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Table 6-1. Fish community characteristics of sites that attain Exceptional
Warmwater Habitat (EWH) and Warmwater Habitat (WWH) in the Ohio
reference site database compared to sites that do not attain WWH
based on a set of impacted sites used to establish Tow-end scoring

criteria.
Maan Haan
Classification Iwh 1Bl Intol. %mni- %Tol. ERound HTep Darter Total
({no. samples) (10R) (IQR) Species vores Spec. Suckers Carn, Species Species

Wading Mathods:

Ewt (40) ! 10.0 23 & 12 15 I3 4.8 6 30
(9.7-10.3)  (50-58)

Wt (66)2 9.0 44 3 I8 27 7 4.4 5 24
(8.7-9.2)  (42-48)

lmpacted(45) 3.7 20 0 33 85 0.5 2.1 Q 9
(3.0-4.5) (l6-24)

Boat Hathods:
EWH (15) ! 9.9 52 4 16 10 37 10.4 3 27
(9.6-10.2) (50-54)
WwH (55)2 9.0 a4 2 2| iz 29 120 I Z1
(8.8-9.3)  (42-46)
Impacted(82) 3.5 18 0 &0 57 4 3.0 0 5

(1.9-4.8) (16-20)

I0R - Intferquartile Range.

i for purposes of illustration, EWH criteria: 1Bl >50 and IWb >9.5.
2 for purposes of illustration, WH criteria: IBI >40, <50 and Iwb 8.5, <9.5.
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Table 6-2. Summary ecological and drainage area characteristics of the
reference sites used to establish attainable ecological criteria
for Ohio's rivers and streams based on the IBl and modified lwb.

Ecoregion
Huren/Eria Intarior Erie/Ont. W. Allegheny E. Corn Stetewide
Lake Flains Plateau Lake Flains Plateau Belt Plains (all sites
(HELP) (1P (EOLP) (WAP) (ECBP) comb i ned)

I. FISH COMMUNITIES
I. WADING SITES (Sampler Types D, E, F)
Humber of Sites 7 1] 21 34 a| 13
MNo. of Samples e 23 57 79 102 297

Drainage Area (mi .2}

Maan 58.1 150.7 45.59 98 9.4 BS.8
{+5E) 7.2 16.5 3.2 7.4 7.1 4.2
Madian 57 -] a3 B9 73 65
Ranga 24-107 28-371 0-114 22-337 23-483 20-483
Quartile

lower (25%) o] 34 27 43 39 34
upper (751) B6 216 o4 | 34 19 (Y
Mumbar of Species

Hean 6.6 6.2 0.9 26.8 23.8 24.0
(+5E) .1 0.8 0.6 0.6 0.5 0.3
Madian 17 27 23 27 23 24
Range 9-25 18-35 I 1-28 |4-37 13-37 9-37
Quartile

lowar (25%) 14 24 20 24 20 20
uppar (75%) 9 27 24 3l 27 27
Modified Index of Well-Baing (Iwb)

Maan 7.2 9.1 8.5 9.1 9.0 B.B
(+5E) 0.19 0.19 0.0% a.ll 0.07 0.06
Median 7.4 9.0 8.4 9.3 9.0 8.9
Range 6.1-8.7 7.8-11.4 6.7-10.3 G.2-11.53 5.7-10.6 5.7-11.4
Quartile

lowar (25%) 6.6 B.4 B.O B.5 8.5 B.3
upper (75%) 7.6 9.7 B.B 9.7 9.5 9.4
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Table 6-2. (continued).

Eco ion
Huren/Eris Intarior Erie/Ont. W. Alleghany E. Carn Statewide
Lake Plains Plateau Lake Plains Flataau Belt Plains (all sites
(HELP) (P (EOLP) (WAF) {ECAP) comb i ned)
|. WADING SITES (Sampler Types D, E, F} - continued
Index of Biotic Integrity (IBI)
Haan 2B 43 42 48 a4 A4
(+SE) Il 1.6 0.7 0.8 0.6 0.5
Hadian 28 47 40 50 44 45
Range 21-36 32-56 30-50 2B-58 28-56 21-58
Quartile
lowar (25%) 26 36 38 a2 a0 38
upper (75%) 32 48 45 54 50 50
Qualitative Habitat Evaluation Index (QHEI)
Maan 56 75 73 T4 74 73
(+SE) 4.6 2.0 I. o 1.3 0.0
Median 5% 74 74 75 75 74
Range A41-T4 64-84 53-90 55-91 59-90 4]-91
Quartile
lowar (25%) 49 12 70 68 &5 6B
uppar (75%) &2 82 78 7B B0 78
2. BOAT SITES (Sampler Type A)
Humber of Sites 7 7 10 12 39 5
Mo. of Samples 20 20 20 28 103 191
Drain. Area {mi.z}l
Maan 1443 532 252 2213 707 241
(45E) 43| ga 33 401 74 o4
Hadian 371 359 289 1884 503 483
Range 202-5559 1161145 I 17-630 S0-6471 122-3197 0-647 1
Quartile
lower (2%%) 346 195 137 3|8z 272 240
uppar (75%) 2428 952 367 2577 655 1030
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Table 6-2. (continued).
Ecoregion
Huron/Erie Intarior Eria/Ont. W. Allagheny E. Corn Statewide
Lake Flains Flateau Lake Plains Platoau Balt Plains (all sites
(HELP) (1P (EOLP) (WAF) (ECBP) comb i ned)

2. BOAT SITES (Sampler Type A) - continued.

Mumber of Spacies

Maan 24.4 23.9 19.2 22.4 22.0 22.2
(+5E) 1.1 I.1 .0 0.4 0.3
Madian 5 23 1% 21 2 2¢
Rangea 1 7-34 15-38 11-27 15-37 B-31 B-38
Quartile

lowar (25T) 20 2i 15 19 19 19
upper (75%) 27 27 23 25 25 24

Modified Index of Well-Being (lwh}

Mean 9.2 0.2 8.9 2.0 9.0 9.0
(+SE) 0.2 0.1 0.1 0.1 0.1 0.05
Hadian g.4 a.1 g.9 9.0 9.0 9.0
Range 7.3-1):3 8.5-10.2 7.8-10.0 8.1-10.4 7.5-10.4 7.3-11.3
Quartile

lower (25%) B.6 8.8 B.3 B.4 8.7 B.6
upper (75%) 10.0 " 9.4 9.4 9.5 9.4 9.45

Index of Biotic Integrity (IBI1)

Maan 37 43 A0 42 46 44
{+5E) 1.6 1.1 1.1 1.2 0.6 0.5
Madi an 36 45 40 42 46 a4
Range 26-48 32-52 2B-52 28-54 26-56 2656
Quartile

lower (25%) 33 37 37 38 47 )
upper (75%) 43 a9 a3 48 52 50




Doc. 0049e/0073e Users Manual October 30, 1987

Procedure No. WOMA-SWS-6 Date Issued 11/02/87
Revision No. 1 " Effective_11/02/87
Table 6-2. (continued).
Ecoregion
Huren/Erio Interior Erie/Ont. W. Allegheny E. Corn Statewida
Lake Plains Plateau Lake Plains Plateau Balt Plains (all sites
(HELP) {IP (EOLP) {WAF) (ECEP) comb i ned)

2. BODAT SITES (Samplar Typa A) — continuad.

Qualitative Habitat Evaluation Indax (QHEID)

Maan 78 gl 75 75 76 76
(+5E) 3.7 |.2 2.7 2.9 1.0 0.9
Madian B0 82 75 7 76 7
Range 67-90 TA-B4 58-90 &60-88 60-88 56-90
Quartile

lowar (25%) &7 BO 71 65 73 72
upper (75%) ] a3 80 B5 79 9l

3. HEADWATERS SITES (Sampler Typas D, E, and F at sites <20 mi.?)

Mumbar of Sites z |0 23 16 19 70
Ko. of Semples - §:] 48 27 1R 13

Drain. Area (mi.Z}

Haan 4.6 a.l 10.5 T4 9.8 9.3
(+5E) 0.3 I.5 0.8 0.9 0.8 0.5
Madian 5 7 1] <] =] o
Range 4-5 2-18 |20 =15 1-19 =20
Quartile
lower (25%) 4 & 3 5 5
uppar (75%) ] |8 14 12 13 14
Humber of Species
Haan 8.4 16.5 6.0 13.6 I7.0 15.4
(+5E) 1.5 .1 a.7 |.4 0.8 0.5
Madian 6 16 16 |4 I8 6
Range 6-12 10-26 627 3-31 5-27 33
Quartile
lowar (25%) & 14 13 7 14 12
uppar (75%) 12 19 20 18 20 1%
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Table 6-2. (continued).
Ecoregion
Huron/Erie Interior Eria/Ont. W. Allegheny E. Corn Statewide
Lake Plains Plateau Lake Flains FPlataau Balt Plains (all sites
(HELF} (1P} (EOLP) (WAF) (ECBP) comb i ned)

3. HMEADWATERS SITES (Sampler Types D, E, and F at sites <20 mi.z} - continued,

Index of Biotic Integrity (IBI)

Haan 27 a6 43 47 45 44
(+5E) |.0 2.2 0.8 | .6 Il 0.7
Madian 26 44 42 48 45 45
Range 24-30 28-58 2B-56 3060 3450 24-60
Quartile

lowar (25%) 26 40 40 40 40 40
uppar (75%) 28 5d 48 54 50 50

Qualitative Habitat Evaluation lndex (QHEI)

Maan 6l 65 &7 &7 66 66
(+5E) 6.5 .1 .2 .3 1.5 0.7
Madian 6l 65 &5 &6 65 66
Range Sl &7 &0-70 54-77 H6-T76 SE-Te 5477
Quartile

lowar (25%) 54 6% 62 &4 &l 62
uppar (75%) 67 68 71 Fiv] 7z 71
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Table 6-3. Summary ecological and drainage area characteristics of the

reference sites used to establish attainable ecological criteria
for Dhio's rivers and streams based on the ICI.

Ecoregqion
Huron/Erie Intarior Erie/Ont. W. Allegheny E. Corn Statewide
Lake Plains Flateau Lake Plains FPlateau Belt Plains {all sites
(HELP) CIF) {EOLP) (WAP) (ECBP) comb i ned)

. HMACROINVERTEBRATES
|. Composite Sample of Five Artificial Substrates

Humber of Sites 31 19 45 48 B9 232

Drainaga Area {mi.2)

Haan a7l 2714 65 563 406 397
{+5E) 200 &9 I 176 B3 57
Madian 327 195 40 146 128 IE4
Range |5-5544 [4-1145 4-367 156082 6-3849 A-&087
Quartile

lowar (25%) &8 80 20 a7 55 A6
upper (75%) e 358 B& 292 453 321

Invertebrate Community Index (I1CI)

Maan 38 a1 40 42 42 41
(+SE) 1.5 2.1 e 1.0 0.9 0.5
Hodian 38 a7 42 44 44 A2
Range 18-50 22-56 18-54 ZA4-56 12-54 12-56
Quartile

lowar (25%) 34 ia 36 38 38 36
upper (75%) 44 48 48 a6 a8 1]
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Summary ecological characteristics of macroinvertebrate sites
collected from 1981-84 used to judge the performance of the
Invertebrate Community Index (ICI). Exceptional, qood, fair, and
poor classifications were based on best professional judgement
techniques used prior to development of the ICI.

Ecoregion
HELP 1P EOLP WAP ECBP Statewide
1. Good/Exceptional Sites (n=279)
Mean 37 45 a7 a7 40 a9
(+SE) 2.3 1.4 1.2 1.6 0.7 0.5
Hedian 38 46 a8 g1 47 40
Range 20-50 30-56 20-54 20-54 TB-54 18-56
Quartile
lower { 25%) a0 aB ao iz 36 34
upper(75%) 46 50 45 44 46 A6
2. Fair Sites (n=76)
Hean 8 13 11 16 17 17
{#SE) 2.4 5.0 0.9 1.1 0.6 0.6
Median 16 13 17 16 16 16
Range B-28 B-18 6-32 12-20 14-22 b-32
Quartile
Tower({25%) 15 B 14 14 16 14
upper{75%) 22 18 22 18 18 20
3. Poor Sites (n=76)
Mean 4 0 [ 4 1 5
{ +SE) 1.2 0.0 0.7 1.1 1:5 D.5
Median 4 ] 5 4 1 4
Range 0-8 0-0 0-186 0-12 0-14 0-16
Quartile
Tower({25%) 1] 1] 2 ] 5 ]
upper(75%) a 0 10 B 10 10
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Table &-5. Summary ecological and habitat characteristics for the Modified
Warmwater Habitat reference sites used to derive the Modified
Warmwater Habitat (MWH) biological criteria.

Channelized Mine Affected Impounded

HELP Other WAP Only HELP Other

1. WADING SITES (Sampler Types D, E, F)

Number of Sites 10 12 7 -
Number of Samples 24 25 17 = -

Index of Biotic Inteqrity (IB1)

HMean 24 az 30 - -
{+5SE) 0.7 1.3 1.4 - -
Range 18-30 24-48 22-40 - -
Quartile:
Tower 22 28 26 - =
upper 28 36 3z - -

Modified Index of Well-Being (Iwh)

Mean 6.6 6.7 6.5 - -
(+5E) 0.25 0.25 0.26 . 5
Range 4.8-8.7 4.0-B.6 4.7-8.2 - -

Quartile:
lower 5.6 6.2 5.9 - =
upper 143 7.6 1.2 = z
Number of Species

Mean 13.9 15.3 17.5 - =
{+5E) 0.9 1.0 1.1 = =
Range T-25 B-26 10-27 = &

Quartile:
lower 10.5 11.0 15.0 - -
upper 15.5 18.0 20.0 - =
Qualitative Habitat Evaluation Index {(QHEI)

Mean 53 49 67 - -
( +SE) 3.2 2.9 3.4 - w
Range 471-T74 36-67 47-73 - -

Quartile:
Tower 40 40 b8 - -
upper 45 55 72 = E
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Channelized Mine Affected Impounded
HELP Other WAP Only HELP Other
2. BOAT SITES (Sampler type &)
Number of Sites 1 b 6 7 16
No. of Samples 20 17 14 21 48
Index of Biotic Integrity (IBI)

Hean 26 24 21 ] a3
{+5E) e uid i T.3 R 0.8
Range 18-38 20-38 20-36 20-40 16-42

Quartile:
lower 21 26 24 24 an
upper 29 az a0 a0 36
Modified Index of Well-Being (Iwb)

Mean 6.1 6.5 6.1 7.2 7.4
{ +5E) 0.18 0.25 0.20 0.28 0.14
Range 4.6-7.7 4.9-8.9 4.9-7.7 4.6-9.3 4.6-9.1

Quartile:
lower 5.5 5.8 5.3 6.7 B.9
upper 6.6 7.1 6.6 8.0 B.O
Number of Species

Mean 13.3 13.2 10.9 14.5 13.3
(+SE) 0.6 1.0 0.77 0.9 0.4
Range 8-19 9-23 1-15 1-21 7-20

Quartile:
lower 11 11 9 11 11
upper 16 14 13 17 15
Qualitative Habitat Evaluation Index (QHEI)}

Mean 56 48 55 58 62
{+5E) 2.5 3.9 2.0 0.6 1.2
Range 47-66 36-62 4B6-63 56-60  56-71

Quartile:
Tower 50 41 51 56 58
upper B1 54 57 59 b4
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Table 6-5. continued.
Channelized Mine Affected Impounded
HELP Other WAP Only HELP Other

3. HEADWATERS SITES (Sampler Types D, E, and F at sites <20 mi.?)

Number of Sites 4 12 - .
No. of Samples 10 25 _d - _

Index of Biotic Integrity (IBI)

Mean 25 29 -d - -

{ +5E) 1.5 0.7 - - -

Range 18-32 24-36 - - =
Quartile:

lower 22 26 - - -

upper 28 az - - -

Number of Species

Mean 10.0 13.6 _a S -
( +SE) 0.7 0.9 = _ -
Range 7-14 5-22 = - -

Quartile:
lower 9 11 - - _
upper 12 16 - - -
Qualitative Habitat Evaluation Index (QHEI)

Mean 45 46 = 3 =
{#5E) 3 1.5 - = =
Range 40-53 38-56 - = -

Quartile:
lower A0 43 = = =
upper 50 48 - - e
a combined with wading sites due to small sample size.
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