local naturasource managers.
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Additionally, a small, obsolete impoundment was discovered through the course of sampling in Jackson
Cutoff just downstream from Sand Ridge Rd. This letvead impoundment was constructed in the late
1960s and was historically used as a drinking water intakstructur e for the village of Weston. However, by
the early 1970s, the city of Weston abandoned this intake and began to source drinking water from other
areas (A. Phillips, pers. communication). Removal of this small, obsolete impoundment would free a
substantial portion of stream network for fish passage and should help further improve biological
performance throughout this relative high-quality stream network.
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Table31 Existing and recommended beneficial use designations for wdttedies wthin the Minor Great Black Swamp Tributariesudy area.
Streams highlighted in yellow were those evaluated during the current survey.

Use Designations

Aquatic LifeHabitat Water Recreation
Water Body Segment Supply Comments
SIW|[E|M[S|C|[L]JP]|A I 1Bl P|S
RIW|WW|SIW|RIW[W|[W]JW| C|C
WIH|[H|H[H|H[W] S| S| S R|R
Liberty Hi RdDitch¢ headwaters to King Rd. (RM 1.1) k Kk Kk */+ HELP ecoregiorchannel modification
- King Rd. to mouth K K K */+
Haskins RdDitch Kk Kk Kk */+ HELP ecoregionchannelmodification
Tontogany Creek */+ *+ | K+ */+
West Branch Tontogany Creekeadwaters to unnamed tributary k k k */+ HELP ecoregiorchannel modification
(RM 3.2)
-RM 3.2 to mouth Kk Kk Kk */+
Unnamed tributary to West Branch Tontogany Creek (3.2) Kk Kk Kk */+
Sugar Creek Kk k k */+
Kettle Run * * * *
Beaver Creek *+ | K+ *+
Little Beaver creek * * * *
Jackson Cufb *+ | M+ *+
Brush Creek + + + Kk +
Hickey ditch + + + + | Small drainageway maintenance
Selhorst ditch + + + + | Small drainageway maintenance
Yellow Creek Kk =+ + + K + | HELP-ecoregiorchannelmodification
West Creek */+ *+ | K+ */+
Little Yellow Creek headwaters to St. Rt. 65 (RM 4.6) + + + + | Small drainageway maintenance
- RM 4.6 to mouth Kk + + + Kk + | Smalldrainageway-maintenance
EastBeave Creek &.k.a.Hammer Creek) */+ *+ | K+ */+
West Beaver Creek * * * *
BigCreek */+ *+ | K+ */+
LickCreek * * * *
+ + + k +
=+ =+ =+ =+
+ + + + Kk + | PWS intake Delta
South Branch Bad Creek + + + K +
Dry Creek */+ 4+ | M+ *+
South Turkeyfoot Creek */+ *+ | K+ */+
Little Turkeyfoot Creek *[+ *+ | K+ */+
School Creek K k k */+
Brinkman Ditch */+ *+ | A+ */+
Lost Creek *+ | M+ *+
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MAUMT-2
Use Designations
Aquatic LifeHabitat Water Recreation
Water Body Segment Supply Comments
SIW|[E|M[S|C|[L|P]|A I 1Bl P|S
RIW|WW|SIW|RIW[W|[W]JW| C|C
WIH|[H|H[H|H[W] S| S| S R|R
Brush Creek * * * *
West Creek */+ *+ | K+ */+
MessDitch * * * *
Gustwiller Ditch * * * *
North Turkeyfoot Creek + + + K +
Konzen Ditch (North Turkeyfoot Creek RM 4.65) K + + + K + |HELR giershanaskmedification
Unnamed tributary (Nortfurkeyfoot Creek 6.68) Kk k k */ +
Unnamed tributary segments immediately adjacent to Wauseon reser| * + * * * PWS intake Wauseon
Unnamed tributary (North Turkeyfoot Creek RM 17.3) + + + +
Unnamed tributaryNorth Turkeyfoot Creek RM 18.4) + + + + | Small drainageway maintenance
Unnamed tributary (Maumee River RM 42.2) Kk Kk Kk */+
Oberhaus Creek *[+ *+ | K+ *[+
Van Hyning Creek */+ X+ | K+ */+
Garrett Creek */+ *+ | K[+ */+
Unnamed tributary (Maumee River 48.7) Kk Kk Kk */+
Benien Creek *[+ *+ | K+ *[+
Brubaker Creek */+ | K+ *+
Barnes Creek * * * *
Wade Creek */+ *4 | K+ *[+
HustonCreek * * * *
Miami and Erie canal (Maumee river RM 53.B)dependence (RM 6.1) to thq + * * + HELP ecoggon- channel modification
mouth
Preston run *+ *+ | A+ *+
AuglaizeRiver- headwaters to Blanchard RiveRM 26.2) + + + +
Stevens Ditch * * * *
Snooks Run */+ *+ |+ *+
Sulphur Creek */+ *+ | K+ */ +
Platter Creelg headwaters to unnamed tributary (RM 7.66) £ Kk *+ | K+ */+ HELP ecoregiorchannel modification
-RM 7.66 to mouth */+ *+ | A+ */+
Unnamed tributary (Platter Creek RM 7.66) k K K */+
Gordon Crek Kk + + + +
South Fork K + + + +
North Fork K + + + +
Middle Fork K + + + Kk + ccoregiorchannd-modificatis
Mill Creek + + + + | HELP ecoregiorchannelmodification
Sixmile Cutoff Kk Kk Kk Kk
Marie DeLarme Creek */+ *+ | K+ */+
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AMS/2015
MAUMT-2
Use Designations
- . Water .
Aquatic LifeHabitat Recreation
Water Body Segment Supply Comments
SIW|[E|M[S|C|[L|P]|A I 1Bl P|S
RIW|WW|SIW|RIW[W|[W]JW| C|C
WIH|[H|H[H|H[W] S| S| S R|R
North Branch *[+ T It
Hook Ditch * * * *
TustisonCreek * * * *
South Branch *[+4 I+ | *+ I+
Zuber Cutoff Kk K K K
North Creelg headwaters to Twp. Rd. 61 (RM 0.3) £ Kk *+ | K+ */+ HELP ecoregiorchannel modification
-RM 0.3 to mouth */+ */+ | %+ *[ 4
South Creek headwaters to Gasser Rd. (RM 3.65) £ k X+ | ¥+ */+ HELP ecoregiorchannel modification
- Gasser Rd. to mouth */4 *4+ | %[+ |+
Worm Ditch * * * *

*  Designated use based on the 1978 water qlity standards.

+ Designated use based on the results oftéological field assessment performed by Ohio EPA

*/+ Designated use confirmed based on the results of a biological field assessment performed by Ohio.EPA

Y New beneficial use recommended baseth the results of a biological field assessment performed lhio EPA

Items in the above table that have deuble-strikethrough indicate suggestion for removal from WQS coinciding with a recommended beneficial use change.

SRW = state resource water; WW = warmwater habitat; EWH = exceptional warmwater habitatMWH = modified warmwater habitat; SSH = seasonal salmonid habitat;
CWH = coldwater habitat; LRW = limited resource water; PWS = public water supply; AWS = agricultural water supply; IWS = stidal water supply; BW = bathing

water; PCR = primary contactecreation; SCR = secondary contact recreation.
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Study Area Description

Location, Scope, and Demographics

This survey evaluated 50 streams encompassing 40 Hydrologic Unit Code (HUC)dIgit watershed

assessment unit§WAUS) (Figure 2 and Figured). The study area drains approximately 1,04@ni2 from

eight counties in northwest Ohio. These WAUSs account for approximately 15@rcent of the total Maumee
2EOAO0 xAOAOOEAA AOAA8 4EA OOOAU AOAA 1T OEGCET AOGAO AO
Pauldingcounties and stretches eastwardo Bowling Green. Stream systems that outlet directly to the

Maumee River from the state line to Watervilletiat are not a part of the Auglaize or Tiffin River watersheds

were evaluated during the summers of 2015 and 2016.

Figure2 1 Minor Great Black Swamp Tributarig®ject study area boundaries, 2015.
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