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Based on the results of the 1990 monitoring effort, the following
conclusions and recommendations are made for the Stillwaser River Basin.

CONCLUSIONS

#  Thc 1990 resulis show improved water quality and biological conditions within the basin since 1982, -
Improvements are primarily attributed to reduced pollutant loadings from upgraded municipal waslewater treatment
plants (WWTPs) and have resulted in more miles attaining existing aquatic life use designations. Since 1982, the
aquatic lifc use attainment status of the Stillwater River, Greenvilie Creck, Painter Creek, and Swamp Creck
(combincd) has changed from 7.5 t0 25.8% of the miles atiaining, 44.7 1o 60.1% of the miles partially attaining,
and 47.8 10 14.1% of the miles not attaining. Further improvements are expected following recent and future
upgradcs. o . _ ' _ ‘

~ *  During 1990, the Stillwater River basin had relatively good surface water quality, except for consistently

" high fecal coliform bacteria levels and episodic elevations of nutricnts which were primarily attributed to livestock
* and poultry operations. Cherical sediment quality in the basin appeared to be very good (results from four

-~ streams sampled during 1986 and 1990 show no contamination by heavy mctals). Aquatic macroinvericbrate
assemblages also reflected good water quality throughout most of the watershed. Of the 44 locations sampled
(cight streams), 61% of the assemblages were considered exceptional, 14% very good, 11% good, 9% marginally
‘good, 2% fair, and 2% poor. Fish assemblages reflecied more impacted conditions due primarily to widespread -

~ channelization in Darke County. Of the 50 locations sampled, only 25% of the fish index values were considered
exceptional, 14% very good, 15% good, 17% marginally good, 23% fair, and 7% poor. L

¥ © The 1990 aquatic lifc attainment status within the Stiliwater Basin (41 locations in eight streams with both
macroinvencbrate and fish data; includes recommended use changes) was 44% FULL atainment, 51% PARTIAL
attainment, and 5% NON attainment. Causes of the PARTIAL and NON attainment were attributed to point
source pollution (enrichment from WWTP discharges and CSOs), habitat alierations (channclization and _
impoundment), and nonpoint source pollution (runoff from animal husbandry operations and possibly failing on-

“site septic systems): The principal receiving stream for the basin, the Stillwater River, was the highest quality
stream in the study area. o . - . ' 3

*  Survey results showed no evidence of acute toxicity in the mixing zone or downstream from the

Englewood WWTP discharge. The discharge appeared to have a slight impact on macroinvencbrates {organic

enrichmeni), but did not impair the aquatic lifc use (EWH) of the Stillwater River. Fish assemblages showed no

negative impacts in the mixing zonc or at river mile (RM) 8.4, Bioassay test results from five differcnt tme

periods during 1989 and 1990 have shown variability in effluent toxicity. ENSR Consulting and Engincering

- results showed acute and chronic toxicity to Ceriodaphnia, bul no toxicity 10 fathcad minnows. Ohio EPA acute
toxicity tests showed no toxicity to Ceriodaphnia, but acute toxicity (composite effluent sample) during one of

four periods 1o fathcad minnows. Partial attainment between RM 5.0 and 1.2 is attributed 10 sanitary sewer

overflow impacts. : : : . '

. Watcr quality and biological results showed no acute toxicity in the mixing zone or downstream from the
Greenville WWTP. Macroinvenebrate and fish assemblages were impaired, however, downstream from the
discharge. A sccond discharge, comprised of effluents from BASF and Comning Glass, which also enters on the
opposite bank may also be contributing 10 the impairment. Macroinveniebrales declined from exceptional to very

* good guality with compositional changes attributed to organic enrichment. Fish assemblages exhibited a greater
impact and declined from marginally good/fair to poor/fair quality between the mixing zone and RM 14.3. Recent
bioassay test results of the Greenville WWTP from two different time periods have shown no acute toxicity to

fathcad minnows or Ceriodaphnia.

s Nonpoint source pollution has reportedly killed more fish and other aquatic life than point source discharges
within the basin during the previous eight years. Water Pollution Fish Kill and Stream Litier Investigation Reports
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compﬂcd by the ODNR Div. of Wildlife show manure, as the suspcctcd pollutant from animal husbandry
opcrations, to be a significant negative zmpact on aquatic life within the basin. Between 1983 and 1987, six
separaic investigations were conducted in Darke County resulting in a total rcponed kill (pnmarﬂy fish) of

130, 432 animals. _
ki Drcdgmg. straightening, and the removal bf:woody npanan vegelation arc common stream management

practices throughout the watershed that negatively impact aquatic life and have mgmﬁcamly reduced the aquatic life
usc po{cnual of many streams wnhm Lhc Suilwatcr River basm _

_RECOMMENDATIONS«

1. ~Stiliwater River (EWH} The Rg?ncni upstream from RM 57.0 (Beisner Rd.bridge) should be
changed from EWH to WWH due to previous channel modifications which have resulted in lower physzca}
habitat quality and non attainment of EWH biocriteria by fish assemblages.

2. North Fork Stillwater River (WWH) The North Fork should be redesxgnatcd MOdlﬁed
Warmwater Habitat (MWH) due to extensive channel modification and an on-going maintenance
program. Physical habitats are predominated by MWH attributes, including a low gradient, which
preciudes attainment of the WWH use.

- - 3. Swamp Creek (WWH) Due to extensive channel modlﬁcanon and the on-going maintenance prograrm,

Swamp Creck upstream from RM 6.5 (thtsenbargcr Rd.) should also be redesignated Modified
Warmwater Habitat (MWH). AtRM 8.8, the ditch is pmdormnated by modified habitat attributes, has a

QHEI of 28, and supports a poor quality fish assemblage.
4. Painter Creek (EWH) Painter Creck upstreamn from RM 5.5 (Darke Co. line) should also be changcd 10

Modificd Warmwater Habitat (MW H) due 1o extensive channel modifications and the on-going
maintenance program. Withint Darke County, the dilch has 2 mean QHEI of 44, a gTadlcnt of 3.4
‘fccu'rmEe and fish asscmblagcs of fa:r to poor qualny

1. Consideration should be'given by County Engineers to modxfymg and v.hcre posszb}e rcducmg or :
eliminating existing channel maintenance programs which adverse}y affect the quality of surface waters within
the basin. Ohio EPA recommends a full review of any existing maintenance or new channel modification
programs on named streams to insure that the drainage benefits are commensurate wxih the env nmm:m_al
damage.

2. Control measures should be implemented by animal husbandry opcratmns 1o pmvcm future fish kills and
excessive pollutant foadings. Livestock access to streams should be minimized.

3.. The status of failing on-site septic systems within the watershed should be determined and improved:

4.  Where ever possible, consideration should be gwcn to the removal of low-hcad dams in !.hc Stillwater River

_and Greenville Creek.

I. FoIlow up monitoring should be conductedm Ballmger Runto evaluau—: Combmed Sewer Ovcrﬂow (CSO)

discharges by the City of Bradford.
2. Swamp Creck sites should be resampled to evaluate possible biological imprcvemcnt(s) associated
with the proposed watershed program (SCS/ASCS), if funded.
3. The source of the elevated copper concentration in the North Fork should be mvesugated :
4. Recent and future WWTP upgrades should be assessed for additional recovery not detected by this survc)
5. Monitoring should be conducted in Sycamore Ditch to further assess and differentiate impacts from the
Arcanum WWTP and Arcanum Iron and Metal Company.
6. Monitoring should be conducted in Bridge Creek to assess impacts from dischargers and the sludge

sitc/landfill. :
7. Thc discharge to Gmcnvzl]c Cmck comprised of cf fluents from BASF and Corning Glass, should be
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evaluated for whole effluent toxicity and chemical-specific characieristics.

IN'TRODUCTION

Ohio EPA conducted its first comprehensive water quality survey of the Stillwater River Basin
during the summer of 1982, OEPA (1986) reports the findings of this survey and is referenced for
additional information. Since 1982, additional pollution abatement measures were implemented in
the basin including: in 1983 Union City WWTP eliminated a discharge to Dismal Creck and a major
upgrade occurred at the Union WWTP; in 1986 Ansonia WWTP added an acrater; in 1987

Arcanum added lagoons and a pump station; and in 1988 major upgrades occurred at the Greenville - -

and Englewood WWTPs. Improvements were also recently made to Versailles CSOs. Future
upgradcs are planncd for the Union WWTP dunng 1991 and the Versailles WWTP and West

Milton WW'I? durmg 1992.

During the summer of 1990, OEPA staff retumed to the Suﬂwalcr River Basm and sampled water
~ chemistry at 39 locdtions, performed water quality: modchng at nine locations, effluent chemistry at
" two discharges, sediment chemistry at two locations, organic water chernistry at eight Iocauons.
macromvencbra:cs at 44 locations, and fish at 50 locations (Table 1).  °

I990 study objectives were to:
monitor and assess potential impacts from point and nonpom: source polluuon

* evalume exlstmg aquatic hife usc designations,

* . provide support for Walcr Quamy Bascd Effivent Lamit (W QBEL} reports for the
Englewood and Greenville WasteWater Treatment Plant (WWTP) < !
National Pollution Discharge Elimination System (NPDES) permits,

*  evaluate Lthe current aquatic life anainment status of existing and recommended aguatic
life use designations and characterize the quality of surface waters within the basin,

*  determine if ambicnt conditions have improved since 1982 with the xmpiemcmauon of
addmma] pollution control SU'angl(:S within the Stillwater River basin.

~ The findings of this evaluation may faclor into regulatory actions taken by the agency {e g. WQSs,
NPDES permits) and eventually be incorporated into the State water qualily management plans and

bicnnial 305(b) report.

STUDY AREA

The Stillwater River watershed drains 673.2 square miles and is !ocawd in the Eastern Com Bch
Plains ecoregion. It covers the majority of Darke County, the westem side of Miami County, and a
small portion of Montgomery County from below West Milton to the confluence with the Great
Miami River in Dayton. A small portion of the watershed is also located in Indiana. Major
tributarics include Greenville Creck, Painter Creck, Ludlow Creek, Swamp Creek, and North Fork
Stillwater River. Most of the streams in the watershed have Warmwater Habitat (W WH) aquatic
lifc usc designations except for Painter Creek, Greenville Creek, and the mainstem of the Stillwater
which have been designated Exceptional Warmwater Habitat (EWH). Additionally, the Sullwater
River from Riffle Rd. to the Englewood Dam (RM 55.9 10 9.0) and Greenville Creek from State
Line Rd. to the confluence with the Stillwater River (RM 34.5 1o 0.0) have been designated Scenic
Rivers by the Ohio Dcpanmcnl of Natural Resources (ODNR) which quahﬁes them as State
Resource Waters (SRW) in Ohio Water Quality Standards. 'Ihc Stillwater River downstrcam from

- the anicwood Dam is designated | Recmauona]
Land uses in the watershed are pmdonunamuy agricultural with %0% of the land used for farming.
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Harvested cropland accounts for 79% of the total arca. Darke county is also consxstcnﬂy in the top
ten counties in Ohio for animal production. The 1987 Census of Agriculiure repcrmd more than
5.3 million chickens in Darke County alone. Other livestock operations are swine and dairy
(MVRPC, 1987) This level of agncuituml land use creates a number of nonpoint source problems
from croplands (sediments, nutricnts and pcsm:ldcs) and livestock (nutrients and sediment).
Disposal of animal wasles requires extensive land areas for spreading to ensure that runoff will not
cause water quality problcms Many smalicr s:mams have bcen channclm:d and deepcned 1o assist

in drainage from cropfields.-

-+ Most industry in the watershed is light manufacturing with Greenville having the greatest

* concentration. Most point source dischargers are sewage treatrnent plants for the cities and
villages. Greenville and Englewood are the large dischargers with the villages of West Milton,
Covington, Bradford, Versailles, Ansonia, Arcanum, Pleasant Hill, and Unijon also having _
treatment plants. Smaller villages (pop. <1,000) are scattered thmughous the watershed and mamly

served by on-site scpuc systems.

. Landforms have been shaped by glaciation which left flat to genty rolling terrain, one of moré
buricd valley aquifers, glacial till and in some arcas exposed limestone. Soils in the watershed 1end
" to be neutral to slightly alkatine and drainage varies from well drained to very poorly dramed -

depending on the pamm ‘material and iopography-

METHODS

All chcrmca] ph) sical, and biological ficld, laboratory, data processing, and data analysis methods
“and procedures adhere to those specified in the OEPA Manual of Surveillance Methods and Quality
Assurance Practices (OEPA 1989a) and Biological Criteria for the Protection of Aquatic Life,
- Volumes 11 - 1} (OEPA 1987a, 1989b, 1989¢), and Rankin (1989) for aquatic habilat assessment.
- Macroinventebrates were sampled using quantitative (artificial substrates) and qualitative (natural
 substrates) wehnigues. Fish were sampled by electrofishing using the boat and ‘wading methods.

_ Attainment/non-attainment of aquatic life uses is determined by using Ohio's biological criteria
~ (OEPA 1587a, 1987b, 1989b, 1989¢, 1990). The biological community performance measures
that arc used include the Index of Biotic Integrity (IBI) and the Modified Index of Well-Being

(MiIwb), both of which arc based on fish community characteristics, and the Invericbrate
Commumi) Index (ICIT) which is based on macroinvertebrate community characteristics.
Performance expectations for the basic aquatic life uses (Warmwater Habitat [WWH} Exccpnonaj
Warmwater Habitat [EWH]) and Modified Warmwater Habitat [MWH]) were dcvclopcd using the
regional reference site approach (Hughes et al. 1986; Omemik 1988). This fits the practical :
definition of biological integrity as the biological performance of the natural habuats within a regwn

“(Karr and Dudicy 1981).

Anainment of an aquauc life use is FULL if all three indices meet the applicable critenia, PARTIAL -
- if onc or more attains and at lcast one does not attain, and NON if all three fail to meet the -
applicable critcria or when one organism group mdlcatcs poor or very poor performance, even if
. the other group is altaining the applicable criteria. _
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List of OEPA mphng locations {water r_h:rmnry -C, modeimg -M, tfﬁum! chcm:m'y E. sediment-S,

Yable 1.
organics-0, macroinvenebraie-B, md ﬁth F) in'the Suﬂwuzr River Bum dunng 1996
Stream Type of _ = o USGS 7.5 min.
RM Sampling : Lmudm‘;mgimdc " Landmark Quad Mxp
Stiliwster River : : T
63.0 C.MBF 40 15 05 / 84 39 05 SR 49, ust. Ansoniz Rossburg
61.8 c 40 14 35 84 40 47 Zumbrum Rd. Ansoria
$8.0 M 401310/84 3748 * Ust. N. Fork Stiliwater Ansonia -
© 510 CMBF 4013 01 / 84 36 46 Beisrier Rd. Dawn
52.4 BF 401029/ 84 33 12 Steffen Rd. Dawm
47.8 F 401126/8431 32 SR 121 Dawn
46.1 C 40 11 28 /84 30 D5 Boyer Rd. Dewn
442 B 4011 1B/84 28 28 Ust. Bamnes Rd, Venaitles
43.7 F 40 10 56 / 84,27 58 " Ust. Seib Rd. Versailles
435 co 401051 /8427 47 Seibt Rd. . Versailles
37.% - F 4009 41 /84 24 07 SR 185 Versailles
37.7 B 4009 04 1 B4 24 04 Dst. SR 185 Vemailics
328 c C4D0T4T/B4 3 54 Us 36 Pleasant Hill
C 4D 06 53/ 8421 25 Bridge St Picasant Hill
it.2 F 4006 11 /B4 21 21 Dst. Greenville Cr. & Covinton Pleasant Hill
309 B 40 05 54 /8421 19 © Ust. Fallmor Rd. Pleasant Hill
306 F 400543 /842109 . Falkmor Rd. Pleasant Hill
281 F 40033878421 1 : Ust Lauver Rd. Pleasant Hill
21.9 CS5.0 4003 28 / 84 21 21 . Lauver Rd " Pleasant Hill
27.7 B 400321/8421 29 . Dst. Lauver Rd. - Pieasant Hill
253 F - 40.02 16 78421 12 * Ust. and dst. Penny Rd. _ Picasant Hill
252 B 400213 /842110 Ust. PennyRd. " Pleasant Hill -
28] C 400213 /8421 10 Penny Rd Picasant Hill
183 B 3958 37/ 8419 30 Dst. West Milton Dam West Milton
ia.2 c 3958 33/841929 Dst. West Milion Dam West Miltoh
18.0 F 39 58 28 / 84 19 30 Dst. Wegt Milton Dam West Milion
165 c 39 56 56 / 8418 517 West Milton WWTP mixing zonc. © West Milion
R B 39570378419 02 Dst. Wesi Milion WWTP : West Milton
160 F 39 56 48 / B4 18 44 Dst. West Milion WWTP West Mijton
122 B 3954 34 /8417 52 Old Springfictd Rd. ¢ West Milon’
1.8, F 395400/ 841743 Dst. Urion WWTP, ust. M-rundd: Rd.  West Milion
11.4- - CB 395354/841733 . Dst. Union WWTP, Martindale Rd. West Mition
9.1 B 39 52 14/ 8417 11 Ust. dam, ust Englewood WWTF Trotwood
58 F 3952 09 /84 16 56 Ust. dam, ust Englewood wwrP Trotwood
59 Co 395210/ 84 16 57 Ust. dam, ust. Englewood WWTP - Trotwood
5.8 CIOBF 35 52 05/ 84 16 51 Englewood WWTP mixing zor . Troiwood
8.6 C.O.B 3% 52 05/ 84 16 41 Dst Englewood WWTP, - Trotwood
8.4 F. 39 51 51 /8416 17 Dst. Englewood WWTP | Trotwood:
5.0 CF 395009/ 84 1402 Philadelphia Rd. Dayton Nonh
48 ! 395019/8413 46 _ Adj. Frederick Pike Dayton North
1.5 B 394782/841224 - Dst. Siebenthsler Drive Dayton North
12 F 3547407841219 Ust. mouth Dayion North
Greenville Creek '
345 o 40 07 38 / B4 48 28 - State Line Rd. Unioa City
342 BF 400743 /8448 10 McClure Rd: Union City
29.0 F 40 08 55/ 84 43 05. Ust. Fisher Rd. . " Ansonia
28.9 C.B 40 08 55784 43 56 Fisher Rd. Ansoniz’
232 F 4D 06 32 / B4 38 45 Ust. Daly Rd. Greenville West
22.4 c 4006 17 /84 38 54 Oid WTP intake Greenviile West
223 M.B 4006 17/ 84 38 54 O WTP Greenville West
20.8 B 40 06 26 / £4 37 56 Treaty of Greenville Park Greenville West
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Table 1. coﬁlig}ued.

SHlLLWALER RIVER DAMN

YU DBDWUS

CBF

Stream Type of : S USGS 7.5 min.
RM S:mpling Latitude/Tongitude Landmerk Quad Map
206 F 40 06 34 / 84 37 46 Treaty of Greenville Park Greenville West
15.6 C.OF 4006 02 /84 37 07 Ust. Greenville WWTP Greepville East
19.5 M.B 40 06 01 / 84 37 05 Chio Street Greenville East
19.3 CESOBF 400557/ B4 3647 Greenville WWTP :mxmg one Greenvilic East
19.2: F 40 05 5578436 43 Dst. Greenvilie WWTP : Greenville East
i9.1 B 40 06 00 / 84 36 38 Dst. Greenville WWTP Greenvilic East
18.8 co 400610 /84 36 25 us 127 . Greenville East
18.3 B. 40 06 15 / 84 35 56 Jaysville Rd. Greenville East
18.0 C.M 4006 02/ B4 35 46 SR 36 Greenvilie East
17.3 F - 40 0544 /84 35 14 Dst. Jaysvill Rd. Greenville East
16.2 C.M.B 40 05 12/ 84 34 30 Willis Rd. Greanville East
15.4 F 400548 /8434 06 ‘Dst, Willis Rd. Greenville East
14.3 F 40 06 09 / 84 32 58 Bears Mill dam pool Greenville East
13.7 M.B A0 06 297 84 32 30 Bears Mili Rd. Greenville East
12.0 - F 4006 27 (8430 52 Dst. Bears Mill Dam Greenville East
it F 4006 27/ 84 30 &4 Dst. Bears Mil] Dam Greenville East
10.6 F 40 06,32 [ 84 29 4] Ust. Gettysburg Rd. Getysburg
10.5 CB 40 D6 35 /84 29 40 Gettysburg Rd. Geutysburg
10,3 F 40 06 40 / B4 28 29 Ust. Gettysburg Getrysburg
6.1 c 40 06 08 / B4 25 48 © SR 121 Gettysburg
5.5 B 4006 25/ 84 25 21 Adj. Covington - Gc:!ysburg Rd. Geuysburg
50 F 40 D6 49 /B4 2503 Ust. Buckneck Rd Geuysburg
14 B 4006308422201 Dsi. Range Line Rd, Picasant Hill
08 c. 40 06 40 [ 84 21 48 Covinglon - Gettysburg Rd: Pleasant Hill
0.1 E 40 0708 / B4 21 33 @ mouth ‘ Picasant Hill
North Fork Slx!!wutcr -
6.5 F 401313 /843816 Ust. SR 118 Ansonia
.04 C.M.B 401312/8438 12 ‘SR 118 Ansoml
" Swamp Creek ' ' i ' . P
89 - C 40 16 54 / 8430 18 Versailies - Yorkshire Rd. North Star
88 B.E 4016 53 /8430 17 Verszlles - Yorkshire Rd. North Star
45 F 4014247842806 ' Long Rd. Versailles
44 C.8 4014 2678428 03 Long Rd. Versailles
16 CF 401249 /849 57 Dst. SR 12} Versailies
1.5 B 401247 /84 29 55 Dsi. SR 121 Versailies
Indign Creek _ _ '
2.0 F 4013 54 /8430 37 " Dst. Conover Rd: Dawn:
19 (ot -1 40 14700 / B4 30 46 . Comover Rd. Dawn
Painter Creek ' : : _ ) '
16.2 B.F 39 59 46 [ 84 33 33 Ivesier Park Arcanumn
15.5 o3 3950 28 /843225 Hollandsburg- Arcanum Rd. Arcanum
15.2 F . 3959 20/843240 Ust. Sycamore Ditch . Arcanim
15.0 C,B.F 35 59 24 / B4 32 24 Dst. Sycamore Ditch (WWTP & imdﬁﬂ) Arcanvm
104 B.F 40 02 05 / B4 29 02 Ust Arcanum Rd. © Getysburg
1.0 CB 40 94 42 jBs202 Adj. Sugar Grove Rd. | : Pleasant Hill
6.8 F 4004 48 /84 21 20 . Adj. Sugar Grove Rd., dst. falls Pleasant Hill
0.2 F 4004 54 /84 21 18 Owens Rd. : Pleasant Hill,
Mu-c! Creek . : ) _
59 CBF 4001 34/844030 ‘Weaver - R Jeflzrson Rd. Greenville West
47 C 40 02 30 / B4 40 21 Bytket Rd. . Greenville West
46 BF 4007 29/844020 Byrket Rd. Greenville West
0.2 F 4006 07 /84 3825 Ust. SR 502 Greenvilie West
0.1 C.B 40 06 06 / 84 38 22 SR 502 Greenville West
Prairic Omlt! . )
0. s 4001 34 /B4 3930 Weaver - R Jefferson Rd. Greenville West
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RESULTS AND DISCUSSION

Chemical/Physical' Water Quality (Tables 1-7, 12-13; Figs. 1.3, 7-14)
*  Streams in the study area suppornied generally good water quality except for exceedences (Chio
Waicr Quahiy Standards) of iron and fecal coliform bacteria which were common throughout the basin:
during 1990. Exceedences of the iron standard are common throughout Ohio's surface waters and are
due to natarally high levels in the soil. Fecal coliform/fecal streptococcus ratios (ie. < 0.7 is generally
-indicative of bacterial contamination fror animal wasie and > 4.0 indicates human waste
¢ontamination) for Mud Creek, Prairie Outlet, Swamp Creek, the North Fork Stllwater River, the
lower portion of Painter Creek, and the upper reaches of Greenville Creek and the Stillwater River
were, for the most pan, znd:canve of animal waste runoff from livestock and pou}try operations.

* Record amounts of rain fclI thmughout most of Ohio dunng 1950 resulung in above normal

flows. Companson of 1950 annual dxscharge rates (cfs) in the Stllwater River and Greenville Creek
10 the previous eight years shows 1990 minimum annual discharges were significantly higher, mean
ratcs slightly higher than the other high flow years, and maximum annual rates comparable to other

high flow years. Durmg this study, mean monthly flows were generally the highesl during Ju]y 1990.

: Snl[u ater River
*  Dissolved oxygen levels in the Su!l“ ater chr were gencra}ly above the 6.0 mg/l EWH criterion
excepl for the three locations (RM 63.0 - 57.0) measured with Datasonde monitors. In this upper
scgment, mean values ranged from 7.9 1o 5.1 with minimum values of 4.5104.6. Algal respiration

* may account for much of the diurnal flux (the open canopy of this segment is conducive 10.algae

- growth). The lower levels at RM 58.0 and 57.0 may be due to nutrient loading from CSOs and the

~ Ansonia WWTP. These sites are in the segment rccommcndcd for redcmgnauon 1o WWH (thc
~-observed D.O. values meet WWH sta.ndards) o

. Investigation by Ohio EPA pcmonncl revealed an unperm.:lcd animal waste dxscha:ge toa
tributary which causcd an exceedence of the fecal coliform standard and grcal]y elevated fecal
SUTPLOCOCCUS lcvcls at the Zumbrun Road site (R_M 61.8).

® Coppcr valucs exceeded the SO—day average watcr qualny criteria in the Stillwater River
downstrearn from the confluence of the North Fork Stillwater at RM 57.0 (0.035 ppm) and in the
North Fork at RM 0.4 (0.030 ppm). While not exceeding water quality criteria, lead concentrations
were also elevated at both sites (0.012 pprn, 0.016 ppm, respectively). Arsenic (0.063 ppm), also
elcvaied at RM 57.0 of the Stillwater, would have been in violation of public water supply criteria
(0.05 ppm) if there had been any surface water intakes within 500 yards. All of these elevated
concentrations occurred on July 12, a day of exceptionally high flows. The elevated concentrations on
* the North Fork occurred upstream from the Ansonia WWTP discharge (RM 0.2) and should be”

. further investigated. The Darke County Engineers’ Office practice of spraying herbicides for stream

bark maintenance and/or the common practice of coppcr sulfate application for control of pond algae

may be contributing factors,

*  Hevated concentrations of ammonia, BODs, and phosphorus were found in the West Milton
WWTP mixing zone (RM 16.5 of the Stillwater). The historically high nutrient loadings at this facﬂuy
will be addressed by the planned expansion and upgrade planned for 1992.

*  Sampling for organic chemicals revealed concentrations of chloroform and toluene in the

Englewood WWTP mixing zone and Di-N-Butyl Phthalate at RM 27.9 of the Stillwater River.
However, all concentrations were well below the water quality criteria for each parameter.

10



Doc. OEPA 14-200 SﬂLLWATER_RiVER BASIN 1990 BWQS

Greenwlte Creek

*  Anextremely high nitrate-npitrite conccntrauon (1200 ppm) was mcordcd in Greenville Creek
at RM 28.9. Flows on the day the samp!c was taken (8)09/90) were the lowest of the seven days
sampled and the source of enrichment is unknowr.

* Dissolved oxygen levels in Greenville Creck were also conducive to aquatic life ahd- above 6.0
mg/l except for three locations (RM 22.3, 18.0, 16.2) measured with Datasonde monitors. At these

sites, minimum valucs ranged from 5.06 to 595mgh.

North Fork Stillwater River
*  The North Fork of the Stillwater River (upstream from the Ansonia WWTP) had cxcecdences of
the iron, fecal coliform, dissolved oxygen, and copper standards, ‘The lowest minimum dissolved

‘oxygen concentration (2.43 mg/l) in the study arca was recorded at RM 0.45. Concentrations of

nitrates, phosphorus, and BOD were also elevated and attributed to agricultural runoff and on-site
septic systems. Channclization and on-going maintenance practices also contribute 1o the degraded
walcr quality. :

Sw amp Creek ' '
*  The water qua}ny in Swamp Creck was similar 1o the North Fork's and also showed patterns of

nonpoint source impacts with exceedences of the iron; fecal coliform, and dissolved oxygen criteria as
wcli as elevated leveis of nitrates, phosphorus and BODs. As noted before, agricultural ¢ crop
production, animal waslte, and channeli ization contribute to the degradation of water quality.

% Additionally, an acute zirnc wb!auon (CMC) and an elevated lead concentration (0. 016 ppm)} were

&

rccorded downstream from the Versailles WWTP at RM 1.6, An elevaied copper value (0. OZSppm)
was recorded in the headweaters at RM 8.9,

Indian Creek
*  Indian Creek, a trnibutary to Swamp Creck, had exceedcnces of iron and fecal coliform and

elevated mtra%c Conccnuanons

Painter Creek _ :

*  Ammonia, lead and D.O. excecdences were recorded in Painter Creek downsteam from
Sycamore Ditch (Arcanum WWTP discharge) at RM 15.0. Runoff from the Arcanum lron and Metal
Comprehensive Environmental Response Compensation and Liability Act (CERCLA) site, which
contains old batieries, is also located on Sycamore Ditch and may account for the elevated lead
concentrations and should be monitored in the future. D.O. levels were aiso fow at RM 15.5 on
Painter Creek and may be anributed to sewage contamination from failing on-site septic systems
and/or CSOs and possibly large quantitics of decomposing lawn and grass clippings deposited in and
adjacent to the stream. _ _

Mud Creek

* A zinc concentration (1.2 ppm) in Mud Creek at RM 5.9 violated the maximum criteria for WWH
aquatic life. A small pile of metal scraps observed on the bank the day of the violation is suspected as

the source of the zinc.
Prairie Outlet

* - Prairic Outlet, a tributary to Mud Creck, had excecdcnccs of iron and fecal cohform and elevated
nitrate concentrations.

1
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C}imacnl/physlul panmexcrs measured in the Stillwaier River Basin study area, 1990.%

. Flow (ﬁc!d)

. Dissolved Oxygen (ficld)

. Temperature {ficld)

. 5-day Biochemical Oxygen Demand (BODS) .

. Towl Orgenic Carbon

. Chemical Oxygen Demand (COD)
. Chioride (C1)

. Conductivily (lab)

. Cyanide (Cn)

. Nitrate-Nitrite, as N (NO3-NO2)

. Nitrite, &s Nitrogen (NO2-N)

. Ammonia-Nitogen (NH3-N}
. Tota! K jeldah] Nitrogen (ﬁ(N)‘ '
. pH (labj ’

. Phosphorus-Total (P- T)

- Residue, Total Nonfilierable |

. Residue, Dissolved (TDS)
. Fecal Coliform

. Fecal Streptococcus

. Hardness (C2003)

. Arsenic-Total (As-T)

. Cadmium-Total (Cd-T)

. Calcium-Total (Ca-T)

. Chromium-Total (Cr-T)

. Copper-Total (Cu-T)

. Iron-Total (Fe-T)
. Lead-Total (Pb-T)

. Magnesium-Total (Mgv'r)

. Nicke!-Total (Ni-T)

. Zinc-To1al (Zn-T)

*  Scans for Base-Neutral and Acid Extractables (BNAs) and Volatile Organic Compounds (VOCs) were performed a
the fo]kmmg locations: Stillwater River (RM 435, RM 27. 9, RM 89, RM 88, RM 8. 6); Green\ui}c Creek (RM 19.6,

RM 19? RM 18.8)

Table 3. Flow measurements (cfs) in the Stillwater River Basin on chemical/physical sampling days during 1990,

" Stre

am Name

9106 20

River Miie LMY 7726 810 823 10/04°

* Stillwater River
6.1 L N/A 66.26 132 N/A 17.26 28.54 N/A
27.9 41584 409.9 2.9 2399 N/A 1785 ° 141.5
£9 .. : MN/A 621 4 179.5 1912 167.6 183.7 196.4
Greenville Creek =~ ¢ _ ' ' - :

196 NA N/A 50.8 N/A - 79.558 ©N/A N/A

6.1 500 1 i81.0 70.95 1601 - 9383 114.3. 1783
North Fork Stitlwater - ' . ' - E

.04 N/A- 566 - . 1.2 1128 1.68 - 1.4} N/A
Swamp Creek s _ U :

1.6 N/A 15.5 - 4.2 79.20 0.56 11.13 N/A
Indizn Creek L : o . :

1.9 N/A 57 1.6 15.89 1.53 332- N/A
Painter Creek : . : : o
15.0 N/A 6.0 2.5 3.36. 1.1 1.512 34

4.4 : 700.0¢ . 200 9.5 9.0 7.0 7.0 125 .
Mud Creek S _ : . o oo

0.1 ' N/A 244 14.7 N/A 1374 1572 N/A

12



Doc. OEPA 14-200 . STILLWATERRIVERBASIN =~ 19%0BWQS

oty Hivovsandel

L1 u ™ ™ T 2 ' T
»ir =ey W4 naL o T B wes WD
- ngheuned pegs =0 Phibst !Iﬂ'- A~ Rrudins page

T —— ———

Mean Discharge
{Yag: Ending Baptember)

Minimum Discharge
{'vaar Ending B-pt-rr:ber)

v T ¥ T T ¥
W Wy B ms e 'GT ms uoa -

-‘—ww -.-m-—rh-o --luﬂ-elm

Figure I Companson of annual mean, maximum and minimum flows (cfs) in the Stiliwater R}ver (Pleasan?
Hill- RM 27.9, Englewood- RM £.9)and Greenville Créek (near Bradford-RM 6.1) fmm October’
1981 to September 1990 (USGS 1983, 1984, 1985, 1986, 1987, 1988, 1989, 1990, 1991).
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Figure 2. Comparison of mean monthly flows (cfs) (Mly Octlober) in the Stiflwater River (Pleasan! Hill-
3 RM 27.9, Englewood-RM 8.9) and Greenville Creek (near Bradford-RM 6.1) for 1982 and from
1986 - 1990. (USGS 1983, 1987, 1988, 1989, 1990, 1991).
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. Table 4. Excoedences of Ohio EPA Wmnwnt:r/Exocpuom] Warmwater Habitat water quality criteria (OAC 3745-1)
| for chemical/physical parameters measured in the Stillwater River Basinl study ares, 1950.

Stream Name -

River Mile . Exceedences: Parameler (ppz‘n)l

Stillwater Ri:ver
63.0  Iron® (28.5,3.28, 6.65); Fecal coliform (14000, 12000, 6000y
61.8 Iron” (23.7, 4.07, 6.83); Fecal coliform (>60000, 40000, 4800, 11000)
510 - Coppc:r (035%); Iron” (35.5, 1.98, 3.79, 8.3); Fecal coliform (24000, 5100, 4500, 4900, >60000, 1700)
46.1 Iron® (17.0, 1.24, 4.93, 1.72); Fecal coliform (18000, 2800, 1040, >60000)
435 Iron" (23.1, 1.64, 4.76. 1.8); Fecal coliform {56000, 1060, 4100, >60000, 1500)
325 Iron” (24.7,1.94, 5.64); Fecal coliform (1530)
321 Iron" (22.0,2.12, 7.0); Fecal coliform (43000, 4700, 4000)
279 imn' (20.7, 2.34, 8.52, 1.11); Fecal coliform (23000, 5800)
25.1 fron” (21.3,2.31, 9.67. 1.12): Fecal coliform (18000, 4700)
182 _.lron (L 05, 161}
16.5 Iron” (E 49, 1.17); Fecal coliform (1600)
114 lrcm {29.4, 2.54, 141, 1.05, 1.67, 1.17); Feca! cotiform (}?OOO 1140, 43{)0)

g9 Iron” (3.75,2.07, 127, 2.11, 1.12, 2.34); Feca! coliform (1040, 5800}

B8 lron™ (246,123, 1.81). Fecal coliform (12000, 5000y

5.6 lron” (3.8, 167, 13.2,1.99, 1.08, 2.24); Fecal coliform (1200 15000, 1430)
S0 Iron® (14.2, 3.14, 1.05, 14.8, 1.36, 192.22) Fecal coliform (9000, 5700, 2400) -

‘Greenville Creei .

45 Iron® (14.3, 2 83, 3.45); Fecal coliform (23000, 22000, 8000) :

289 Iron® (112,122,376, 2. 12) Fecal coliform (38000 9000, 1020, 36000); Nitrate- Namic (I"'Oli)b
224 ron” (5.14, 1.54, 1.12, 4.12); Fecal coliform {12000, 2900, 16000)

196 Iron” (7.49, 1. 77, 1.09, 5.3,.1.23),; Fecal coliform (35000, 20000, 1080, 4500)

19.3 _ tron” {1.48, 4.14); Fecal coliform (2300, 1800, 11000, 30(13)

18.8 Iron® (7.37, 1.77, 4.28, 1.02); Fecal coliform (12000, 1060, 2400, 15000, 4700, 1060)

18.0 Iron” {6.68, 1.76, 4.45, 1.26): Fecal coliform (35000, 1600, 4900, 1080, 1300, 4400)

16.2 lron” (5.4, 1.81, 4.4, 1.62); Fecal coliform (7000, 4700, 3300, 1300)

10.5 Iron” (1.52,6.16, 1.88, 5.75); Fecal coliform (5700, 5800, 2800, 1100}

6.1 lron” (1.08, 9.88, 2.24, 5.42); Fecal coliform (10000, 5500,:1200)

0.8 Iron” (22.4, 1.67, 6.55); Fecal coliform (28000, 3400)

North Fork Stillwaler

04  Copper (030 fron” (42.7, 1.22, 1.32, 13.4): Fecal cohform (14000 1700 3000 >60000)

Swamp Creek .

89 Dissolved Oxygen (4.8°); Iron” (37.3, 1.27, 2.49, 13.4); Fecal coliform (>60000, 1600, 2000, >6000O}
4.4 Tron (159 1.75, 275 15.3); Fecal coliform (>60000, 1100, 10000, >60000)

16 Zinc (0.4 ) Iron" (179 291, 10.8); Fecal coliform (>60000, 1160, 3000, 4900, $700, >6-()01)0)
Iodien Creek _
19 _I.l'cmn (20.2, 1.46, 3.34, 1.05, 10.1); Fecal coliform (44000. 1200, 1500, >60000)

15
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Table 4. continued.

Stream Naine : - -
- River Mile Excesdences: Vmﬂa (ppm)?

. Printer Creek
© 1558 Dissolved Oxygen (5.3*%, 4.4%* 3909 Iron* (B, 03); Fecal cohform (>60000, 1020, 1140, 11000, 32000)

15.0 Dzssolved Oxygm (5.0, 3, (}"') Ammonia {1.06%); Lead (.016%); Iron* (7.88, 1 04)
Fecal coliform (>60000, 1100, >60000); }

1.0 bron* (8. 27) Fecal coliform (24000) «

Mud Creek L

59 . Zinc (1.2°%) Iron‘ (5.71, 1.04, 30 3,63, 3.43); Fecel coliform (4800, 6900);

4.7 Iron* (12.0, 1.29, 3.5, 1.55); Fecal coliform (>60000, 5000, 1800, 1120, 3300); -

0.1 Iron® (9.14, 241, 1.46, 5. 17, 1.82, 2.26, 138) Fecal coliform (22000, 2200, 1700; 22000, 3500 ZSCDO}
Prairie Outlet .

0.8 Iron*® (6.35, 28) Feca] cohform {13000, 2700)

3 Fecal coliform--exceedence of Primary Conlad Recreation standard (#/l{l)ml)

b Exceedence of agricultiral waier supply 30—day Everage
*  Exceedcnce of numerical criteria for prcvmucm of chronic mx:cuy (CAC} or WWH criteria fcrr D.O.

&wedcnue of numcncaI criicria for prevention of acute IGXICIT)' {AAC) or EWH criteria for DO.

16
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Tabln'; 5. Selected panmcier resulu [mean {min. - max. )!‘ of chamcalfphys:ca] sampling in the Stillwater -
River an study ares durmg 1990 (' dmou:s exceedence of numerical crileria for prevention of chronic

denolcs exceedence of numerical criteria for prevention of acute toxicity).

17

toxicity;

Siream No. Conductivity
RM Samples D.O. (mgh) Temp (C) ph(SLh) (umhos/cm)
Stillwater River .
63.0 7 9.7 (74-11.5) 15.3(8.5-159.0) -7.88 (7.23-8.28) 596 (437-122)
618 7 9.2 (7.2-10.8) 14.9 (8.8-19. 0) 7.86 (7.44-8.23) 619 (467-740)
57.0 7 . 84(67102) 15.6 (8.9-19.2) 7.85 (7.61-8.21) 620 (407-775)
46.1 K BS(7.0-11.0) 20.0:(16.2-25.0) 8.10 (7.70-8.55) 641 (384—-760)
435 7 8.107.7-8.%) 15.8 (9.5-20.1) 7.98 (7.73-8.37) 641 (392-783)

- 325 7 8.6 (7.B-10.0) 16.2 (9.6-20.8) 8.12 (7.83-847) 592 (341-759)
321 7 10.6 (8.9-13.0) }62 (9.8-20.8) 826 (7.95-8.59) 578 (307-692)
279 7 10.1 (8.7-11.6) 16.8 (10.0-20.8) 823 (7.82.8.58) 569 (303-706) .
25.1, 1 10.7(8.1-13.4) 157 (10.5-21.2) 8.33 (7.89-8.54) 595 (295-694)
182 3 10.7 (9.3-11.8) 14.0 {10.5.20.8) 8.3) (8.26-8.34) 637 (564-710)
16.5 5. 9.6 (1.6-11.2) 16.5 (10.8- 20, 5) 8.28 (8.02-8.56) 617 (633-727)
114 7 9.8 (82-11.0) 17.8 (11.2-22.0% 8.20 (7.87-8.37) 516 (256—653)
8.9 6 £.4(139.1) 19.0 (15.0-23.0) 8.20 (8.01-8.39) 563 (345-663)
8.8 & 8.1(7.3-94) 193 (17.0-22.00 8.11 (B.00-8.30) 733 (3541120}
8.6 6 ES (7.5-9:.4')' 19.2 (15.0-23.0) 8.19 {R.03-8.39) 564 (345-665)
50 7 99 (74-18.00 201 0.027.0) 8.20 (7.73.8.55) 531 (263-654)

- Greenville Creek ' '

S48 7 8.1 (64-10.6) 17.0 (14.6:20.00 7.87 (1.54-8.11) 557 (390-662)
289 7 8.2 (7.3-9.3) 16.9 (14.0-20.0) 7.99 (7.64-8.30) 567 (397-660)
224 7 79 (0-9.1) 17.7 (14.0-21 0 - B.02 (1.67-8.28) 610 (4256843

196 7 7.6 (6.5-8.7) 17.7 (10.2-22.0) 8.05 (7.73-8.35) . 614 (425-686) -
19.3 6 8.3 (72-9.2) 17.9 (14.0-20.0) 8.02 (1.70-8.29) 642 (472-690)
188 7 R.3(7.1-95) 184 (14.5-22.0% B.04 (7.658.31) 619 {439-68R)
180 - 1 8.1 (7.0-9.5) 18.6 (15.0-22.0) 8.03 (7.67-8.30) 618 (433-687)
16.2 7 7.9 (7.0-9.5) 18.6 (14.5:22.0) 8.05 (7.86-8.32) 615 (427-694). -
0.5 - 7 84 (7.4-10.0) 181l 50.23.0) 8.10 (2.70-8.39), 596 (381-678)
6.) 7 83(7.054) 19.0 (15.0-23.0) 8.13(7.77-8.43). 583 (337-695)
0.8’ 7 9.7 (82-11.2) 200 (15.5-25.0) B.25 (7.98-8.51) 571 (304-691)
North Fork Suilunler ‘ _ '

04 1 9.1(68-16.2)  ° 19.5(15.5-26.0) 7.99 (7.64-8.505 637 (365-790)
Swamp Creek _ : o
g.9 7 7.54. 8" 9.8) 15.3 (8.8-20.0) 774 (1.32-8.04) 628 (382-7183)
4.4 ) 7 7.9(6.2-9. 3) 1:4.5_"(8.8'-39.5) 176 (7.49-8.08) 679 {467-831)
1.6, : T ‘8.3 (64 1” ) - 200(16.2-25.0) L 7.78 (7.43-8.7) 672 (46&85’:)'
Indien Creek _ P g : _
19 7 9.8 (66—16,0) 207 (16.0-27.0) 786 (149-8.14) 684 (454-895)

. - Painter. Creek - ' ' :

155 7 6.8 {3.9-- .—10.5)’ 171 (13.5-21.0) 7.97 (1.44-8.90) 574 (307-703)
15.0 7 7.0 (3.0‘.-‘-10.6)_ 177 13.0:21.0) 7.89 (7.54-8.11) 666 (316-867)
1.0 - T 95077 11.2) 20,6 (17.0-25.0) 840 (7.81-8.77) 584 ('3_76—646}
Mud Creek ' . _

5.9 7 7.9 (6.7-8.8) 18.4 (15.0-21.0) 7.94 (7.68-8.14) - 605 (407-651)
47 7 §1(72-87) 169 (14.0-19.0) 7.83 (1.44-8.22) 628 (492-697).
0.1 7 6.9 (5.0-8.2) 18.1 (14.5.21.5) 7.90 (7.65-8.23) 641 (458-722
Prairie Outlet , _ .

08 7 8.0(6.7-8.8) 16.6 (13.0-19.0y 7.88 (7.60-8.26) 654 (393-753)
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Table 5. continued.

Stream No.

RM Samples  NO3-NO2 (mgh)

NO2-N (mg/h)

STILLWATER RIVER BASIN

 NH3N ('m.gf'l')

-

1950 BWQS

Phos-T (mg/) .

Sttllwucr River

630
618
57.0
46.1
435
32.5
32.1
29
251

Greenville
345

289
274
19.6
19.3

188
18.0
16.2
10.5

6.1
0.8

o0
Qo

7.77 (1.69-24.10)

7.74 {1.55-18.90)
5.36 {1.61-16.60)

479 (14514, 40)

$.31 (1.59-17.80)

4.08 (1.44-9.92)

T 367 (1.86-8.64) -

3.83 (1.96-8.06)
3.84 (2.05.7.87)

3.02 (242-3.52)

4.90 (2.38-7.25)

4.03 2.04-691)

3.52 (2.41-6.79)
437 (1.62-643)
3.51 (2.41-6.86)
3.53 (2.09-6.85)

3.74 (1.16-9.68)

3.92° (1.86-8.60°)

2.99 (1.76-4.94)
2.70 {1 .67-4.32)
2.87 (2.09-4.74)
2.94 (1.994.37)
2.94 (1.98-4.38)
2.84 (1.864.28)

1.21 (1.98-6.00) . -

3.37 (1.80-7.46)
3.37 (1.65-7.57)

North Fork Stiliwater

0.4 T.
Swamp Creek
. 8% 7
44 7
1.6 7
Indian Creek
19 i
PainterCreek
155 7
15.0 7
1.0 7
‘Mud Creek
59 7
47 7
0.1 7
Prairie Outlet
08 7

5.54 (0.1G-24 .00y

7.35 (0.10-32.10)
6.90 (0.26-29.70)

7.3] {1.98-26.60)

7.21 (0.25-27.1)

3.55 (0.29-10.30)

2.68 (0.27-10.00)
3.69 (0.37-12.50)

1.31 (0.72-245)
2.74 (1.19-7.68)
2.98 (1.54-8.10)

5.20 (1.84-17.50)

0.10 (0.03-0.37) |
10,09 (0.03-0.30)

0.12 (0.03-0.50)
0.07 (0.02-0.23)
0.09 (0.02-0.36)
0.07 (0.02-0.23)
0.07 (0.02-0.24)

" 0.06 (0.02-0.25)

0.04 (0.02-0.12)

0.02 (0.02-0.03)

0.08 (D.2-0.13)

0.08 (0.02-0.21)

0.04 (0.02-0.08)
0.07 (0.04-0.11)

0.05 (0.02- OIl)i

0.06 (0.02-0.14)

©0.06 (0.02-0.17)
0.05 (0.02-0.12)

- 0.04 (0.02-0.09)
-0.0% (0.02-0.09)

0.03 {0.02-0.06)
0.04 (0.02-0.08)
0.04 (0.02-0.06)
0.04 (0.02-0.07)
0.04 (0.02-0.07)

©0.04 (0.02-0:12)

0.06 (0.02-0.22)
0.10 (0.02-0.33)

0.11 (0.02-0.33)
0.11 (0.02-0:27)

0.11 (0.03-0.27).

0.13 (0.02-0.44)

0.06 (0.03-0:10)
0.10 (0.07-0.15)
0.04 (0.02-0.14)

0.06 (0.03-0.11)
0.05 (0.02-0.11)

0.05 (0.02-0.10)
0.05 (0.02-0.11)

18

0.15 (0.05-0.74)
0.18 (0.05-0.67)

' 0.18 (0.05-0.76)

0.10 (0.05-0.43)
0.14 (0.05-0.64)
0.09 (0.05-0.32)
0.09 (0.05-0.26)
0.08 (0.05-0.23)
0.08 (0.05-0.21)
0.05 (0.05-0.05)
1.93 (0.05-5.52)
0.07 (0.05-0.16)
0.05 (0.05-0.06)
0.10(D.05-0.16)
0.05 (0.05-0.05)
0.06 (0.05-0.13)

T 007 (D.05-0.16)

0.16 (0.05-0.58)
0.09 {0.05-0.21)
0.06 (0.05-0.11)
0.07 (0.05-0.18)

0,06 (0.05-0.12)

0.06 (0.05-0.11)
0.06 {0.05-0.13)

007 (0.05-0.16)
007 (0.05-0.19)
. 0.07 (0.05-0.18)

0.21 (0.05-0.92)

0.18 (0.05-0.60)
0.24 (0.05-0.89)

0.25_= (0.05-0.86)-

0.25(0.051.21)

0.11 (0.05-0.28)
048 (0.05-1.06")
0.07 (0.05-0.19)

0.09 (0.05-0.17)
0.08 (0.05-0.29)
0.07 (0.05-0.19)

0.07 (0.05-0.16)

0.17 (0.05-0.46)

0.20 (0.05-0.46)
0.23 (0.05-0.61)
0.25 (0.10-0.53)
0.25 (0.13-0.48)
0.21 (0.08-0.50) -
0.23 (0.09-0.65)
0.20 (0.12-0.45) -
0.37 (0.10-1.12)
0.15 (0.13-0.17y
1.04 (0.12-1.62)
0.24 (0.12-0.46)
0.39 (0.14-1.23)
1.19 (0.38-2.42)
0.21 (0.13-0.33)
0.24 (0.15-0.40)

0.36 (0.05-1.78)

0.14 (0.05-0:33)
0.10 (0.05-0.21)
0.10 (0.05-0.20)
0.37 (0.06-0.74)
0.23 (0.13-0.55)

' 019(015 0.22)

0.19 (0.14-0.30)

. 0.20 (0.12-0.38) .
0.8 (0. 2&033}

0.20 (0.11-0.38)
0.51 (0.05-1.42)
0.27 (0.10-0.55)

0.35 (0.06-0.79)
0.52 (0.21-0.80)

0.28 (0.05-0.72)

0.29 (D.05-1.17}

0.29 (0.21-0.33)
0.23 {0.05-0.88)

0.09 (0.05-0.16)
0.0 (0.05-0.21)
0.24 (0.05-0.81)

040 (0.05-2.03)
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Teble 5. co‘minucd,'

STILLWATER RIVER BASIN

1990 BWQS

Stream  No. . © Res. Nfit-T Fecal Coli.¢ . Fecal Strep.

RM Samples  BODS (mg/) {mgh) (#/100m1) #1100 ml)

Stillwster River _ ) ] o

63.0 7 4.5(1.0-13.0) 189 (5-1080) 4943 (440-14000) 24124 (110-94000) .

61.8 7 4.6 (1.0:13.0) 194 (5-1050) 16816 (250-60000) 21426 (30-71000)

57.0 7 5.1(1.0-15.0) 202 (5-1070) 14454 (980-60000) 22205 (100-88000)

46.1 7 2201051 BS (6-402) 11871 (280-60000) 11689 (70-60000) .

4315 7 3.5(1.0-11.0) 155 (5-870) 17707 (290-60000) 23336 (50-160000)

32.5 - 7 2.8 (1.0-10.0 122 (5-644) 657 (90-1530) 9134 (10-60000)

321 7 2.1 (1.0-6.0 128(6-672) 7595 (1 30-43000) 9298 (20-60000)

27.9 7 23(1.060) 138 (10-646) 4511 (210-23000) 9036 (20-60000)

25 7 1.5(1.0-3.0) 57(9-227) 4055 (60-18000) 10620 (20-60000)

18.2 3 1200019 24 (20-28)° 353 (100-800) 43 (10-50)

16.5 s 7.4(14-27.00 26 (17-48F 428 (10-1600) 70 (10-150)

11.4 7 22{1.0:58) 211 (14-980) 3467 (180-17000) Q081 (10-60000)

B9 6 18(1.029) 95 (25-310) 1355 (20-5800) 504 (100-1370)

] 6 - 1.8 (1.04.0) BS5 (24-328) 2888 (10-12000) 1053 (10-5200)

8.6 6 16 (1030 96 (25-318) 3170 (350-15000) 1414 (90-7090)

5.0 7 23(1652) 157 (30-498) 2639 (100-%000) 8903 (30-60000)

Greenville Creek -

45 T 2.1 (1.0:4.5) 79 (5419) 7911 (320-23000) 13853 (150-60000)
. 29 7 21(1.046) 56 (5-271) 12297 (420-38000) 10760 (60-60000)
o224 7 1.6 (1.0-3.4) 4] (8-138) 4889 (740-16000) 10569 (200-60000)

16.6 7 1.80.030) 61{13-223) S04 3 (880G-35000) 12175 (340600003

19.3 6 1.5(1.026) 29 (B-94) 4820 (820-11000) 2072 (190-6600)

18.8 7 E7(1.0-3.2) 57 {6-222) 5283 (760-15000} 10400 (110-60000})

180 i 1.7(1.0-3.2) 50 (6-169) 4122 (573-15000) 9957 (130-60000) -

16.2 7 1.8¢(1.0-36) 49 (8-181) 2640 (560-7000) 9546 {100-60000)

10.5 7 1.6 (1.0-2.9) 49 (12-132) 2410 (270-5800) 9849 (20-60000)

6.1 7 1.6 (10-34) 63 (13-234) © 2681 (230-10000) 9277 (20-60000)

0.8 7 1.8 (1044 108 (7-574) 4717 (20-28000) 9299 (40-60000)

North Fork_ Stillwater :

0.4 7 4.2 (1.0-15.0) 188 (5-1160) 13310 (560-60000) 22324 (70-95000)

Swamp Creek :

8.9 7 53{1.0:15.0) 167 (7-1020) 17920 (440-60000) 23149 (80-100000)

4.4 7 58 (1.0-24.0) 72 (5-366) 19066 (700-60000) 23892 (260-100000}

i.6 7 6.2 (1.0-20.0) 134 (5-432) 22460 (1 160-60000) 23261 (160-100000)

Indian Creek : _ _ .

1.9 7 5.2(1.0-16.09 T 129 (15-450) 15686 (560-60000) £993 {260-60000)

- Painter Creek _ . - :
1585 7 2001037 32 {5-196) 15203 (480-60000) 9910 (210-60000)
150 - 7 29(.078). 33 (5-182) 20526 (533-60000) 23162 (220-100000)
1.0 7 16(1.0-39) 104 (5-505) 3872 (180-24000) . H0076 (20-60000)

Mud Creek o . _

59 7 1.8 (1.0-38) 77 (5-185), 1975 (240-6900) 9031 (1 10-60000)

4.7 1 1.9(1.0-50) 75 (7-328) 10366 (480-60000) 9963 (190-60000)

0.1 7 2.1 (1 0-5.1) B4 (32-22T) 12733 (1700-25000) 18612 (520-63000)

Preirie Outlet '

0.8 7 1.6.(1.0-34) 23(5-110) 2599 (300-13000) 9666 (90-60000)

¥ Means calculzted using detection limits as the minimum value where reported minimum was less than detection limit.
b Excludes NO3-NO2 value of 1200 mg/! {exceedence of Ohio EPA agricultural water supply quality criteria),

€ Minimum values &t Swamp Creck RM 1.6 and Mud Creck R 0.1 and all maximum uiucs {except Stillwater RM 18.2)

@rc exceedences of primary contact recreation standard.
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Table 6. Summary of data (meari/minimum-maximum) recorded with Datasonde continuous monitors al ninc locations

in the Stiliwater River Basin during July, 1990,

Stresm - . _ Conductivity
RM N D.O. (mg/) Temp (C) pH (SUY (umhos/cm)
Stillwater River (EWH) :
63.0 18 788 (4.64"°714.79) 2406 (19.68-31.09)  7.89 (7.57-841) 626 (520-690)
8.0 20 sn1™t @52 %620) 2330 (22.77-2361)  7.67 (7.62-7.76) 671 (650-710)
57.0 19 6004637 7-9.74)  2262(2099-2577) 174 (1.57-8.07) 743 (730-770)
Greenville Creek (EWH) ' S o
223 o2 76 (5.95°°%.9.04)  2538(23.86-26.19)  B.32(8.21-8.38) 660 (640-680)
195 21 7.43 (6.53-8.96) 24.57 (22.89-25.85)  8.12 (8.06-8.20) =
18.0 26 707 (506"°%-10.34)  '24.18 (22.3-25.98)  B.00(7.82:827) - 712(480-760)
16.2 24 742(582°""862) 2463 (22852572) 803 (77T-B14) 724 (700-750)
137 . 23 6.64 (6.02-7.59) 2531 (24.33-2691) © 801 (7.93-8.13) 716 (100-740)
_ North Fork Sii_liwﬁler {(WWH) . _ S
0.4 15 | 674(243"7-1528) . 2321(19.47-3045)  7.9) (740-898) 728 (620-790)
& Number of f_zou:?y readings.
* * Violation of average D.O. criterion for WWH (5 mg/):
" Violation of minimum D.O. criterion for WWH (4 mg/1).
s Violation of minimun D.O. criterion for EWH (6 mg[i).

20
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Figure 3. Boxplots of dissolved oxygen data (w) recorded with Datesonde contih}:ous morﬂtﬁrs &l

various locations in the Sullwater River, North Fork, and Greenville Creck during the summer
of 1990° Minimum criteria for the WWH (4 mg/i) and EWH (6mg/} use designations are indicated.
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Sediment Quality (Tables 1,7)

*+  Scdiment chemistry results from two 1990 sites and five 1986 sites remarkably showed no
contamination by heavy metals in four streams in the Stillwater River Basin. All concentrations were
considered 'nen-clevated’ based on a stream sediment classification system described by Kelly and
Hitc (1984). This represents very clean sediment compared to other rivers and streams throughout

Table ? Com&uiom (mg/g dry weight) of heavy metsls in sediments of four streams af seven locations in the
study arca during 1986 and 1990, Al} parameter concentrations, excluding nickel, were ranked based on &
stream sediment classification sysiem described by Kelly and Hite (1984). R . :

S_trum ('Yu_r) o _ . :
RM Arscnic Cadmium Quomium  Copper ©~ lon ~ = Lead ©° MNickel - Zine

Stilwater River (1986)

60.0 a5 0.36% 12.408 1608 15200  183% 130 43.0%
42 248 o8t . 1000 802 9.990% 12.08 80 35.0%
Stillwater River (1990) ' - ' '
S22 o 10t 0.08% ° 39s® 5.4% - 10.7 38 117t
Greenville Creek  (1986) ‘ o )
26.8 172 o3k 900% - 1100 12.600% 11.62 11.0 - 43.0%
Greenville Creek (19%0) _ ; .
19.3 0.7 ~ post 3.20% ar - 17.62 22 18.0%
Painter Creek (19863 : _
32 238 0.318 12000 12000 121000 2328 90 . 5308
. Indian Creek (1986) . o - ) i : o C
19 530 033 . 11008 1300 17,500 140% . 140 0 seoe

% Non-clevaied.
b Shghtly elevated.
€ Flevaed
d Highly elevated.
. % Extrcmely elevated,

Physical Habitat for Aquatic Life (Tables 8, 10, 11; Figs. 5, 6) -

* "In the study area, Qualitative Habitat Evaluation Index (QHEI) scores ranged from 100.0 1o 28.0
reflecting exceptional to very poor physical habitat for aquatic life within the basin. The quality was
typically very good at natural sites and fair Lo very poor al modificd sites. Historically, stream
channcls in Darke County have been extensively modified by dredging, straightening and other
drainage related practices. Virwally all stream channels in the county have been modified except for
parts of the Stillwater River and Greenville Creck (J. Surber pers. comm). Many of the modified

~ channels are currently being maintained in accordance with the Ohio Drainage Law (ORC 6131).
Sixteen Jow-hcad dam impoundments also negatively affect the quality of aquatic habitats locally in the
Siliwater River and Greenville Creck. :

Stillwater River

¢ Bciween RM 63.0 and RM 57.0, the quality of physical habitats in the Stillwater River has been
reduced (mean QHEL = 51.0; range 40.5 - 61.5) duc to previous {mixture of old and new)

22
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channclization. At RM 63 0, the total number of MWH attribules are gn:atcr than expccted and further
rccovery is pmcludcd by continued channel maintenance (bank vegetation control). Downstream,
habitat quality improves with increased WWH attributes (mean QHEI = 82.5; range 74.0 - 89.0) and
aquatic habitats become typical of moderate-size Eastern Com Belt Plains streams consxstmg of
altemating scrics of pools and riffle-run complexes. . Other habitat modifications consist of 12 shallow
impoundments (created by low-head dams) interspersed between RM 32.2 and 3.3, Despite high
turbidity levels during 1990, substrates remained relatively silt free and composed of pmdon'nnanﬂy

cobble, gravel, and sand.

Grun ville Creek o ' '
*  QHEI scores in Greenville Creck ranged from 59.0 (RM 19.6) 10 100.0 (RM 5. 0} represenung
fair to excellent quality habitat. The sites with scores less than 60.0 were associated with
channclization (RM 19.6) or impoundment (RM 14.3). RM 14.3 was the only site where the number
of MWH attributes was greater than WWH auributes.  Overall, QHEI scores averaged 78.1 N

suggesting that Greenville Creek is capable of supporting the existing EWH aquatic life use
designation. No MWH attributes (high or moderate influence) were observed at RM 83, 5 of from RM

11.9 10 0.1. Greenville Creek has four low- head dams between RM 22.6 and 1.6.

North Fork Stillwater '

*  The North Fork contains poor qua]ny habitat (QHEI 28.0) due 1o past channelization and an on-
going maintenance program The total number of MWH attributes (10) ovcrwhclnungly dominate the
natural WWH attributes (2) indicating the low guality of physzca] habitats precludes attainment of the

WWH vse.

Swamp Creek
*  Inthe headwaters, Swamp Creek also contains poor aguatic habitat duc to past and present (brush

maintenance) channe] modifications. These conditions preciude attainment of the WWH use. Habitats
unprovc longitudinally downstream (QHEI 48 at RM 4.5,62.0 at RM 1.6).

Indian Creek
*  Indian Creck is currently maintaincd (brushy and the continued absence of ripanan wood)

vegetation jeopardizes its recovery from channclization.  Severe bank erosion was observed along the
- sircam because of this practice. The QHEI was 52.0.

Painter Creek
*  Agquatic habitats i in Painter Creek change mrxcd}) from the channelized scgmcnl in Darke County

. to the lower natural reach (Miami Co.) with exposed Iuncstonc bedrock. QHEI scores ranged from
«36.0- 57.0 (mean = 44.1) in Darke Co., and §7.0'- 92.0 (mean = 89.5) in Miamni Co. Throughout
most of Darke Co., Painter Creek is currently under brush maintenance which pmcludcs attainment of

the WWH use.

Mud Creek
*  Mud Creck QHEIs ranged from 55.5 1o 63.0 reflecting past channelization. However, it is not

under 2 maintenance program and the number of WWH attributes were greater than MWH attributes at
all three sites. Mud Creek's flow is augmented by an American Aggregates facility (limestone
processing) at RM 7.8 which should be bcncﬁcaa] to achieving the WWH use. The mean QHEI for

the segment was 59.2.

Prairie Outlet
*  Despite old channelization, phys:cal habitats in Prairic Outlet (a headwater tributary of Mud

Creck) were diverse and conducive 1o achicving the WWH use. Prairic Outlet is also not under a
maintenance program and the QHE! scored a 68.5.
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Table 8.

Matnix orQHEI scores and corresy
Stillwater River Basin during 1990.

TTESpon

STILLWATER RIVER BASIN

19%0 BWQS

onding Warmwater and Modified Warmwster Habitat stributes from the

WWH MWH Apribules -
High Influence Moderate Influence
3 g g . £ £
g = = . 2 B2 E
Blplag), €7 50 )8
3 ‘ E‘ 8 E %_ L Ee 2 go £ =
53.2 o B :2"@ 5% 2@ ESE & §§ 5 .E ;
gofE5eribE 2 28 %o L §-v _S&2°8=F1 23
ﬁgﬁzggzﬁg °-g_§§_7, =8 5b‘r3_'ra;'§a>§g-oges £ = =
g@ﬁé’fés@a% E EoBse 22 E32555353%% i & 3
| AiEcPissEe £ BESRS 5r :i488s0 82 T £
River _Grachcn_t o§: L‘:q;,—'_t; < = 5 L ‘33 é-s'g'g_; ;_-gl.g.c_f.z _"';g § E
Mile  QHEI vmile) £§5§§333§§ 2 B335 rPE $85058528%598 25 B
STILLWATER RIVER
Year %0
§1.0 4c.5  1.12 EE B ;08 @ 4 Ad 2 1.00 1.42
5.0 61.5 2.00 @ EEEBEE @ 1 AA A4 4 .25 .86
t2.4. T6.5 227N BENENEEDN 9 0 B 0 .16 .12
47.8 3.5 37¢ME BEEREEE 3 0 A 1) 10 .20
437 8.t .54 WE BEER 2 0 a Aa 3 .13 .5:
7.8 grs  TEyEE @ WEESD 3 0 F ry 2 .13 .33
i0p-g8. 8- 4.3 BREEEEBRAEE. io. 0 : o .05 .C3
3¢.6 81.C 3.33ME BEEENEER o ' 1 .10 .22
28,1 T4 .3.33MN NEERNEN 5 @ 1 Aa 2 .20 .43
5.3 8¢.5 ;1 SEAREREREREN 10 0 0 .09 ..05
1B.0 B 37O MERERESENE 30 o & 1. .0%. .18
1.0 B¢ 3EcME ¥ BMEESEE g So A T .11 .z
11.5 82.¢ 2 4B EEEEBNER 8 0 . c .10 .1¢
5.5 8.5 Mo MNEE EEEERE 0 Aa 2 .10 .32
g8 g1z 2. EREEEEBEEE 10 0 A 1 .0% .18
§.4 e.¢ 3.3¢ME ENEEERE 3 0 ' o .10 .1C
T o g3.C S.4l NENNBNEEEE 3 o 0 .09 .09
1.2 B2.5 4.5 MEEE WEAREE o 'S 2 .10 .30
PAINTER CREEK
Year 0 :
16.2 . 36.¢  3.36 E BB zeee & Aa  a S 3 1.252.00°
15.2 44.5 3.36 = 2 B (® @ o 3 AAA & 4 .80 1.60
15.0 35.0 3.3 E EER ;eee 3 AAs & 4 .80 1.60
10.1 57,0  3.33 EEEBRE 5 @ 1 A b & 3 .33 .83
.5 2.0 33.33MEMSRE EEEEE § [ 1 ¥ 1 .20 .3¢C
0.2 87.0 33.33MEEN NEENEE 3 o A 1 .10 .29
GREENVILLE CREEK
Year 90 . .
3§.2 £3.5 B.69MH BEENNBEN g 0 o .10 .10
29.0 8.0 4,76 B R EN B 5 o A& A 'y ¢ .17 .83
23.2 81.0 g NENBEEEBRER 39 0 0 .0% .09
2C.6 0.5 85 # BRPENNEN g C A A 2 .11 .33
19.6  59.0 g5 ® BaBEER ¢ ¢ A F ¥ 3 .14 .57
1.3 67.0 .5 B EBEEROSEE 1 0 A 1 .11 .22
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8.8 28.0 2.86 W B 2886888 I A Kaar & 5 2,00 3.67
4.5 480 2.41 E EEE 4 & 1 44 A4 A 5 .40 1.4C
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‘Macromverlebrale Communities (Tables 1, 9, 11 14; Figs. 4 15, 18, 19
*  Macroinvericbrate results from 44 sites within Ihc 1990 Snﬂwa&cr River study arca ranged from

poor to cxccpuonal quality.

. Stillwater River '
*  All stations sampled within the Suliwatcr vacr had cxcepumal or very good macromvenebratc

communitics. The Invencbrate Community Index (ICI) ranged from 42 (very good) at RM 27.7 to 54
(excepiional) at RM 63.0. Mayfly and caddisfly diversity was generally high; total number of taxa
collected from artificial and natural substrates ranged from 10 at RM 51.210 22 at RM 9.1,

Percentage of tolerant taxa and other dipteran/non-insect taxa were generally low thmughom me river.
No mgmﬁcant m':pact was dcu:c:led from any of lhe chschargers to this river. - -

~* The mcromvencbraic commum:y sampicd at RM 51 2 had ihe lowest mayﬂy and caddlsﬁy
diversity with 9 taxa collected from the anificial substrates (compared to 11 at RM 57.0), 7 taxa from
the natural substrates (compamd to 11 at RM 57.0), and 10 total taxa at the station (compared to 14 at
RM 57.0). This slight drop in diversity coupled with a slight increase in percent tolerant taxa to 6.3%
(compared 10 0.6% at RM 57.0) may indicate a slight impact from Ansonia. The mayfly and caddisfly
diversity gencrally retum 1o upstream conditions at the next dovmsn*cam station (RM 44 2) but the

percent lolcranl taxa remain shghﬂy cfevalcd unul RM 30 9

*  The ICl at RM 30.9 (iCl=44) and RM 27.7 (IC{-AZ) droppcd out of the exccpuonal range
downstream from the Greenville Creck confluence and Covington. Mayfly and caddisfly diversity
rermain refatively high but at RM 27.7 dipteran taxa richness dropped 1o 5 (compared to 14 at RM -
30.9) coupled with an increasc in the percent of filter feeding midges of the Rheotanytarsus exiguus
group 10 65% (comparcd to 48% at RM 30.9 and 22% at RM 37.7). Midges of this group can
become dominant in arcas with moderate flow and high amounts of suspended organic particulates
(Simpson and Bode 1980). This data indicates a mild orgamc cnnchmcm from upstrcam sources

(Covmgion WW or Gmcnvﬂle WWTP)

* The macromvcncbralc commum:y samplcd in the Fmg]cwood WWTP rmxmg zone (RM 8 8)
maintained relatively high mayfly and caddisfly diversity without any increase in pollution tolerant
taxa. Toxicity was not indicated by the data. Downstream from the Englewood mixing zone (RM
8.6) the taxa diversity declined on the artificial substrates (24 total taxa compared to 37 at RM 8.8, 12
mayfly and caddisfly laxa compared 1o 18 at RM 8.8, and 6 dipteran taxa compared to 12 at RM 8. 8).
This decline may be duc to a slight impact (organic ennchmcm) from Eng]ewood. The dwcm{y

~ generally increased at downstream stations.

Greenville Creek
* 'Ihc macroinvericbrate communities samplcd in Greenville Creck were generally in the exceptional

range. Mayfly, stonefly, and caddisfly diversity was generally high; total number of taxa collected
from artificial and natural substrates ranged from 15 at RM 34.2 10 24 at RM 10.5. The summer-
stonefly, Acroneuria evoluta, was collecied al the three stations upstream from Greenville (RMs 34.2,
28.9, 22.3) Summer sioncfh'cs are usually only collected from high quality streams.

*  The sample located in the Greenville WWTP mnung zone (RM 19.3) did not indicate any toxicity
from the discharge (IC1=48). Mayfly and caddxsﬂy diversity remained high while some compositional
changes indicated a slight impact of a non-toxic nature. The sample located 0.2 mile downstrearn from
the discharge (RM 19.1) indicated a slight impact from the WWTP discharge. The ICI dropped from
50 at RM 19.5 1042 at RM 19.1 indicating a slight impairment of the EWH ICl criterion. The percent
tolcrant taxa at Rm 19.1 increased 1o 10.7 percent compared to 2.8 percent at RM 19.5. These
changes reflected mild organic enrichment attributed to the WWTP discharge. The ICI value

recovered 1o 50 at RM 18.3.
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*  The ICI score al RM 1.4 dropped out of the exceptional range to a value of 40 (good). The drop
in ICI was duc 10 8 decrease in percent mayflies and specics diversity. The percentage of filier feeding
caddisflics increascd substantially between RM 5.5 (17. 19%) and RM 1.4 (49.2%), a good indication
of an increase in suspended fine particulale organic matier. Qualitative sampling, however, indicated
no decline in the diversity of pollution sensitive taxa; 17 taxa of mayflies and caddisflies were
collccted The Tower ICI at RM 1.4 may have been due to slight organic enrichment that resulted in an
increase in ﬁ!u:r feeding orgamsms and a propomonal decrease in pcrcemage of other taxa groups

North Fork Sn!lwater Rrver : -

*  Qualitative sampling in the North Fork Sullwatcr River (RM 0.4) revealed a good
macroinvericbrate community. Fony one total taxa were collecied including 11 taxa of mayflies and
caddisflies. Predominant orgamsms were hyd:opsychld caddisflies, thc rnayﬂy genus Baetis, and

m:dges

Swamp C rcek '
* - The macroinvencbrate commumues samplcd at Lhe two stations upstrcam from Versailies (RMs

8.8, 4.4) were not achieving the WWH ICI biocriterion of 36 (ICIs of 30 and 32, respectively).
Mayfly and caddisfly diversity and proportionality were low with dipterans and non-insects
predominant. These two sites were considered impacted by channelization coupled with the influence
of nonpoint agricultural and lwcstock runoff. :

*  The IClincreasedto 42 (very good) at zhc station (RM T, 5) iocalcd downstream from Versailles
and the Versailles WWTP (RM 2.1); all communny measures either remained about the same or

improved compared to upqmzam stations.

Indian Creek

*  Qualitative sampling in lndxan Cn:ck (RM 1.8) revealed a nmgmaﬂy good macroinveriebrate
community. Forty-four total taxa were coliecied including eight taxa of mayflies and caddisflies.
Predominant organisms were hydropsychid caddisflics, blackflies, and the mayfly genus Baetis. The
community appcarcd impacied by channelization coupled with agricultural and livestock runoff.

Painter Creek '
*  Qualitative sampling in Painter Creck (RM 16.2) upstrcam from Arcanum revealed a marginally

good macroinvericbrate community. Forty-five lotal taxa were coliected including 8 taxa of mayflies
and caddisflies. Predominant orgamsms were midges, hydropsychid caddisflies, and the mayfly -
genus Baetis. The community in this hcadwau:r stream seemed 1mpac1cd by channelization a!ong
with agricultural and hivestock runoff

* Thesampleat RM 155hada commumly that achieved the WWH criterion (36) with an ICl of
40. However, the observation of increased attached filamentous algae, black silt, and a septic odor

indicated the presence of some organic wastes originating from Arcanum.

*  The macroinvenebrate community (RM 15.0) downstream from Sycamore Ditch (RM 15.0)
severely declined to the poor range (1 Cl=10). Pollution tolerant oligocheates accounted for 61.8
percent of the sample at the station . The Arcanum WWTP (RM 0.4) and the Arcanum Iron and Metal
Company (RM 0.5) are located on Sycamore Ditch. Although additional field sampling is needed 10
determine the proportion of impact that can be attributed to these two dischargers, a predominance of
oligocheates is indicative of sewage enrichment. The macroinvernicbrate cornmunities downstream
(RMs 10.1, 1.0) recovered to exceptional (ICI=56) and very good (1C1=42), respectively.

Mud Creek and Prairie Outlet
*  The macroinvencbrate communitics sampled in Mud Crcck and Prairic Outlet ranged from
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marginally good (1C1=32) at Mud Creck RM 5.9 to exceptional (IC1=48) at Mud Creek RM46. A
relatively high percentage of tolerant taxa (9.9, 11.2,and 21.5 %) in Mud Creck (RMs 5.9,4.6, 0.1,
:e:pccnvcly) indicated these stations were slighlly impacted. Thesc streams have been cxtcnswc!y
channclized in the past and likely receive agricultural and livestock runoff. Mud Creek receives -
augmented flow from an American Aggregales facility (RM 7.8) which mines and processes (crushes)
limestonc aggregate. The additional flow which is cool and clear may be beneficial to aquatic
organisms by depressing summer water temperatures and maintaining constant flows.

Table 9. Summary of macroinvericbrale data collecled from multiple-plaie artificial mbsn’ﬁl.c samplers
{quantiative sampling) and from.hamrai substraies (quahuuvc sarnpling) in the Stilwater River

study arez, 1990
jlgtive Ev i T .
Sweam Narragve - No. Quant. Density No. Qual. Qrual.
River Mile Evalustion a Taxa mgs.lﬂz Taxa EPT®
Stillwater River (EWH) : _ _
63.0 Exceptional. 54 43 1671 45 11
$7.0 Exceptional oS0 39 o 2032 38 1
524 Exceptional 46 41 824 35 7
442 Exceptional 46 44 : 1440 44 i 10
37.7 Exceptiona} 48 45 _ 985 - 42 13
309 . Very Good 44™ 31 : 1640 46 17
277 Very Good 42m¢ 23 2409 o4 13
25.2 Exceptional 46 S31. 3261 k1 S 15
18.3 Exceptional 48 33 2414 . 42 14
16.4 : Exceptional. 45 I D 5246 RRE . R ¥
12.2 Exceptional 46 .32 977 51 B 20
D - S "Exceptional - 48 T T T IT4 T3g 13
9.1 Exceptional 50 37 3404 4 15
8.8 Exceptional . 46 .y 3620 27 9
86 Very Good 4408 24 1723 37 12
48 Exceptional . 50 34 o 1782 44 : 17 -
.5 Exceptional 48 29 : 2578 g 13
Greenville Creek (EWH) :
342 Exceplional 52 4] 125 50 10
288 Exceptional 54 4] 534 43 16
223 Exceptional 52 40 474 39 15
208 Exceptional 56 40 : 1157 47 18
19.5 Exceptional 50 52 597 51 14
19.3 ° Exceptional 48 60 488 - 45 - 12
19.1 Very Good 42m8 49 491 53 16
18.3 Exceptional 50 52 793 51 18
13.7 ~ Exceptional S0 3 544 . 38 14
10.5 " Exceptional 50 47 546 46 20
55 - Exceplional 48 38 - 473 3s 16
1.4 Good 40+ 22 . 1833 .41 -7
Swamp Creek (WWH) ' . '
88 Fair 30 29 271 36 - 4
44 Marg. Good 32ns 44 365 39 © 4
1.5 Good 42 40 ' 1052 45 So9
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Table 9. cominucd‘.

0 Sative Evalyali
Stream Narrative No. Quant. Density No. Qual. Qual.
River Mile  ~ Evaluation IO T ‘orgs./2 Taxa EPTS
Painter Creek (EWH)

155  Good a0 - 33 694 46 §
15.0 Poor iy 29 743 20 S
10.1 Exceptional 56 40 1471 4 12
1.0 Very Good . 37 s - 48 12
Mud Creek (WWH) . : o . ‘ o
59" Marg. Good 3208 35 205 45 7
- 4.6 ' Exceptional 48 38 476 40 9
09 Exceptional 46 - 43 . 246 . 45 8
Prairie Qutlet (WWH) : _
0.8 Good : 44 39 445 48 6
_ Qualiiative Evaluation
Stream Narraiive No. Qual. Qual. Relative
River Mile  Evaluation®  Taxa EPT®  Density Predominant Organisms
G e Creeh (EWHL . N
16.2 Very Good © 53 13 Moderale Mayfiies, caddisflies, midges
North Fork Stiliwpter River (WWH) . ' .

T 04 Good | 41, 3| Moderate Caddisflies, Baetis, midges

Indian Creek (WWH? ‘ i
1.8 Marg. Good 44 8 . Moderae Caddis/lies, black[lies, Baetis
16.2 _ Marg. Good 45 8 Moderate. Midges, caddisflies, Baetis

ECOREGION BIOCRITERIA: Eastern Comn Belt Piains

m@;s.__ﬁLﬁ
1 36

ns Nonsignificant dcpmurc from biocriterion (< 4 1CT units),
*  Significant departire from ecoregion biocriteriz (> 4 1C] units); poor and very poor resuls are undmmed

&  EPT = 1ota] Ephemeroptera (mayflies), Plecoplera (sloncﬂlts) and Tricopiera {caddisflies) taxa diversity.

A qualitative evaluation based on Ohio WQS narrative definitions of the aguatic life uses is used when
quantitative data is nol available o calculate the Invcncbrale Community Index {ICI) scores. -
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Fish Communmes (Tables I, 10, 11, 14, 15; Figs. 5, 6, 16, 17y
* Throughout the survcy. a total of 26 312 fish (57 fish specics from 9 famxllcs) were coIIccted
from 50 locations in 8 streams. The most diverse families were minnows (19 species) followed by

~ sunfish and perch (10 specics cach) suckers (8 spcmcs) and catfish (6 species). Narratively (based
on Ohio EPA bzoioglca] cnicna) ﬁsh asscrnblagcs in the siudy area rangcd from exceptional to poor in

quality.

*  Channclization and assoc:atcd mainicnance pracuecs have negatively impacted fish assemblages in
many Darke County streams by degrading habitat, exacerbating nonpoint impacts, and reducing the '
. biological recovery potential of several streams.

*

Stillwater River
*  Fish assemblages in the Stillwater River ranged from exceptional to fair in quality (F1g 5y. Of

the 36 biological index scores (18 sites, 2 per site), 36% were considered exceptional, 22% very
good, 11% good, 25% marginally good, and 6% fair. The highest quality fish assemblages (least
impacted) occurred at RM 25.3 (downstream from the Pleasant Hill WWTP at Penny Rd.) and RM
31.2 (downstream from Covington and the confluence of Greenville Creck) where all values were
considered exceptional. Conversely, the lowest quality (most impacted) occurred at RM 51.2 and
47.8 (downstrcam from the Ansonia WWTP) where values were only fair to marginally geod.

*  Five to ten miles downstream from the City of Ansonia and the confluence of the North Fork,
Mlwb scores declined from marginally good 1o fair. Although IBI scores remained marginally good,

a prcdommancc of common carp at RM 47.8 suggests orga_ruc enrichment and a possible dissolved
oxygen sag in this rcach of the stream due 1o excessive organic loadings from the Ansonia WWTP and
€SOs. Fish assemblages improved gradually downstream and achieved EWH criteria (nonsignificant
‘departure) between RM 37.8 and 30.6. The decline in MIwb to the good range at RM 28.1 (resulting
in partial attainment) is attributed to impoundment by 2 mill dam downstream from Lauver Rd. Fish
assemblages returned to the very good to exceptional range from RM 25.310 16.0. At RM 11.5,
downsueam from the City of Union WWTP, the MIwb declined below very good quahty (marginally
good) supgesting an impact from the wastewater discharge. A substantial increase in the numerical
abundance and weight of common carp is indicative of excessive nutrient enrichment. Downstream,
the MIwb improved 10 the excepiional/very good rangc thru RM 8.4, but the 1BI declined to
marginally good upstrcam (RM 9.0) and in the n‘uxmg zone of the Englewood WWTP (RM 8.8). The
dectine at RM 9.0 is attributed to impoundment by a iow-hcad dam and at RM 8.8 io a reduced
sampling distance. The highest Mlwb in the study arca was recorded at RM 8.8 and may be skewed
positively by the short sampling distance. The high value suggests no toxic (acute or chronic) impact,
but rather enrichment from the Englewood WWTP. Downstream at RM 8.4, the IBI increased to the
exceptional range (along with a very good MIwb) suggesting no negative impacts 1o fish assemblages
by the Englewood WWTP discharge. In the lower five miles of the Stillwater River, IBI values
remained very good or exceptional, but Mlwb values declined to the good range. The panial
attainment may be attributed to impacts from the Greater Northridge sanilary sewer overflow
discharges (pant of the Dayton WWTP).

*  The Suillwater River supports a diverse fish community (i.e. accounted for 93% of the fish
species (53 of §7) collected within the study). The highest mean number of species (27.5 - 27.0
species) were collected upstream from Covington at RM 43.7 and 37.8. The lowest mean number of
species (14.3) occurred near the mouth at RM 1.2, Dorninant species in the Stillwater River (18 sites
combined) were by percent numbers: golden redhorse (20%), gizzard shad (11%), green sunfish
(8%), longear sunfish (6%), and northern hog suckers (6%). At specific sites, other numerically
dominant species included greenside darters, black redhorse, smallmouth bass, common carp and
bluntnose minnows. By weight, dominant specics (18 sites combined) consisted of golden redhorse
(31%), common carp (27%), followed by black redhorse (6%). Additional species at individual sites
mcludcd white suckers, creck chubs, quillback, northem hog suckers, gizzard shad, river redhorse,
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4 and largemouth bass.

*  The Stillwater River downstrearn from Greenville Creck supports a healthy population of river
redhorse; a species listed as special interest on the ODNR, Div. of Wildiife list of rare, endangered,
and threatened species. Sevcmy-two individuals were captured during this survey between RM 31.2
and 1.2. The status of the river redhorse appeared to be similar or slightly better during 1990 than.
during 1982. The mean relative number collected during 1990 was 4.0/km as apposed to 2.7/km :
during 1982, Relative weight also showed an increase from 1.7 kg/km during 1982 104.1 kg/km
during 1990." No Ohio endangered or threatened fish spcc:cs were collccled from thc SuIIwawr Rwer
by Ohio EPA personnel dunng 1990 or 1982 (e : L

*  The Stillwater River suppons a recreational sport fisheries due to !.be presence ofa hcaﬂl.hy, stable
population of smallmouth bass and other sunfish species. - Similar to the river redhorse, the relative
number of smallmouth bass in 1990 (19.6/km) also showed a slight increase over the 1982 abundancc
(15. 6/km) RciaL:vc welghz mcreased from 2. 3 ngkm dunng !982 to 3 7 kg/km dunng 1990. .

Greenville Crcek = '
*  Fish assemblages in Gmcnvxl]c Creck rangcd from falr 10 excepnonal in quainy and appeamd

more impacted than asscmbfagcs in the Stillwater River (Fig. 6). -Lower than expected fish index.
values were attributed to point source discharge(s) and local habitat alterations (channelization and
impoundment). Of the 33 biological index scores, only 15% were considered exceptional, 12% very
good, 18% good, and 18% marginally good while 33% were fair and 3% poor. The highest quality
assernblages occurred in the headwaters (RM 34.2) and near the confluence with the Stillwater River
(RM 0.1) where all values were exceptional and achieved the EWH IBI and Mlwb criteria.
Conversely, the lowest quality fish assemnblages occurred downstream from the Greenville WWTP
between RM 19.2 and 14.3 where values were fair to poor in quality. QHEI scores were also
gencrally lowest in this scctxon of the strcam and appcared tobeca conmbutmg factor 1o thc lower IBI

and Mlub scores. '

* Longnudmally Miwb and IBI scores showed a declmmg trend from RM 29 0 10 14 3 and a
increasing trend from 14.3 to 0.1. Channclization at RM 29.0 and negative effects caused by -
impoundments on stream fish communities at RM 23.2 resulied in a trend of decline in comunity
index scores upstream from the town of Greenville. Further declines in the quality of fish
asscmblages occurred within Greenville upstream from the WWTP due to storm sewers with direct
sewer hook-ups (illegal), combined sewer overflows (CSOs), and old channelization. In the mixing
zonc of the Gmcnvxlle WWTP, no avoidance was detected suggesting no acute effluent toxicity. The
- Mlwb score; in fact, was marginally higher than the site Hnmedlatc}y upstream:.  Discussions with

“Ohio EPA SWDO DWPC staff revealed that a siphon overflow in the middle of the sampling zone
upstream from the WWTP historically had discharged raw sewage. The impairment from this -
problem could at least be as severe as the impact currently associated with the mixing zone of the
WWTP, Further declines occurred downstream from the WWTP mixing zone to RM 14.3. This
impairment could be the result of a delayed impact from the WWTP or from other discharpe(s)..

~ Potential discharges locaied immedialely upstream from the sampling site are Coming Glass, BASF,

~ and an abandoned dump situated on Bridge Creek. Lower habitat quality within this segment may -
also be contributing to the lower biological performance. However, as mentioned previously, changes
in habitat were insufficient alone to explain the magnitude of impairment suggesting the largest
percentage is coming from point source stresses. Gradual improvement occurred from the Bears Mill
Dam (RM 14.0) 1o the mouth as a result of natral recovery processes and no additional inputs of

siress.

*  Greenville Creek also suppors 2 diverse fish community wh:ch c:ompnscd of 81% of the fish
species (46 of 57) collected in the study arca. Numcncally. dominant species (17 sites combined)
were longear sunfish {2] %), white suckers (9%) and bluntnose minnows (8%) By wclght the
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fauna Was prcdommatcd by comimon carp (32%) whlic suckers (21%) and golden redhorse (19%).
Rare nongame species collected in Greenville creck included the bigeye chub-and least danter.

Narlh Fork Stillwaiter R:ver
*  As the result of extensive channel modifications and on-going, mamtcnance practices, the North

Fork supported & poor quality fish assemblage upstream from the Ansonia WWTP. Although an -
exceedence of the WWH copper criterion (chronic) occurred during the survey, the IBI of 26 meets
expectations for Modificd Warmwater Habitat for headwater streams in Ohio's Eastern Com Belt
Plains ecoregion. Fish assemblages in the stream are not cxpectcd to improve significantly beyond
this level considering the modificd habitat (QHEI = 28) and on-going full maintenance program. The
fauna was dominated by three highly tolerant species; green sunfish, creek chub, and yeliow bullhead.

Swamp Creek
*  In its headwaters, fish asscmblagcs in Swamp Creek WEre also poor quahxy due to extensive
channcl modification and the on-going brush maintenance program. Downstrearn, the quality of -
habitat gradually improved to a QHEI of 48 at RM 4.5 and 62 at RM 1.6. The IBI remained in the
- poor range at RM 4.5, but improved to fair quality at RM 1.6. Mlwb scores were indicative of fair

quality at both locations. Although improved, the fish asscmblage at RM 1.6 still did not attain WWH
critenia for the Mlwb or IBI. The non atainment may be attributed to a combination of impacts from

. the previous channel modification, the Versailies WWTP discharge, and possibly CSOs discharges.

" Biological assemblages are cxpcclcd 1o mxpmvc afier the scheduled upgrade for the WWTP.

*  Throughout the survey, 29 fish species (51% of those in the study arca) were conecxcd frorn _
Swamp Creck (27 specics occurred at RM 1.6). Dominant species consisted numerically of bluntnose
minnows, followed by creek chub, green sunfish, and white suckers. By weight, white suckers
followed by common carp and creck chubs were dominant. Fxsh asscmblagcs in thc Stillwater River
improved downstream fmm Lhe conf]ucnce of Swamp Crcck_ : .

Indian C reek

* Indian Creek, 2 headwater mbmary of Sv.amp Creek. supponcd a fair fish assemblage dornmalcd
numericaliy by bluntnose minnows, green sunfish and creck chub, and by weight, creek chub, green
sunfish, common carp, and yellow bullheads. Fish assemblages in Swamp Creek improved

downstream from the confluence of Indian Creek.

Painter Creek
*  Painter Creek supported poor to faar fish asscmblages in the upper channelized segment in Darke

County and good to exceptional assemblages in the fower natural segment in Miami County.
Longnudma]ly, IBI scores were simijar (27 - 30) between RM 16.2 and 10.1 and showed no
significani change downstream from Sycamore Ditch (Arcanum WWTP and CERCLA site). The low
IBI scores arc primarily attributed to channel modifications and did meet Modified Warmwater
expectations. Additionally, sewage contamination was observed al RM 16.2 and may also be
contributing to the degraded upstream scores. QHEI scores ranged from 37 to 57 in the channelized
sites and 87 to 89 downstream from the falls in the natural section. Painter Creek is currently under

brush maintenance throughout most of Darke Coumy

* Composmonajiy, asscmblages wnprovcd from a numerical dommance by fathead minnows, green
sunfish, creek chub, blackstripe topminnow, and bluntnose minnows {o striped shiner, bluntnose
minnows, central stonerollers, rosefin shiner, longear sunfish, and greenside darters. By weight,
assernblages were dominated by green sunfish, creek chub, yellow bullhead, common carp, and white
suckers 1o black redhorse, common carp, green sunfish and northern hog sucker. Downstream (4.5
miles) from the confluence of Painter Creck, fish assemblages in the Stillwater River improved to their

best quality.
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Mud Creek ' ‘
*  Fish assemblages in Mud Creck gradually declined from exceptional quality in its hcadwatcrs tof

good quality downstrcam from Prairic Outlet to fair quality in the City of Greenville near its mouth,
Dominant specics shified numerically from homyhead chubs, fantail dariers, creck chubs, and
rainbow darters at RM 5.9 to green sunfish, rainbow darters, and white suckers at RM 4.6 to white
suckers, green sunfish, longear sunfish, and blucgill at RM 0.2. By weight the percent composition
shifted from a dominance of creck chubs, homyhead chubs, and central stonerollersat RM 5.9 1o

5 white suckers, largemouth bass, and creck chubs at RM 4.6 to common carp and white suckers.

Prame Cutlet

Downstream from the cmﬂucncc Mud Creck had no apparcm unpact on fish assemblages in’.
Gmcnvxllc Crcck : . ;

..

*  In contrast to Mud Creek's h}gh quahty ﬁsh assemblage at RM 5 9 Prairie Outlet’s ﬁsh
asscmblage was only fair quality and impaired despite a higher quahzy of habitat (QHEI = 68.5).
Dominant specics consisted numerically of green sunfish, bluegill sunfish, pumpkmsecd and hybrid
sunfish and by weight white sucker and green sunfish. The quality of fish assemblages in Mud Creck
declined from exceptional to:good downstream from the confluence of Prairic Outlet. Prairie Outlet’s
fiow is not augmented and the impairment may be atributed to runoff from several large livestock -
(veal) opcrauons and possibly a concentration of on- -ite sepue systems. : :

Table 10.  Fish community and habital index scores at 50 sampling locations in the 1990 Stillwater River study area. - .

Relative : : - Nemaive

Stream Cum Na. of R:Lu.__lsvc_

RM Specices Specics Number Weight . Miwb Bl ~ CQIE  Evaluation

S!l[fwn!cr Rlvcr ) _'. o S STy

(EWH MIuwb/1BI criteria’ wading: 94/50) E : SRR

63.0 25 21.5 710 13.0 8.0* 38 40.5 Marginally Good

57.0 28 23.0 563 14.9 7.9+ 39 61.5 Marginally Good

52.4 30 23.5 . 260, 36.6 o 14 36 78.5 Fair/Marginally Good

47.8 29 240 465 72.1 7.3% 39+ 79.5 - Fair/Marginally Good

43.7 33 27.5 284 29.9 8.5¢ 43 785  Good

318 32 27.0 348 28.0 9.0ns q5ns 83.5 Very Good

(EWH MiwbABI criteria: boat §6/48) _ ) _

31.2 22 22.0 679 . 1733 9.9 54 89.0 Exceptional

30.6 22 - 19.0 - 355 79.0 9.2ns 48 . 810 Very Good/Exceptional

281 30 21.3 421 108.3 8.6 49 74.0 Good/Exceptional

253 29 22.3 583 L7 9.9 S8 86.5 Exceptional

18.0 30 223 439 919 L g.4ns 55 855  Very Good/Exceptional

16.0 25 8.3 389 583 9.2n8 $1 . BS.0 Very Good/Exceptional -
11.5 24 17.3 395 131.5 8.3+ 48 82.0 Marginally Good/Exceptional
S0 29 C 227 782 105.2 9.8 - 41+ - 78.0 - Exceptional/Marginally Good
8% 25 16.3 1253 143.4 10.4 i1 81.0 Exceptional/Marginally Good
84 31 21.3 406 §3.8 g 508 49 88.0 Very Good/Exceptional *
5.0 23 17.0 269 910 B.74 47ns £5.0 Good/Very Good
1.2 20 14.3 348 113.0 9.0% 50 0.5 Good/Exceptional

Greenville Creek o

{EWH MIwb/1B1 crileria : headwater NA/SD)

34.2 25 23.0 1370 14.5 NA 53 831.5 Exceptional

(EWH MIwb/IBI criteria : wading 9.4/50) : :

29.0 26 23.5 482 1.8 8.7 51 . 68,0 Good/Exceptional
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Teble 10. continued.
i

Stream Cum. No. of Relative Relative Lo _ Narmative

RM Species Specics Mumber - Weight Miwb :)] QHE Evaluation

(EWH MIWb/IBI eniteria : boat §.6/48) _ _

222 22 195 . 623 . . 1297 9.0° 37 870 GoodfFair

20.6 210 NEST T 468 489N UL g9r - ‘3ge 7 170.5 © - Good/Marginally Good
196 22 18.5 440 32.9 8.2¢ 34+ 59.0 Marginally Good/Fair -
19.3 14 1.0 615 70.5 B.4* 34+ 67.0 .  Marginally Good/Fair
19.2 20 17.0 396 84.0 7.8¢ 30 65.0 Fair L
17.3 19 - - 15S 3. . 840 1 . 6.5 30+ 66.5 Fair

15.4 17 . 13.5 268 652 . Tas . 29¢ 610 Fair

143 . 13 125 218 535 a3l 32+ 59.5 Poor/Fair

120 21 21.0 743 807 927 3ge | 84.0 Very Good/Marginally Good
1.9 18 18.0. 420 53.9 8.4° 32¢ 92.5 Marginally Good/Fair
10.6 22 22.0 . s70. 352  9.2n8 45"* 1 98.5 Very Good '
10.3 20 20.0 400 652 8.6* 38+ 92.5 Good/Marginally Good
5.0 17 17.0 386 776 0 gans 41 100 Very Good/Good =+
42 2 21.0 812 55.4 9.6 42+ 84.5 Exceptional/Good

0.1 26 23.0 565 473 9.6 51 89.0 Exceptional

North Fork Stillwater

(W WH Mhwb/1B] critena. headwaier NAJAD) .

05 . 16 . 160 - B60 10.8 NA 26* 25.0 " Poor
Swamp Creek ' : "
WWH MIwb/IB] critena: headwater NA/%O)

58 17 17.0 2226 17.0¢ NA 24 28.0 Poor
(WWTI Miwb/IBI eriteria: wading 8.3/40) -
45 19 19.0 1062 24.0 6.8e 26* 480 Fair/Poor
33+ .. 62.0 Fair

16 . 27 225 539 27.2 ;1.5
Indian Creck : - ) : : .
(WWH MIwb/IB] citena headwaler 40/36) o .

20 22 22.0 1117 151 . ©ONA 32 520 Fair
Painter Creek . - .

(EWH MIwb/IB criteria : headwater NA/SO)

16.2 - 12 9.5 405 1.4 NA 28 36.0 Fair

15.2 10 8.0 168 5.7 NA. 27+ 44.5 Poor

150 17 15 621 661 NAC 29+ 39.0 Fair

(EWH Miwb/IBI critenia : wading 9.4/50) L )

10.1 16 13.5 799 42.% 5.4¢ 30 571.0 Poot/Fiir
G,‘Sr 26 26.0 £98 349 . 9.4 50 92.0 Exceptiona!
0.2 21 21.0 548 14.9 g.4% 4ns . 810 Good/Very Good

Mud Creek ’ .

(WWH MIwh/TB] criteria; headwater NA/40, wading 8.3/40) - _
5 20 18.5 830 6.2 ‘NA 57 . 630 Exceptional”
45 23 19.0 362 13.4 NA 44 §9.0 Good

(WWH MIwb/1B} criteria; headwater NA/40, wading 8.3/40) o
0z .. 23 C18.0 240 341 7.4+ ise 55.5 Fuir

Prairic Outlet
{WWH MIwb/IBI criteria: i'r.ldwu:r NAMO)

0.8 1 8.5 694 7.7 NA 3% 68.5  Fair
. Significant depanure from spplicable biological criterion (more than 4 IB] units: 0.5 Iwb units).
ns Value is 8 nonsignificant depantire from biological criteria (5 4 IBI units, £ .5 Mlwb units).

— Underlined values are in the poor and wery poor Tange. )

RA Not applicable, headwater mite.
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the Qualitative Habitat Evaluation Index (QHELD) in the Stliwaler River during 1990. Selid circles
denole river umplmg locations and open circles denote mixing zomes.
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Aquatlc Life Use Attamment (Tables 1, 11, 14, 15)

*  The 1990 aquatic life anainment status within the Stillwater Basin (41 Jocations in eight streams
with both macroinvencbrate and fish data and based on recommended use changes) was 44% FULL
attainment, $1% PARTIAL attainment, and 5% NON attainment. Causes of the PARTIAL and NON
attainment were attributed to point source pol]unon (WWTP discharges), habitat alterations
(channclization and impoundment), and nonpoint source pollution (runoff from animal husbandry

opcrations and possibly faﬂmg on-site scpnc sysu:ms)

o Snllwater River (presently EWH recommended WWH. upstream from RM 57. 0) P
“The 1990 EWH usc attainment status in the Stillwater River was FULL at 44 4% of the sites,

PARTIAL al 50% of the sites and NON a1 5.6% of the sites due to a lack of macroinvericbrate data. If
the scgment upstream from RM 57.0 is redesxgmated to WWH, as recommended, an additional 11. 2%
would change to FULL from PART!AL anammcnt makmg FULL anmnmcnt at 55 6% of the snr.s

Greenval!e Crnk (EWH) ' '
*  The 1990 EWH use attainment status of Greenville Creek was predommanﬂy PARTIAL (75 0%

of the sites) with 12.5% in FULL attainment and the other 12.5% in NON attainment. Causes of -
" PARTIAL and NON attainment were annbuzcd 1o pomt source dlscharges and habxtaz alterations (old
channchzaum and mpoundmcm)

North Foriz Sn!lwater Rner (presenliy WWH,; recommended MWH) L
#. The North Fork was not attaining its current WWH use designation due to extensive channel
modification, but was in FULL attainment of Lhe rccommcndcd MWH use designation.

Swamp Creek (presem!y WWH,; recommended MWH upstream from RM 6. 5)

*  Swamp Creek was in NON attainment of WWH criteria between RM 8.8 and 4.4 and
PARTIALLY atiaincd WWH at RM 1.5, The RM 8.8 location attained the recommended MWH
dcs:gnanon NON anammcm of WW H c:mcna was attnbuted pnman}y to chamclmnon

Ind’mn ‘Creek (WWH) = o ST ' R
*  Indian Creck's PARTIAL anainment of the WWH a.quanc ]1&: usc at RM 20i is annbutcd o

previous channcl modlf'cauon and Lhc current brush maintcnance program.

Painter Creek (preseml) EWH: recommended MWH upsiream from RM 5.5}

*  Painter Creck was in NON antainment of its current EWH criteria between RM 16.2 and 10.1,.
FULL atainment at RM 1.0/0.5, and PARTIAL attainment at RM 0.2 PARTIAL and NON
attainment is attributed to point source impacts and channel modifications. Under the recommended
MW H designation upstream from RM 5.5, Painter Creek would be in FULL attainment between RM.
16.2 and 10.1, except for the NON aitammcm at RM 15.0 which appears 10 bc caused by the '

Arcanum WWTP,

Mud Creek (WWH) '
*  Mud Creek was in FULL attainment between RM 5.9 and 4.6, but only PARTIAL attainment at -

RM 0.2/0.1. The cause of PARTIAL attzinment at RM 0.2 (fish were not achicving biocriteria) may
be annbutcd 1o lowcr hab:tal qua!ny duc to previous charmehz.auon

" Prairie Outltt {(WWH) R .
*  Prairie Outlet had an 1macted ﬁsh asscmb!agc at RM 0.8 which resulted in PARTIAL amunmcnz

of WWH. Impacts are attributed to runoff from several large livestock operations and a concentration
of on-site septic systems.
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Table 11. Summxry of aquatic life use attainmen! status for 51 sempling locations in the Stillwater River

basin during 1990,  Attainment slatus is bascd on Eastern Com Belt Plnns (ECBP) criteria.
River Mile . ' : T —Allainment Ststus
Fish/Benthic Miwb -~ IBI " K1 QHE!l - Existing - Recommended Comments
Stittwater River (EWH)
(wading EWH criteria 9.4/50/46, WWH mlcnas3,‘40/36)_ L (EWHY L _--'mwn)rg I
63.0/63.0 2.08(ms) - 3ge(ns) " sg ~ 405 PARTIAL FULL = Us. N. R:rrkSullwncr
57.0/57.0 79e(08)  39e(%) 50 6.5 PARTIAL FULL Ust Beimer Rd.
52.4/52.4 : 7.4% 360(ns) 46 78.5  PARTIAL  No Change Sieflen Rd
§7.8/ 7.3+ 39+ . 79.5  [NON] No Chsnge SR 121
43.7/44.2 B.5* 43 46 78.5 PARTIAL No Chbange Seibi Rd.
37.8/37.7 9.0n% 498 48 - 83.5 RIAL  No Change SR 185
{boar critcria 9.6/48/46) ' : e S o
31.2/30.9 9.9 54 44n% 89.0 FUALL No Change Dst Greenville Cr. & Covinton
30.6/- 9.2ns 48 - 81.0 [FULL) No Change Dst. Greenville Cr. & Covinten
281/27.7 8.6* 49 4208 74.0 PARTIAL No Change Us Lauvea Rd
2537252 9.9 58 456 86.5 RULL No Change Penny Rd.
18 0/16.3 g.4ns 55 48 5.5 ~ RUL - No Change Da. Wes Milion Dam
16 0/16.4 925§ 46 8S.0  RAL No Change Dst. West Milton WWTP
Ji2.2 L. - T 46 - {FULL] . No Change
11.5/11.4 8.3* 48 48 $2.0 PARTIAL  No Change Ds Union WWTP
9.0/9.1 9.8 41 50 78.0  PARTIAL  No Change Dam pool, ust Englewood WWTP
8.8/5.8 10.4. a1e 46 B1.0° e ' No Change Englewood WWTP mixing zone
8.4/8.6 9.5ns 49 44ns 8.0 FRAL  No Change Dsi Englewood WWTP
5.0/4.8 CgTe - g 56 - "89.0 . PARTIAL ~ No Change Philadelphia Rd. -
1.2/1.5 9.0° 50 48 80.5  PARTIAL  No Chsnge Ust mouh
Greenvilie Creek (EWH;) . . S
(headwaler criiema 50736 : (EWH) No Change
34.2/34.2 KA 53 - 52 - 3.5 RAL No Change McClure Rd
{wading cnlenia 9 4/30/46) : 7 .
29.0/28 9 5.7 51 54 68.0  PARTIAL  No Change Ust Fisher Rd
{boas critena 9.6/48/46) : . .
23.2/22.3 5.0 . 37 52 87.0 PARTIAL  No Change Us. DalyRd
206/20. 8 B9~ 35e 56 70.5 PARTIAL  No Change Tresty of Greenville Park
19.6/19.5 8.2+ 4 5o 59.0 PARTIAL Ko Change Ust. Greenville WWTP
19.3/19.3 B.4e 340 48 . 670 se. No Change Greenville WWTP mixing zonc
19.2/18.1 7.8 30+ 4208 65.0 PARTIAL No Change Dst. Greenville WWTP
17.3/183 6.5% 3p- 50 66.5 PARTIAL No Change Dst Jaysvill Rd.
15.4/16.2 7.1 29+ vGhs 61.0 . PARTIAL No Change Willis Rd.
14.3/13.7 6.3° 32¢ 50 $9.5 NON - No Change Bears Mill dam pool
12.0/ 9.2ns 38+ 84.0 {PARTIAL] No Change Ds. Bears Mill Dam
11.9/ g4 32+ 92.5 . PARTIAL No Chsnge Dst. Bears Mill Dam
10.6/10.5 g.2ns 46n 50 98.5 RAL No Change Geuysburg Rd
10.3/ B.6* 3gs 2.5 {NON]} No Change Geuysburg Rd
5.0/5.8 9 2nF 41+ 48 . 100.0 PARTIAL N¢ Change U Buckneck Rd.
4.2/ 9.6 . 42 845 {FARTIAL] No Change Bucimeck Rd.
D.1/1.4 5.6 - 3 40 89.0 PARTIAL No Change & mowh/dst. Range Linc Rd.
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Table I1. continued.

River Mule ~Attgioment Stetus

Fsh/Benthic Miwb 1Bl Il QIE Existing Recomm. Comments
Korth Fork Stillwster (WWH)

Oxadwaier criteria 40/36) (WWH) (MWH)

0.5/0 4 NA 28° G 280  NON FUL Ust. SR 118

Swamp Creek (WWH)

(headwaier criierie 40/36) {WWH) (MWH)

B.8/8.8 NA 24° 306 28.00 NON FAL Verssilles - Yorkshire Rd
(wading criteria 8.3/40/36) ) (WWH)  No Change

4.5/4.4 68" 26* 32ns 48.0  NON No Change Dm. Long Rd.

1.6/1.5 7.9% 33+ 42 §2.00 PARTIAL  No Change SR 121

Indian Creek (WYWH)

(hesdweater cnterie 40/36) (WWH) Ko Change

2.0 NA 320 MGNS 52.0 PARTIAL  Ne Chenge Dsi. Conover Rd

Painter Creck (FWH)

(hcadw sler cniena $0/36) (EWH) (MWH)

16.2 KA 284 MG* 360  NON RAL Ivester Park

15 2/155 KA 27¢ 40" 445  NON RILL Ust. Sycamore Diich

15.0/15.0 NA 29+ 10° 390 NON NON Dx. Sycamore Diich (WWTF & landfill
(wading criteng 9.4/5036) : '
10.5/10.1 5.4 30° 56 57.0 NON RULL Ust. Arcanum Rd.

0.5/1.0 9.4 50 42ns g2 0  FUL No Change Adj Sugar Grove Rd., dst. falis

0.2/ g4 4608 . 87.0  {PARTIAL} No Chenge OwensRd

Mud Creeh (WWH)

(headwalcr chicna 40/36) (WWH) No Change

5.9/59 NA 57 3208 630  RJLL- No Chanpge Weaver - Ft Jefferson Rd
4.6/4.6 NA 44 48 580 BRI No Change Byrkal Rd

(wading cniteria 8 3/40/363 ]

0.2/001 7.4~ 35 46 55.5 . PARTIAL No Change Ust SR 502

Prairie Qutlet (WYWH)

(headwaler cnitena 40/36) {WWH) Mo Change

0 8/0.8 NA 33 44 68.5 PARTIAL No Change Weaver - Fu Jefferson Rd

B5 Nonsignificant departwe from biologicel antena (< 4 1B and ICT units and g 0.5 Mlwb units}).
& Sigrmficant deparure from ological criteris ( >4 IBl ot ICH umits; >0.5 Miwb units).

__ Underiined values ere in the poor of ¥ery poor Iange.

** Biclogical criteriz is nol applied lo mixing zonc.

{ } Omne or more of the three requred indices ere facking data

G » Good, MG = Marginally Good, F = Fair, P w Poor, VP = Very Poor

NA  Not applicable, headwater site.
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TREND ASSESSMENT: 1982 to 1990

Chemical/Physical Water Quality (Tables 12, 13; Figs. 7 - 14)

*  Daytime dissolved oxygen levels were generally higher and more conducive to aquatic life

throu ghou: the study arca during 1990 than during 1982 (Fig. 7). The largest improvements occurred
downstrearn from the Ansonia WWTP, Greenville WWTP, Versailles WWTP, and Arcanum and are ~
primarily attributed to upgraded WWTPs. Slight decreases occurred in the Stillwater Riverat RM 8.9
and Gmcnvﬂle Creek at RM 0 8, however, levels ren'samcd high and conducive 1o aquatic hfe B

» A companson of 1990 and 1982 5 day - b:ochermcai oxygcn demand (BODx) levels (Fig. 8)
shows increased concentrations in the Stillwater River between RM 63.0 and 32.5, Greenville Creek
between RM 34.5 and 22 4, Swamp Creck between RM 4.4 and 1.6, and at RM (.4 in the North
Fork. These increases are atiributed 1o higher nonpoint source pollution Joads due 1o elevated flows
during 1990. Subsiantial decreascs, attributed to upgraded WWTPs, have occurred in the Stillwater
River downstream from RM 27.9 and Greenville Creek downstream from RM 18.8. BOD; levels
have remaincd similar in Pamlcr Creek downstream from Arcanum and upstream from Sycamore

Ditch (WWTP),

*  Since 1982, ammonia-nitrogen (NH;,-N) levels have markedly decraased in the Stillwater River
downstream from the Ansonia WWTP (RM 57.0), in Greenville Creek downstream from the
Greenville WWTP (RM 18.8 10 16.2), and in Swamp Creck downstream the Versailles WWTP (RM
1.6) (Fig. 9). Another notable decline occurred in the Stillwater River downstream from the Union
WWTP (RM 11.4). Small increasces, attributed to nonpoint sources, occurred in Gmenvﬂle Creek at
RM 28 .8, Su.amp Crtck at RM 4 4, and the North Fork at RM 0.4,

*  Total phmphorus (P T) trends in the study area during 1990 showed substantial decreases since.
1982 in the Stillwater River downstream from the Ansonia WWTP, in Greenville Creek downstream -
from the Greenville WWTP, and in Swamp Creek downstream from the Versailles WWTP (the largest
decrease) (Fig. 10). Increased concentrations, which may also be attributed to increased nonpoint
runoff from higher flows, were recorded at several locations in the Stillwater River, RM 34.5 in
Greenville Creck, RM 4.4 in Swamp Creck, and RM 0.4 in the North Fork, )

*  Total nonfilterable residue (TSS5) trends (Fig. 11) during 1990 were similar lhmughout the Shid)
arca and showed gencrally higher levels of suspended solids than during 1982, These increases arc
also attributed to increased nonpoint source runoff (primarily soil erosion) due to elevated flows.

*  Nitrate-Nitrite (NO3-NOJ) trends (Fig. 12) were also higher in the study area during 1990 than
during 1982, These increases are also primarily attributed to nonpoint source runoff, although
nitrification at upgraded WWTPs i also 2 contributing source. Concentrations during 1990 in Swamp
Creck and the North Fork were extremely elevated compared to background levels in Ohio's Eastern
Com Belt Plains ecoregion. _ ) _

* _ Total copper (Cu-T) trends (Fig. 13) in the study area during 1990 showed s]:ght increases over
1982 levels at several sites in the Stillwater River, Swamp Creek and the North Fork (largest
increase). Although higher, these levels were still generally conducive 1o aquatic life,

*  Total zinc (Zn-T) concentrations (Fig. 14) during 1990 also increased compared to 1982 levels in
the Stillwater River downstream from RM 46.1, at several sites in the lower segment of Greenville
Creck, and in Swamp Creck (RM 1.6 had the largest increase), the North Fork and Painter Creck.
The 1990 levels were still conducive to aquatic life, The sources of the zinc are unknown.
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Figure 7. Dissolved oxygen (DXO) trends in the study arca: 1990 vs. 1982,
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Pollutant Loadings (Tables 12, 13; Figs. 7 - 14) :

* A comparison of mcan annual loadings (kg/day) from the Englewood WWTP prior 10 upgrade
(1982 - 1987) 1o post-upgrade (1989 - 1990) shows decreases in mean NH;-N (24.4 10 11.3), BOD5
(76.8 10 34.6 (CBODS)), and TSS (98.1 - 79.2). Nitrate-N increased from 9.1 to 22.4 kg/day
because of the nitrification of NH3-N. :

* A comparison of annual mean loadings (kg/day) from the Greenville WWTP prior 1o upgrade
(1982 - 1987) to post-upgrade (1989 - 1990) shows mean decreases in NH;-N (47.9 to 3.0) and
BODS (75.6 10 42.8 (CBODS)) and increases in nitrate-N (8.2 10 149.2) and TSS (82.7 10 84.4).

*  During the same periods, annual mean discharge flows (MGD) have increased slightly at the
Englewood WWTP (1.4 10 1.7) and significantly at the Greenville WWTP (1.5 to 2.6).

*  Ranked from the highest to lowest amount of discharge, cumulative third quarter average daily
flow (MGD) of the 21 dischargers in the Stillwater River basin during the last five years was 8.7
during 1990, 7.5 during 1987, 7.0 during 1989, 6.9 during 1986, and 5.6 during 1988.

*  Ranked from the highest to lowest daily mean loadings (kg/day), curulative third quarter daily
discharges of ammonia-N from 11 dischargers in the Stillwater River basin during the Jast five years
was 147.4 during 1987, 113.6 during 1986, 78.5 during 1988, 38.5 during 1989, and 25.6 during
1990 The overall decline was 83% of the 1987 loading.

© ¢ Daily mean loadings of 1otal suspended solids (kg/day), ranked from the highest to lowest for
cumulative third quarter daily discharges from 12 dischargers in the Stillwater River basin during the
last five years was 581.8 during 1987, 316.0 during 1990, 307.3 during 1986, 285.1 during 1988,
and 251.5 during 1989. The overall decline was 57% of the 1987 loading.

*  Daily mean Joadings of CBODS (kg/day), ranked from the highest to lowest for curnulative third
quaner daily discharges from 11 dischargers in the Stillwater River basin duning the last five years
was 218.9 during 1987, 201.¥ during 1989, 191.6 during 1990, 153.9 during 1986, and 152.5
during 1988. The overall decline was 30% of the 1987 loading.
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Table 12. Third Quarter (July 1 - Seplember 30) mean loadings (kg/day) of CBODS, total suspended solids (TSS), and
ammonia-N (NH3-N) for dischargers in the Stillwater River Basin study ares for the period 1986-1990. (Facililies

orranged i in order from upstream W downstream).

CBOPRS rp/dav)

Facilify _ Average Daily Flow (MGD)

River Milke 1986 1987 1988 1989 1950 1986 1987 1988 1989 1990

Ansonieg WWTP R . o U L . S :

58.0, 0.2 ' 0.19  0.19 016 029 018 9.9 ‘110 17 29 1.8

Rolin Acres WWTP S o E R - : S

542,15 N/A N/A NA NA N/A N/A N/A N/A N/A N/A

Versailles WWTP _ o _ o _ _ o

459,21 0.22 024 015 028 029 a1 54 09 1.3 0.7

Bradlord WWTP :

338,25, 13 014 020 013 021 024 381% 207° 192" 154" 203°

Bradford WTP . - ' :

338,25.13 001 001 001 001 GO! . - - - -

American Aggregsates '

323,213, 78 0.8 08 N/A N/A 0.8 - - - - -

Allied Aftermarket :

323,195 & 17.8 N/A 0.19 - 014  0.603 . 0.006 - - - - -

Greenville WWTP . oo ) .

32.3, 194 1.5 1.8 1.5 2.8 26 14.8 S4F 279 182 392

Corning Glass Works : ' '

323,192 04 05 .. 06 0.6 0.5 - - - - -

Gettysburg WTP - :

323,105 00y 001 - 001 0.01 0.01 - - - - -

Bestrice Food Ingredients®

323,04 0006 0005 002 0002 0.005 - .- - - -

Covington WWTP o - b '
C322 e 040 040 034 - 045 036 - - 55 .. 47 . 4.2 78 - 37

New Tech ?lasucs ' o S

31.9.03 0.02 0.02 002 oM 0.01 - - - - .

Arcanum WWTP :

298,150 06 - 042 036 020 050 0.54 14.0 12.2 59 288 184

Pleasant Hill WWTP :

262 0.10 0.3 009 6.313. 011 - 0.8 0.5 1.1 0.8 0.6

Christopher’'s MHP .

179,122 NA - G022 002 001 0601 NA 03T 01t o1 0.1

West Milton WTP o . :

17.4 0.0} 0.0t 0.0y 002 0.02 - Y - - -

West Milton WWTP ' .

16.6 0.51 030 027 047 035 . 286 378 380 1189 344

Upion WWTP ' '

117,05 0.4 0.58 070 NA 1.1F 27.4 15.7 40,0 WA 457

Englewood WWTP . :

8.8 122 1.29 1.21 1.16 1.52 30.1 165 1.7 6.9 269

Grester Northridge SD :

80-22 : N/A N/A N/A N/A N/A - - . - -
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Table I2. cﬁnlmucd, . .
TSS (kg/dav) . NH3N (kg/day)

Facilit : : .
River Mi"lc 1986 1987 1988 1989 1990 1986 1987 1988 1989 1990
Agnsonis WWTP : : : A : L o

58.0, 0.2 25.1 263 150 34 15.0 016 014 004 - 007 - 002
Rolin Acres WWTP = s e L . RO S e
542,15 e NA - NA NA NA NA -~ NA NA NA- NA N/A
Versailles WWTP " e o ‘o : ~
459, 2.1 SR 47 73 31, 78. 52 - 78 93 1.7 0.3 0.1
Bradford WWTP R e o N '
338,25, 13 e 6.8 - 407 214 321 426 02 04 10 0.4 1.1
Bradford WTP S - T . = ‘ R
338,25, 13 g - - . ST IR .- s - - -
American Aggregates _ _ :

323,213, 78 - NA  NA NA NA  NA - - - - -
Alied Aftermarket o , . s v
3323, 195& 178 - - - - . - - - - -
Greenville WWTP N S S
323,194 N 463 ° 3014 603 559 609 - 295 BR2 524 32 24
Corning Gilass Works ; : ' RS
323,192 _ 6.1 118 127 60 5.1 C- - - - -
Gettysburg WTP T ' :
323,105 : R - ST _ - - - -

Bestrice Food Ingredients® ' -

323,04 . . . - - ; . . -
Covington WWTP B : :
2.2 ) ] 18.5 18.0 17.6 180 . 97 - 0.2 0.1 1.9 17 0.9
New Tech Plastics : .

319,03 : - - - . S - - - -

Arcanum WWTP IR L S R L : :
268 150,06 14.2 8.4 6.2 318 16.6 « 0.6 08 0.5 2.0 0.5
Pleasant Hill WWTP

262 1.5 09 22 2.5 2.1 0.8 0.3 08 0.9 0.7
Christopher's MHP ' ‘

17.9, 1.2 N/A 0.2 0.1 0.1 03 . . NA NA 007 004 002
Yest Miiton WIirP : _

174 . N/A N/A N/A N/A N/A - - - - -
West Milton WWTP _ ;
16.6 N/A 303 311 60.5 221 487 19.2 17.0 26.5 14.1
Union WWTP . _ )

117,05 40.6 47.5 40.1 N/A 81.0 247 149 20 N/A 1.4
‘Englewood WWTP : ' -

8.8 1435 89.0 753 334 ° 494 0.9 141 Ll 347 44
Greater Northridge SD ' _ .

8.0-22 . - - - - - - - - -

* BODS (kg/day)

* Formerly Westerville Creamery

52



-

Doc. OEPA 14-200 STILLWATER RIVER BASIN 1990 BWQS

Table 13. How (MGD} and mean annual loadings (kg/dsy) of sclect pmctas for Ehc Englewood WWTP
and Greenville WWTP from 1982-1990. ]

Facility : - - .
Year (Dec-Nov) . Flow NH3N Nirate-N  Phos-T BODS T5S
Englewood WWTP o . :

1982 _ 1.502 47.03 429 15.39 68.57 71.00
1983 ' - 1277+ 1383 - - 19.86 735 . . 6183 89.66
1984 1.372 34.65 6.1 6.60 40.97 71.38
1985 : 1.485 0 1474 6.1 - 7.05 . 145.67 123.85
1986 1.592 20.92 N/A N/A 76.60 122.94
1987 - 1361 < 1550 . N/A - N/A L 6144 109.86
1988 _ 1.359 16.49 14.53 N/A 34.88 B7.51
1989 1.633 12.63 2034 ° N/A 38.33% 96.38
1990 : © 1765 10.01 24.51 N/A 30.84* 62.04
Greenville W“TP

1982 1.539 79.76 3.039 - 135.89 56.61
1983 . 1.411 §7.03 432 - 114.01 11579
1984 1446 . 42.51 21.02 - 6476 64.92
1985 1.444 15.07 N/A - 45.02 4932
1986 : 1,712 9.13 423 . 33.39 44.59
1987 1.436 $3.71 - N/A - 60732 164.75
1988 ‘ 1.616 44.85 30.66 - 26.38% 45.60
198G 2.642 280 . 16178 - 35.012 81.98
1990 - 2.642 312 13655 - 50.66" 86.12

t CRODS

b NO3-NO2
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Biological Assessment (Tables 14, 15; Figs. 15 - 19)

*  Macroinvencbrate and fish assemblages in the Stillwater River basin have shown improvement at
most sampling sites since the 1982 survey. This was primarily attributed 1o reduce point source
pollutant loadings from upgraded municipal wastewater treatment facilitics. The 1990 results suggest
that impacts from point source discharges still exist, but are much Jess than during 1982.

e Dospiic relatively good chemical water quality, channelization remains a limiting factor in the
ability 10 attain the WWH and EWH use designation in several stream segments. - -

*  Manure runofl (nonpoint source pollution from animal husbandry operations) is listed asthe
suspected pollutant in six ODNR fish kill investigations resulting in a total kill of 130,432 animals in
Darke County within the Stillwater Basin between 1983 and 1987. Although no kills were reported
during 1988, 1989, or 1990 (or obscrved during this survey), runoff from these agricultural
opcrations is negatively impacting fish and macroinvenebrate assemblages within the watershed.

Stillwater River =~~~ ool R i T
*  Macroinvencbrate communities in the upper portion of the Stillwater River demonstrated _

- improvements in 1990 compared to 1982 (Fig. 15). The positive response of the macroinvericbrate
communities suggested a lesscning of effects from nonpoint sources (i.e. channelization, agricultural
and livestock runoff) upstream from Ansonia and improvements in wastewalter treatment brought on
linc in 1986 at the Ansonia WWTP. The remainder of the river had similar trends in both years with
IC1 values ranging from 40 (good) to 50 (exceptional) in 1982 and 44 (very good) to 50 (exceptional)
in 1990. Since 1982, ICI scores at 14 commeonly sampled locations have shown a mean increase of
4.4 ICI units (range - 6 10 +22) (Tablc 14). ICi scores increased at nine of the locations, were equal at
two, and decreased at three locations. Arca of Degradation Value (ADV) negative statistics, which
indicates quantificd departure from ICI biocriteria, declined from 11.3/mi. to 0.0/mi. while positive
statistics, which indicates quantificd performance above ICI biocriteria, increased from 14.9/mito
S1.5/mi. (Tablc 15). . = o o N

"+ Fish assemblages in the Stillwater River have also shown overall improvement (Fig. 16).

Comparison of 1990 to 1982 MIwb values at 15 commonly sampled locations, shows a mean increase
“of 0.5 Miwb units (range -1.9 to +2.5) (Table 14). Values increased at nine locations, were equal at
_ one, and decreased at five. ADV negative statistics for the MIwb have declined from 42.9/mi. to
22.3/mi. while positive statistics have increased from 2.3/mi. to 8.3/mi- (Table 15). Differences
between 1B] values over the eight year period at 16 locations ranged from - 4 1o + 11 1BI units with
mean increase of 3.3, Values increased at 10 locations, were the same at two, and declined at four.
ADV negative statistics for the 1BI have decreased from 41.6/mi. 10 24.4/mi. while positive statistics
“have increased from 29.3/mi. to 40.9/mi. o A R

*  Reported fish kills in the Stillwater River since 1982 include;  tributary where 24 animals
(mostly fish) were killed (6 August 1984) and chicken manure from an animal husbandry operation
was the suspected pollutant; 11,223 animals in the mainstem on 11 August 1984 (the source is
unknown) in Darke Co. In Miami Co., 33 animals were also killed in Brush Creek, a tributary of
Ludlow Creek, on 15 August 1984 and cattle manure was listed as the suspected pollutant. ’
Greenville Creek ' ' - e

*  The 1990 macroinvenicbrate results for Greenville Creek exhibited substantial improvement over
those collected in 1982 (Fig. 15). The relatively minor impairment detected downstream from the
Greenville WWTP in 1990 rapidly recovered within one mile; similar improvements were not noted
for nearly 5.6 miles in 1982, In addition, the near-ficld impact to the community was less severe in
1690 as comparcd to 1982. Improvement in wasie treatment brought on line in 1988 at the Greenville
WWTP was the most likely reason for the noted changes. Since 1982, 1Ci scores at 10 commonly
sampled locations have shown 2 mean increase of 12.6 1C units (range - 4 to +32) (Table 14).
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Scorcs increased at eight of the locations and decreased at two locations, ADV negative statistics
. declined from 59.6/mi. 1o 1.2/mi. while positive statistics increased from 20.7/mi. to 70.2/mi. (Table -

15).

*  Since the 1982 survey, fish assemblages have also shown improvement (Fig. 17). Mlwb values
increased at 2ll 12 commonly sampled locations (mean = 1.1 Miwb units, range +0.3 to +1.9). ADV
ncgative statistics declined from 47.4/mi. to 30.8/mi. while positive statistics increased from 0.0/mi
1o 4.0/mi. IBI values showed a mean increase of 3.5 IBI units(range -4 to +19). Values increased at
nine sites, were equal at onc, and decreased at three. ADV negative statistics declined from 98.8/mi.
10 57.0/mi. while positive statistics increased from 0.8/mi. to 5.9/mi. (Table 15). The greatest IBI
increase occurred upstream from Greenville (RM 29.0) and may be due to eliminated pollutant
loadings into Dismal Creck from the Urion City WWTP.

*  Since 1982, reported fish kills within the Greenville Creek watershed (Darke Co.) are: 6,889
anirals in Disma! Creck on 4 April 1986 {manure suspecied from animal husbandry operation),
122,057 animals in a tributary and mainstem on 17 July 1984 (hog manure suspected from animal
husbandary operation).

North Fork Stillwater River
*  Macroinvericbratc and fish communities in the North Fork of the Stillwater River were sirmilar in

1982 and 1990 suggesting no improvement in water quality and/or physical habitat. The IC] value in
1982 was 40 (good) with midges and the mayfly gencra Stenacron and Caenis most nurnerous.
Qualitative sampling in 1990 produced comparable results with 41 taxa collected including 11 vanetics
of mayflics and caddisflics. Caddisflics, the mayfly genus Baeris, and midges were observed 1o
predominate the community. The 1990 IBI value {26) was the same as in 1982,

Swamp Creek
*  The macroinvenicbrate community in Swamp Creck demonstrated substantial irmproverment

downstream from the Versailles WWTP (RM 2.1) in 1990 compared to 1982 (Fig. 18). The 1990 1CI
value was 42 (good) at RM 1.5 comparcd 1o 8 (poor) and 16 ¢fair) in 1982 at RMs 1.7 and 0.3,
respectively. The observed changes in 1990 reflected lmprovcrncms in waste treatment (including
CSOs) by Versailles. Since 1982, ADV negative statistics (ICT) declined from 108.3/mi. to 6.0/mi.
while positive statistics increased from 10.3/mi. to 20.5/mi. (Table 15).

*  Since 1982, IBI valucs improved the most (+8) downstream from the Versailles WWTP (RM
1.6) and remmained similar at RM 4.5 (+1). ADV negative statistics decreased from 136.6/mi. to
92.1/mi. while positive statistics remained at 0.

*  One fish kill has been reported in Swamp Creek since 1982 consisting of 55 animals on § October
1983. Manure was the suspected pollutant from an animal husbandry operation.

Indian Creek
*  The macroinvernicbrate communities in Indian Creek were similar in 1982 and 1990. The

comrnunity in 1982 was evaluated as marginally good, the same as it was in 1990. Numbers of
mayfly and caddisfly laxa collected both years were comparable as were the observed predominate

populations,

®*  The IBI at Conover Rd. showed an increase of 9 units, but improved only to fair quality.

*  Onc fish kill was reporied in a tributary of Indian Creek on 11 May 1984, Fifty-eight animals
were killed and cow manure was listed as the suspecied pollutant from an animal husbandry operation.
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Painter Creek
*  The macroinveriebrate communitics were similar in Painter Creek in 1982 and 1990 except more

* community degradation was deiccted downstream from Sycamore Ditch in 1990 (Fig. 19). The
Arcanum WWTP discharges to Sycamore Ditch at RM 0.4 and the Arcanum Iron and Metal Co.
" hazardous wasle site is located at RM 0.5. The increased severe biological degradation in Painter
- Creck downstreamn from Sycamorc Ditch st:rongly supports lhc need for unproved wastewater
treatment in ths area.” o

* 1Bl values in Paumcr Creek havc shown the most mprovemeni downsueam from the WWTP
between RM 10.1 and 0.5 (+6 to +8) and little improvement upstream from RM 15.2 (0 +1). Since
. 1982, ADY negative statistics dcchncd from 188 Slrm to 65 Sfrm whﬂc posmve statistics mcrcascd
from Q. O/rm to 45. 8/m: ' _ _ ) _

*» Hog manure was hslcd by ODNR as Ihe suspecwd pollutani fmm an ammal husbandry operauon
which killed 1,349 amma}s in Pamlcr Cmek (Darke County) on 4. Augusl 1987 '
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Figure [5. Longitudinal wend of the Inveriebraie Commuﬁ;ry Index (ICT) in the Stillwater River and
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Figure 17. Comparision of 1982 and 1990 Modified Index of Well-Being MWb) and Index of Biotic Integrity
(IB) rends in Greenville Creek.
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Figure 18.  Longitudinal trend of the Invertcbrate Community Index (ICT) in Swamp Creek, 1982 and 1990. E
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Figure 19. Longitudinal trend of the qmiimivc EPT (totel Ephc:ﬁaupim (mayflies), Plecoptera (stoneflies), and
' Tricopters (caddisflies) taxa diversity) in Painier Creck, 1982 and 1990.
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Attainment Status Trends: 1982 f{o 1990 (Tables 14-15)

*  Since the 1982 survey, the attainment status has improved in one or more reaches of five out of
six streams in the study arca.  Based on existing aguatic life use designations, changes in the
attainment status during the eight year period (Stillwater River, Greenville Creek, Painter Creck, and
Swamp Creek) consist of increases in miles attaining (7.5% to 25.8%) and partially attaining (44.7%
to 60.1%) and a decrease in miles not attaining (47.8% 10 14.1%) (Tablc 15). Improvcnwms are
primarily attributed to pollution abaterment projects at major WWTPs resulting in improved water

quality.

Stillwater River
*  Since 1982, the attainment status of the Stillwater River (EWH) has shown considerable

improvement.  Although not FULLY attaining EWH criteria throughout the segment during 1990,
miles attaining increased from 8.2 10 24.1 while miles NON anaining declined from 16.4 10 0.0. Total
miles PARTIALLY attaining has remained similar (35.9 vs. 37.8). A change in the use designafion to
WWH upstream from RM 57.0 would results in 30.1 miles in FULL attainment.

* A comparison of the attainment status during 1990 10 1982 at 12 commenly sampled locations
with fish and macroinveniebrate data shows a positive change in use attainment status i1n six reaches
(RM 63.0 - 16.0; two NON 10 PARTIAL, four PARTIAL 10 FULL), no change in 4 reaches (RM

11.5 - 1.0), and a negative change in one short reach (RM 28.1-27.7;, FULL to PARTIAL).

Greenville Creek
*  Since 1982, the EWH attainment status of Greenville Creek has shown less improvement than in

the Stiflwater River.  Extrapolaied miles attaining increased only slightly from 0 to 1.2 while miles not
araining decreased from 16.1 to 0.3. Milces pantially attaining increased from 13.0to 27.6.

*  In the nine reaches with 1990 and 1982 fish and macroinvertebrate data, five reaches have shown
a positive change in the atiainment status during the previous eight years (RM 26.0- 17.3; NON 10
PARTIAL). The other four reaches have remained the same (one FULL, two PARTIAL, one NON).

North Fork Stillwaler
*  The North Fork has shown no change in the NON anainment of its existing WWH designation

(the use attainment status would be FULL during 1982 and 1990, if designated MWH),

Swamp Creek
*  Since 1982, the antainment status of Swamp Creek ’WW}J) has shown somc improvement in the

lower reach. Overall miles attaining remained 0, miles not attaining increased from 3.6 10 5.0, and
miles partially attaining increased from 0 to 2.4 (miles sampled increased from 4.5 1o 8.8 in 1990).
Compared to the two sites sampled during 1982 and 1990, Swamp Creek's attainment status has

remaincd NON at RM 4.5 and increased from NON to PARTIAL downstreamn from the Versailles

WWTP (RM L.7-1.5).

Indian Creek
*  Indian Creek (RM 2.0-1.9) has shown an improvement in its attainment starus from NON to

PARTIAL since 1982.

Painter Creek
*  Since 1982, the use attainment status in Painter Creek, based on the current EWH designation has

remained NON between RM 16.2 - 10.1, but increased from NON to FULL downstream from RM
1.0. Extrapolated, miles attaining since 1982 increascd from 0 to 4.2 while miles not atiaining
decreased from 16.1 10 10.9. Miles PARTIALLY attaimng increased slighdy from 010 1.0 If
designated MWH upstream from RM 5.5, approximately 6.0 additional miles would be i in FULL

attainment as opposed to PARTIAL.
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Comparison of 1982 and 1990 bialogical index scores and use attiinment status for ccmmon}y
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Table I4.
sampled reaches in the Stllwater River Basin. Bold print denotes the 29 reaches with fish and
macroinverichraic dala. Underlined attainment sttws s:gmf s & negative chmgc since 1982, '

- 8 : o B o Alainment
RM (1982-1990) —Miwb e BL — K1 S Sme
Fish/Macro. COISBLI99OMIT) L 19821 9RNdilT.) - 198 2/1990(difT.) - 1982/1990
Stllwater River (wading EWH criteria 94:50/45) R S SR e
§3.0/63.0 55*/8.0%+ 2. 5) 2:*!33'(ue) 32%/84(423) NON/PARTIAL -
57.0/57.0 A -39%(+10) T 1 42"%50(+8)  ° [PARTIAL)PARTIAL * '
$3.7.82.4/52.4 5.4%77. 4-(+z o) 29%/36%(+7) . 3B%/46(+8) -NON/PARTIAL -
47.8/- 9.2 /7.3%(-1.9) - - 43%/39%(.4) e ~.-- {PARTIAL/NON]
43.4.43.7/44.2 7.0%/8.5%(+1.5) - 32%043%(+11) 146 . - ot (NONJPARTIAL
37.8/37.8.37.7 9.5/9.0T50.0.5) " 46B5/4905(43)  40°/48(+8) & - PARTIALIFLLL
(boat EWH eriteria 9.6/4846) BT IR
31.5-31.2/31.1-30.9 B.1°/§.9(+1.8)  47B5/54(+T) 50/44™5(-6) :PARTIALIFLLL
30.1-30.6/- 7.6°/5.27%(+1.6) 45P%/48(+3) R {PARTIALAULL}
28.1/27.8-27.7 $.2°%/2.6%(-0.6) 49/49(0.0) 48/428%(.6) FLLL/PARTIAL
25.8.25.3/25.1.25.2  9.0%/9.9(+0.9)  53/58(+5) 4458/46(42) PARTIAL/FULL
18.0/18.3 9.5/9.4%5(.0.1) 51/55(+4) 40%/4B(+8) PARTIAL/FULL
16.0/14.9-16.4 $.9%/9.295(4,0.3) 52/55(-1) 46/46(0) PARTIAL/FULL

L1814 8.7%/8.3%(-0.4) &B/48(0) : 4208/48(+8) PARTIAL/PARTIAL

9.0/9.0-9.1- /98 41 40%/50(+10) {NON}/PARTIAL

"8.4/7.9-8.6 9.20s/9.57%(4+0.3) 51/49(-2) 46/440%%5(.2) FULL/FULL

1 5.0/4.7-4.8 B.7%/8.7%(0.6)  S51/477%(.4) - 46/50{+4) PARTIAL/PARTIAL

1.0-1.2/0.8-1.5 3.5%/9.0%(+0.5) 46P5/50(+4) 48/48(0) PARTIAL/PARTIAL

Greenville Creek {wading EWH criteria 94’50“#6) o [N : Lo

" 34.4.34.2/34.5-34.2  NA £3/53(0) £2/520+10) " FULL/FULL
28.8-29.0/28.9 .1-13.7-(.1.5} 32°/51(+19) 36%/54(+18) NON/PARTIAL
(boat EWH criteria 9 6:48°46) _ - ) '

. 22.6-23.2/22.3 T.I%/9.0%(+1.9) 33°/37%(+4) 36%/52(+16) NON/PARTIAL
20.7-20.6/20.8 7.2%/8 9%(+1.7) 33*/39%(+6) -156 . [NON}PARTIAL
19.7-19.6/19.5 7.30/8.2°(+0.9) 32%/34%(+2) 30°/50(+20) KON/PARTIAL
18.5.19.2/18.9-19.1  £.0*/T.8°(+1.8) 32%/38°(-2) 20%/42ns(+32)  NON/PARTIAL
17.3/18.0-18.3 £.9°/6.5%(+0.8) 28%(30°(+2) 18°/50(+32) NON/PARTIAL
15.4/16.2 6.8°/7.1%(+0.3) 33%/29%(-4) -fVGNS {NON}PARTIAL
14.1-14.3/13.7 5.5%/6.3°¢+0.8) 27%/32°(+5) 40%/50(+10) NON/NOXN
11.9/ 7.4%/8 4°(+1.0} 33+/32%(-1) of- [NONMNON}
10.6/10.5 -19.2n5 " -j46ns _ 46/50(+4) {RULL}FULL
10.3/ B.1°/8.6%(+0.5) 35°/38%(+7) - {NONNON} -
5.0/5.6-5.8 £.1%/9.203(+1.1) 37%/41%(+4) $§2/48(-4) PARTIAL/PARTIAL
6.1/1.4 5.6°/9.6(+1.0) 47ns/51(+4) 41ns/40°(-2) PARTIAL/PARTIAL
Nortkh Fork Stillwater (headwaier WWH crileria 40/136} _
0.5-0.4/0.4 KA 26°/26°(0) 40/G NON/NON
Swamp Creek (wading WWH crieria 8.3/40136) .
£.5/4.4 8.8 28°/26°(+1) 36/320%0.4) NON/NON
1.6/1.7.1.8 -17.8 25°/33°(+8)  £*/42(+34) NON/PARTIAL
Indian Creek(1983/5990} (headwaier WWH criteria  40136) .

NA 23%/32°(49) 16%/MG NON/PARTIAL
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Table I4.  Continued.
A.&_uin'r.ncnl )

RM (1982-1990) i Mlwh_ Bl ¥} - Staius
Fsh/Macro, - 1932/1990(difT.) 198 2/ 1990(di T} 1982/1990(4ifT.) 1982/19%0
Painter Creek (headwater EWH criteria 50#6) ) ) ) _
16.2/17.9-16.2 " NA < 31%128%(+1) " GeIMGe - NON/NON
15.5.15.2/15.8 NA L2727 ¢0) Ge/a0e NON/NON
15.0/14.6-15.0 NA -,'29' - G0 {NONIMNON
{wading EWH criteria § 4:50:46) = : .
16.1/10.8 . iS4 : u'l30'(+6) . .G*/%6 NON/NON

G*/420% NON/FULL

0.2.0.5/0.3-1.0 - 7 ./9.4 K 42°/50(+8)

R Nonsignificant departure from Mologica! criteria (< 4 B! and ICT units and < 0.5 MIwb umits).

. Significant depanture from biological criteria ( >4 IBI or IC] units; »0.5 Miwb units).

__  Underhined values are in the poor or very poor range.
**  Biologica! aniteria is not applied 1o mixing zone.
{} One or mor of the Lhree required indices are lacking dala

G = Good, MG = Muaoginally Good, F = Fair, P = Poor, VP Ve.-ryPoor

?\A Not q;phublc headwater site.
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Arca of Degradation Va}uc (ADV) statistics for the Stillwater River, Greenville Creek, Painter

Table I5. :
' Creek, and Swamp Creck during 1982 and 1990.
ADY Setisuics: Negative Statistics Posiuwe Sustics
Ansinment Siatus "

r Lower o Bio- Mean Mini. Percent Mibes < Mcan  axi- Percem Blikes >
RM RM Year Mceung Parusl Becung fndex  CriteriMiles N Velue mum Deviston ADV Criienis Valur  mum Posiive ADV  Creris
STILLWATER RIVER
Ecoregion Bincrueria, m 4% S8.% 27 31 28 1.9  @evE  27.4 ') 55 1.12. 1755 33.1
&0 31 B 82 359 164 fwd $.5 B%.% 27  T.% 5.4 12.% 2870 43.9 9.2 9.5 1.02 140 1%5.8

1a 46 55,1 15 3% 38 6.4 §75 25,4 FLIN 7.1 1.07 #95 30.8 -
-
Ecoregion Biocrirraa m" €9 61.8 18 39 36 34.2 1306 22.9 81 LT] 1.1% 2530 32s5.0
630 12 %0 241 378 00 i, 2.3 g1, 18 #.2 7.3 4,2 1380 36.7 2.4 18.& 1.0¢ 515 25.%
K3 46 61.5 13 - - - - - 47 B4 1.12 3182 5.9
GREENVILLE CREEK
Ecoreguwm Buccrser m* 48 20.7 13 36 ¥7  23.6  PREE 7.2 a5 L] 1.0 27 1.8
%e 01 & oo 1310 16.1 Iwb 8.6 28.7 13 7.6 5.5 16.8 1565 17.9 - 8.6 - -
Il ¢6 271.5 % 31 1B 25.3 716 16.} 41 52 1.12 596 12.1
Frowegun B0 rderia mi* 4p 28,8 1% 37 2% 16.1 16¢8 23,2 48 e1 1.07 177 5.¢
20 01 %W 12 276 03 leb 9.6 28.% 1% 8.2 £.2 5.0 890 21.3 $.3 ¥.6 1.03 128 7.®
¥l 46 27.5 & 41 40 3.8 3 2.2 LT 1 1.1% 2028 25.8
PAINTER CREEK
Ecorepuwm Biacruera =’ 80 160 7 27 24 80.7 017 161 - &2 - -
162 02 82 0.0 00 ¥o.F sb 0.8 0009
ict
PAINTER CREEK
Ecoreguom Buacrusria m* so 16,0 % 36 22 21.%  1D&® 10,4 &9 50 1.28 132 .7
62 02 % 42 1 Z4] 109 fwb 9.4 3.9 2 7.0 5.8 20,7 #3% 5.0 8.1 9.4 1.p2 15 1.3
Hay 46 0.5 1 - - - - - LT3 LY 1.33 154 1.1
SWANIP CREEK
Ecoregrn Bucrueria m® w0 2.9 3 25 25 31.0 396 ‘3.6 - 25 - -
4.5 16 B2 00 0.0 36 Inh D.% .0 3
1 1 2.7 3 1% 8 23.3 314 2.5 15 36 1.10 36 1.8
Ecoregunn Biacruera T ¢ 7.2 3 21 2% 25.3 §72 1.4 - a3 - -
BE 15 X 0.0 2.4 50 fub 8.3 2.9 2 1. £.8 8.8 128 3.6 - 7.% - -
It 36 7.3 3 M 30 4.0 8¢ 3.3 36 42 1.11 186 4.1

[

b A motuucs baved on bocal expectatons (£ § . wpmireath s ahies)

Al waisi s based on The eooregional vocniens
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APPENDIX B - MACROINVERTEBRATE DATA _ _
Table B-1. Organisms coliected from antificial substrate samplers and from natural substrates in
Suliwater River study arca, 1990.
Table B-2. Macroinvericbrate sampling station characteristics for the Stillwater River study area,
_ 1990. :
Table B-3. 1CT metric values by RM for the Stillwater River study area.

APPENDIX F - FISH DATA

Table F-1. Characteristics of electrofishing sampling methods most frequently used by the Ohid
EPA 10 sample fish communities.

Table F-2. Relative numbers of fish collected by RM in the Stillwater River study area.

Table F-3. Relative weights of fish collected by RM in the Stillwater River study area,

Table F-4. Evaluation of fish communities in the Stillwater River study area using the Index of
Biological Integrity.

Table F-5. The presence of external anomalies observed on fish in the Stillwater River study arca.

Tablc F-6. Fish species collected in the Stillwater River study area by the Ohio EPA during 1990
Ohio EPA Fish Evaluation Group Site Description Sheets.

Appendix Tables are avalible upon written request:

Ohio Environmental Protection Agency
Division of Water Quality Planning and Assessment
1800 WaterMark Drive, P.O. Box 1049
Columbus, Ohio 43266-0149
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