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with 954 Kcmil ACSS wire (ISD 12/1/2011). Estimated cost is $2,159,500. 
(Network Upgrade# nl 575) 
Increase in Rating = 1792 MVA 

TOTAL 2,332,600 

Note: Reconductor assumes that FE begins work 7/2010 

Total cost for the APS and FE upgrades is $5,558,600 
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T35 
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80.85 
80.85 
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18.74 
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10.52 
10.52 
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7.2% 
7.2% 
7.2% 
7.0% 
7.0% 
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1.2% 
0.9% 
0.9% 
0.9% 
0.9% 
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2.8% 
0.9% 
0.9% 
1.2% 
0.5% 
1.4% 
0.7% 
0.5% 
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1.4% 
2.3% 
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$5,558,600 
K 

296.962 
402.775 
402.775 
402.775 
388.278 
388.278 
328.651 
92.133 
67.079 
51.531 
51.372 
52.418 
52.418 
103.361 
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93.333 
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52.418 
52.418 
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26.832 
79.306 
38.768 
25.845 
110.804 
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125.715 
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U2-72 
U3-26 
U3-29 
U3-30 
U4-01 

22.24 
80.85 
14.29 
12.80 
22.87 

2.0% 
7.2% 
1.3% 
1.1% 
2.0% 

110.804 
402.775 
71.202 
63.785 
113.943 

The U4-001 responsibiUty for these network upgrades is $113,943. 

Upgrad#2 
APS Upgrade: 
Reinforcement: Reconductor the AP portfon (approximately 2.94 miles) of the 
exiting Sammis-Wylie Ridge 345kV Une with twin bundle 795 Drake ACSS-AW 
HT conductor for emergency '>4 hour rating of 3760A and 4 hour rating of 3647A 
at 225C. Assume only minor steel reinforcement is required. At Wylie Ridge SS, 
replace the Sammis 345kV Une trap with a 4000A rated Une trap. (Network 
Upgrade #nl580). The estimated cost is $1,901,682. 

The estimated project duration for the line reconductor is 18 months after the 
receipt of an executed Interconnection Service Agreement and Construction 
Service Agreement. Inaease in rating = 2179 MVA 

FE Upgrade: 
Sammis Sub: Replace backup line relaying and metering on the 
345 kV Wylie Ridge Une (ISD 12/1/2010). The estimated cost is $68,200. 

Wylie Ridge Une: Replace GCX51 backup line relays with an SEL 421. Replace 
existing metering with digital multuneter. Replace 3000 A wave tr;^, (Network 
Upgraded nl576). Increase in rating = 2166 MVA. 

The total estimated cost for the APS and FE upgrades is $1,969,882. 

CJueue 

T126 
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T130 
T139 
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j T143 
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MW 
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2.96 
10.52 
20.75 
162.18 
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31.27 
10.52 
10.52 

Percentage 
of cost 

0.6% 
2.0% 
3.9% 

30.5% 
3.5% 
5.9% 
2.0% 
2.0% 

$ cost (K) 

$1,969,882 
K 

10.968 
38.990 
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600.965 
69.423 
115.858 
38.990 
38.990 
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• Ul-37 
Ul-49 
Ul-60 
Ul-87 
Ul-88 
U2-41 
U2-42 
U2-58 
U2-72 
U3-26 
U3-29 
U3-030 
U4-01 

13.42 
5.39 
15.92 
7.78 
5.19 

22.24 
15.92 
25.24 
22.24 
80.85 
14.29 
12.80 
22.87 

2.5% 
1.0% 
3.0% 
1.5% 
1.0% 
4.2% 
3.0% 
4.7% 
4.2% 
15.2% 
2.7% 
2.4% 
4.3% 

49.719 
19.958 
58.989 
28.837 
19.224 
82.419 
58.989 
93.509 
82.419 

299.593 
52.961 
47.445 
84.753 

The U4-001 responsfoility for these network upgrades is $84,753. 

MISO Impacts 
PJM will determine if there are any impacts on MISO feciUties in the Facilities study. 

Cost 
The U4-001 project is responsible for 100% of the direct connection cost of $1,374,000. 
The U4-001 project is also responsible for 2% of tlw cost of network upgrades #nl432, 
#nl574 and #nl575 ($113,943) for the Sammis-Wylie Ridge 345kV circuit and the U4-
001 project is also responsible for 4.3% of the cost of network upgrades #nl580 & 
#nl576 ($84,753) forthe Sammis-Wylie Ridge 345kV circuit. 

The total cost responsibility for the U4-001 project, assuming no prior queued projects 
withdraw, is $1,732,696. 
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Exhibit 1: Approximate interconnection location of tiie proposed facil it i^ 
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'Diagram not physically accurate Exhibit 2: Simplified diagram of proposed 138 kV interconnection 

• 

© PJM Into-connectirai 2010. All rights reserved 
10 



• Attachment #1 
U4-001 

2013 Peak Load Stability Faults 

Table 1: BREAKER CLEARING TIMES (CYCLES) 

Station 

138 kV 

Primary (3ph/s]g) 

5 

3-ph with unsuccessful 
Autoreclusure 

(total) 
20 

SLG Fault with 
Stack Breaker 

(total) 
18 

All cases stable 

la. Line tripping of Howard - Brookskle 138 kV without feult 
lb. 3ph @ Howard - Brookside 138 kV with unsucc^sful autorecbsure 
Ic. SLG @ Howard - Brookside 138 kV with stuck breaker (D), &ult cleared by opening 
Howard - N. Beilvilie and Howard - Chatfield - S. Tiffin - Airco - West End Fbstoria 
138 kV lines 

2a. Line tripping of Howard - N. Lexington - Ac^emia 13 8 kV without feult 
2b. 3ph @ Howard - N. Lexington - Academia 138 kV with unsuccessfiil autorecbsure 
2c. SLG @ Howard - Brookside 138 kV with stuck breaker (I), feult clear«l by opemng 
Howard - Bucyrus Center and Howard - Fostoria/Greelawn 138 kV Unes 

3a. Line tripping of Howard - N . BeUville 138 kV without feult 
3b. 3ph @ Howard - N. Beilvilie 138 kV with unsuccessfiil autoreclosure 
3c. SLG @ Howard - N. Beilvilie 138 kV with stuck breaker (H), feult cleared by 
opening Howard - Brookside and Howard - West End Fostoria 138 kV Unes [same as 
contingency Ic] 

4a. Line tripping of Howard - Chatfield - S. Tiffin - Airco - West End Fostoria 138 kV 
without feult 
4b. 3ph @ Howard - Chatfield - S. Tiffin - Airco - West End Fostoria 138 kV with 
unsuccessfiil autoreclosure 
4c. SLG @ Howard - Chatfield - S. Tiffin - Airco - West End Fostoria 138 kV with 
stuck breaker (B), feult clearol by opening Howard - Brookside and Howard - N. 
Beilvilie 138 kV lines [same as contingency Ic] 

5a. Line tripping of Howard - Fostoria/Greenlawn 138 kV without feult 
5b. 3ph @ Howard - Fostoria/Greenlawn 138 kV with unsuccessfiil autorectosure 
5c. SLG @ Howard - Fostoria/Greenlawn 138 kV with stuck breaker (A), feult cleared 
by opening Howard - Bucyrus Center and Howard - N. Lexington - Academia 138 kV 
lines [same as contingency 2c] 

6a. Line tripping of West End Fostoria - Lemoyne 138 kV without feult 

€) PJM Interconnection 2010. All rights reserved 
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6b. 3ph @ West End Fostoria- Lemoyne 138 kV with unsuccessfiil autorectosure 
6cl. SLG @ West End Fostoria - Lemoyne 138 kV with stuck breaker (D), feult cleared 
by disconnecting West End Fostoria 138 kV bus 

7a. Line tripping of West End Fostoria- Fostoria Central 138 kV without feult 
7b. 3ph @ West End Fosioria - Fostoria Central 138 kV with unsuccessfiil autoreclosure 
7c. SLG @ West End Fostoria - Fostoria Central 138 kV with stuck breaker (A), feult 
cleared by disconnecting West End Fostoria 138 kV bus [same as contingency 6c] 

8a. Line tripping of Fostoria Central - New Liberty/Findlay Center 138 kV without feult 
8b. 3ph @ Fostoria Central - New Liberty/Findlay Center 138 kV with unsuccessfiil 
autoreclosure 
8cl. SLG @ Fostoria Central - New Liberty/Findlay Center 138 kV with stuck breako* 
(K2), feult cleared by opening Fostoria Central 138/345 kV transforms 
8c2. SLG @ Fostoria Central - New Liberty/Findlay Center 138 kV with stuck breaker 
(52), feult cleared by opening Fostoria Central- Greenlawn/Howard 138 kV Unes 

9a. Line txippiag of Fostoria Central - N. Findlay without feidt 
9b. 3ph @ Fostoria Central - N, Findlay 138 kV with unsuccessfiil autorwtosure 
9cl. SLG @ Fostoria Central - N. Findlay 138 kV with stuck breaker (Kl), feult cleared 
by opening Fostoria Central - Buddey Rd 138 kV line 
9c2. SLG @ Fostoria Central - N. Findlay 138 kV with stuck breaker (Jl), feult cleared 
by opening Fostoria Central - W^t End Fostoria 13 8 kV Une 

10a. Tnpping of Fostoria Central 138/345 kV transformer without feult 
lOcl. SLG @ Fostoria Central 138/345 kV transformer with stuck breaker (K2), feult 
cleared by opening Fostoria Central - Findlay/New Liberty 138 kV line [same as 
contingency 8cl] 
10c2. SLG @ Fostoria Central 138/345 kV transformer with stuck breaker (K), feult 
cleared by opening Fostoria Central - Buckley Rd 13 8 kV Une 

1 la. Line tripping of Brookside - Cloverdale 138 kV without feult 
1 lb. 3ph @ Brookside - Cloverdale 138 kV with uiKUCcessfiil autoreclosure 
1 Ic. SLG @ Brookside - Ctoverdale 138 kV with stuck breaker (30), feult cleared by 
opening Brookside - Longview, Brookside - Howard, and Brookside - Beaver 138 kV 
lin^ 

12a. Line tripping of Brookside - Burgo-138 kV without feult 
12b. 3ph @ Brookside - Burger 138 kV with unsuccessfiil autoreclosure 
12c. SLG @ Brookside - Burger 138 kV with stuck breaker (3), feult cleared by opening 
Brookside - Wellington, Brookside - Madison - Longview, and Brookside - Leaside 138 
kV lines 

13a. Line tripping of Brookside - Longview 138 kV without feult 
13b. 3ph @ Brookside - Longview 138 kV with unsuccessfiil autoreclosure 
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13c. SLG @ Brookside - Longview with stuck breako" (28), feult cleared by opening 
Brookside - Cloverdale, Brookside - Howard, and Brookside - Beaver 138 kV Unes 
[same as contingency 11 cl ] 

14a. Line tripping of Brookside - Milliron - Leaside 138 kV without feult 
14b. 3ph @ Brookside - MUliron - Leaside 138 kV with unsuccessfiil autorectosure 
14c. SLG @ Brookside - Milliron - Leaside 138 kV with stuck breaker (36), feijlt cleared 
by opening Brookside - Burger, Brookside - Wellington, and Brookskle- Madison -
Longview 138 kV Unes [same as contingency 12cl] 

15a, Line tripping of Brookside - Troy - Brighton - Beaver 138 kV without feult 
15b. 3ph @ Brookside - Troy - Brighton - Beava: 138 kV with unsuccessfiil 
autoreclosure 
15c. SLG @ Brookside - Troy - Brighton - Beaver 138 kV with stuck breaker (59), feult 
cleared by opening Brookskle - Ctoverdale, Brool^ide - Howard, BrooksMe - Longview 
13 8 kV liies [same as contingency 11 cl ] 

16a. Line tripping of Academia - W, Mt. Vemon 138 kV without feult 
16b. 3ph @ Academia - W. Mt. Vemon 138 kV with unsuccessfiil autoreclosure 
16c. SLG @ Academia - W. Mt. Vemon 138 kV with stuck breaker (R), feuft cleared by 
disconnecting Academia 13 8 kV bus 

17a. Line tripping of Academia - Ohto Central 13 8 kV without feult 
17b. 3ph @ Academia - Ohio Central 138 kV with unsuccessfiil autora;losure 
17cl. SLG @ Academia - Ohio Central 138 kV with stuck breaker (R), feult cleared by 
disconnecting Academia 138 kV bus [same as contingency 16cl ] 
17c2. SLG @ Academia - Ohio Central 138 kV with stuck breaker (S), feult cleared by 
disconnecting Academia 138 kV bus [same as contingency 16cl] 

€> PJM Interconnection 2010. All rights reserved 
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Attachment #2 

U4-001Unit Capability Data 

GSU MW Losses 

Gross MWOn^iHt 

Unit Auxiliwy Load M W 

I Station Service Load MW 

Net MW Capacity 

Net MW Capacity = (Gross MW Output - GSU MW Losses* - Unit Auxiliary 
Load MW - Station Service Load MW) 

C^eue Letter/Position/Unit ID: U4-001 

Primary Fuel Type: ^Vestas 100 1.8 MW (Wind) 

Maximum Summer (92" F ambient air temp.) Net MW Output**: 202 

Maximum Summer (92° F ambient air temp.) Gross MW Output: 202 

Minimum Summer (92° F ambient air temp.) Gross MW Output: 0 

Maximum Winter (30° F ambirait air temp.) Gross MW Output: 202 

Minimum Winter (30° F ambient air temp.) Gross MW Output: 0 

Gross Reactive Power Capability at Maximum Gross MW Output - Please include 
Reactive Capability CXirve (Leading and Lagging):__ +/- 0 MVM-

Individxial Unit Auxiliary Load at Maximum Summer MW Output (MW/MVAR): _ N/A 

Individual Unit Auxiliary Load at Minimum Summer MW Output (MW/MVAR): _ N/A 

Individual Unit Auxiliary Load at Maximum Winter MW Output (MW/MVAR): N/A 

Individual Unit Auxiliary Load at Minimum Winter MW Output (MW/MVAR): N/A 

Station Service Load: N/A 

* GSU losses are expected to be minimal. 
** Your project's declared MW, as first submitted in Attachment N, and later confirmed 
or modified by the Impact Study Agreement, should be based on either the 92° F Ambient 
Air Temperature rating of the unit(s) or, if less, the declared Capacity rating of your 
project. 

0 PJM Interconnection 2010. All ri^its resoved 
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U4-001 Unit Generator Dynamics Data 

Queue Letter/Position/Unit ID: U4-001 

MVA Base (upon which all reactances, resistance and inertia are calculated): 1.8x112 

Nominal Power Factor: N/A 

Terminal Voltage (kV): 0.69 

Unsaturated Reactances (on MVA Base) 

Direct Axis Synchronous Reactance, X^o: N/A 

Direct Axis Transient Reactance, X'd(i): N/A 

Direct Axis Sub-transient Reactance, X"d(i): . N/A 

Quadrature Axis Synchronous Reactance, Xq(i): ;_______ N/A 

Quadrature Axis Transient Reactance, X'q(i): N/A 

Quadrature Axis Sub-transient Reactance, X"q(i): N/A 

Stator Leakage Reactance, XI: . N/A 

Negative Sequence Reactance, X2(i): N/A 

Zero Sequence Reactance, XO: N/A 

Saturated Sub-transient Reactance, X"d(v) (on MVA Base): N/A 

Armature Resistance, Ra (on MVA Base): N/A 

Time Constants (seconds) 

Direct Axis Transient Open Circuit, T'do: N/A 

Direct Axis Sub-transient Open Circuit, T"do: N/A 

Quadrature Axis Transient Open Circuit, T'qo: ; N/A 

Quadrature Axis Sub-transient Opai Circuit, T"qo: N/A 

Inertia, H (kW-sec/kVA, on KVA Base): N/A 

Speed Damping, D: N/A 

Saturation Values at Per-Unit Voltage [S(L0), S(1.2)]: N/A 

Units utilize a Generator model 

O PJM Interconnection 2010. All rights reserved 
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U4-001Unit GSU Data 

QuQMQ Letter/Position/Unit ID: U4-001(l 12 GSU) 

Graierator Step-up Transformer MVA Base: 2.1x112 

Generator Stq)-up Transformer Impedance (R+jX, or %, on transformer MVA Base): 7.8% 

Goierator Step-up Transformer Reactance-to-Resistance Ration (X/R): 10 

Goierator Step-up Transformer Rating (MVA): 2.1x112 

Generator Step-up Transforms Low-side Voltage (kV): 0.69 

Generator Step-up Transformer High-side Voltage (kV): 34.5 

Generator Step-up Transformer Off-nominal Turns Ratio: 1.0 

Generator Step-up Transformer Number of Taps and Step Size: 5,2.5% 

U4-001 Main Transformer Data 

Queue Letter/Position/Unit ID: U4-001(2 Main Transformers) 

Generator Step-up Transformer MVA Base: 100 

Generator Step-up Transformer Impedance (R+jX, or %, on transformer MVA Base): 9% 

Generator Step-up Transformer Reactance-to-Resistance Ration (X/R): N/A 

Generator Step-up Transformer Rating (MVA): 80/100/120 

Generator Step-up Transformer H-side Voltage (kV): 138 

Generator Step-up Trmisformer X-side Voltage (kV): 34.5 

Generator Step-up Transformer Off-nominal Turns Ratio: 1.0 

Generator Step-up Transformer Number of Taps and Step Size: 9,1.25% 

C' PJM Interconnection 2010. All rights reserved 
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Attachment #3 

All the control systems were updated according to the devetoper's specification; these 
updates are shown in Dynamic Data Format. 

As specified by the developer, the Vestas V90 turbine user model was used. 

/ Vestas V90 

930884 TJSRMDL' '1' VWCORE' 1 1 2 20 3 23 1 0 
1800,0000 692.8203 899.6269 700.0000 2.6200 0.7620 0.0188 
6.0050 8.3264 6.0050 8.3264 100.0000 0.40001.2000 
0.1000 0.0000 0.0000 0.0000 0.0000 0.0000 / 

0 TJSRMDL'0 VWVARS'8 0 2 0 0 18 930884 T / 
0 -USRMDL' 0 VWLVRT' 8 0 3 21 0 10 930884 T 1 
0.85 0.001 0.2 12.5 50.0000 0.0000 0.0000 
0.5 0.0000 2.6200 0.8079 1.2 0.5 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 / 

0 TJSRMDL' 0 VWPWRC 8 0 3 21 2 5 930884 '1' 0 
1.0000 0.0000 0.0000 1.000 1.000 1.000 1.0000 
1.00001.00001.00000.0000 0 00.1000 
0.1000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 / 

0 TJSRMDL' 0 VWMECH' 8 0 2 7 3 0 930884 '1' 
1800.0000 351.8584 5684.1051 427.0000 65,0000 6358.0000 36.2900 / 

0 USRMDL' 0 VWMEAS' 8 0 2 3 3 0 930884 T 
0.1000 0.1000 0.2000/ 

0 "USRMDL' 0 VWVPRT' 0 2 7 20 0 11 930884 '1' 1 1 0 0 0 
0.7500 0.0001 0.8500 0.4000 0.9000 60.0000 1.1000 
60.0000 1.1350 0.2000 1.2000 0.0800 0.0000 0.2000 
0.7000 2.6500 0.8000 11.0000 0.9000 60.0000 / 

0 'USRMDL' 0 VWFPRT' 0 2 3 4 01 930884 '1' 0 
56.4000 0.200061.20000.2000/ 

/ Vestas V90 

930886 'USRMDL' '1' VWCORE' 1 1 2 20 3 23 1 0 
1800.0000 692.8203 899.6269 700.0000 2.6200 0.7620 0.0188 
6.0050 8.3264 6.0050 8.3264100.0000 0.40001.2000 
0.1000 0.0000 0.0000 0.0000 0.0000 0.0000 / 
0 "USRMDL'0-VWVARS'8 0 2 0 0 18 930886'1' / 
0 -USRMDL' 0 "VWLVRT' 8 0 3 21010 930886 '1' 1 
0.85 0.001 0.2 12.5 50.0000 0.0000 0.0000 
0.5 0.0000 2.6200 0.8079 1.2 0.5 0.0000 
0,00000.0000 0.0000 0.0000 0.0000 0.00000.0000/ 

0 'USRMDL' 0 -VWrWRC 8 0 3 212 5 930886 '1' 0 
1.0000 0.0000 0.0000 1.000 1.000 1.000 1.0000 

© PJM IntCTConnection 2010. All rights reserved 
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1.0000 1.0000 1.0000 0.0000 0 0 0.1000 
0.1000 0.0000 0.0000 0,0000 0.0000 0.0000 0.0000 / 
0 "USRMDL- 0 VWMECH" 8 0 2 73 0 930886 "1" 

1800.0000 351.8584 5684.1051 427.0000 65.0000 6358.0000 36.2900 / 
0 "USRMDL" 0 "VWMEAS" 8 0 2 3 3 0 930886 "1" 
0.1000 0.10000.2000/ 

0 "USRMDL" 0 "VWVPRT" 0 2 7 20 0 11 930886 "1" 110 0 0 
0.7500 0.0001 0.8500 0.4000 0.9000 60.00001.1000 
60.00001.1350 0.2000 1.2000 0.0800 0.0000 0.2000 
0.7000 2.6500 0.8000 11.0000 0.9000 60.0000 / 
0 "USRMDL" 0 "VWFPRT" 02 3 4 01 930886 "1" 0 
56.4000 0.2000 61.2000 0.2000 / 

C) PJM Interconnection 2010. All rights reserved 
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Attachment #4 

Howard 138 kV Bus U4-001 138 kV 

2 miles 

NAW 

y\/w 

V ŝN 

\m/ 

0 
101 MW 101 MW 

U4-001 Project 
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FACILITIES STUDY AGREEMENT 

RECITALS 

1. This FaciUties Study Agreemoit ("Agreemoit"), dated as of February 18, 2010, is aitored 
into by and between Black Fork Wind, L.L.C. ("New Service Customer") and PJM 
Interconnectton, L.L.C. ("Transmission Provider""), pursuant to Part VI of tte PJM 
Interconnection, L.L.C. Open Access Transmisston Tariff ("PJM Tariff"). 

2. Pursuant to Section 36.2 or Sectton 205 of the PJM Tariff Transmisston Provkiar has 
completed a Genai^ton or Transmisston Inta'ootinectton Feasibility Study or an Initial 
Study (as appUcable) and a System In:q>act Study and has provided the results of those 
studies to New Service Customer. 

3. Transmission Provider has informed New Service Customer that the estim^ed date for 
conq)letion of a Facilities Study pursuant to Sectton 206 of the PJM Tariff is August 15, 
2010 and that New Service Customer's estimated cost responsibility for such Facilities 
Study, subject to revision as provided in this Agreement, is $ 100,000. 

4. New Service Customer desires that Transmission Provider commence a Facilities Study 
for the New Service Request with Queue Positton U4-001 Howard 138kV. 

PREVIOUS SUBMISSIONS 

5. Except as otherwise specificaUy set forth in an attachment to this Agreement, New 
Service Customer represents and warrants that the information provWed in section 3 of 
the Feasibility Study Agreement, dated November 3, 2008, by and betwerai New Service 
Customer aiui Transmission ProvKler, and to the extrait supplemented as set forth in 
section 4 of the System Impact Study Agreement, dated April 24, 2009, by ami between 
New Service Customer and Transmission Provider, is accurate ami complete as of the 
date of execution of this FaciUties Study Agreement. 

MILESTONES 

6. Pursuant to Section 206.1 of the PJM Tariff the parties agree that New Service Customer 
must meet the foUowing milestone dates relating to the development of its generation or 
merchant transmission project(s) or New Service Request, as appUcable, in order to retain 
the assigned Queue Position of its New Service Request(s) (as established pursuant to 
Section 201 of the PJM TarifSF) while Transmission Provkler is corr^l^ii^ the Facilities 
Study: 

6.1 On or before April 1, 2010, New Service Customer must provide evidence of an 
ownership interest in, or right to acquire or control the location which shall be on the 
high voltage side of the Customer Facility generator step-vq) transformer(s), or in the 
case of a Customer Facility with a single step-up transformer for multiple generators, the 



high voltage side of the facility step-up transformer. The evidence of site control shall be 
a deed, option agreement, lease, or other similar document acceptable to the 
Transmission Provider. 

6.2 To the extent any new or additional property is required to accommodate 
required Attachment Facilities, on or before April 1, 2010, New Service Customer must 
provide evidence of an ownership interest in, or right to acquire or control the location 
which shall be the location of the network substation which shall be built and 
subsequently transferred to the Interconnected Trarantission Ovmer. The evidence of site 
control shall be a deed, option agreement, lease, or other similar document acceptable to 
the Transmission Provider. 

Should New Service Customear &il to adiieve any of the foregoing milestones, its New 
Service Request(s) slall be deemed to be withdrawn and terminated and it wiU have to 
r^ubmit its New Service Request(s) for rrassignment of a Queue Positton and re-initiation 
of the New Service Request study process. 

PURPOSE AND SCOPE OF THE FACILITIES STUDY 

7. Transmission Provider, in consultation with the affected Transmisston Owner(s), shall 
commence a Facilities Study pursuant to Section 206 of the PJM Tariff to evaluate the 
Attachment Facilities, Local Upgrades and/or Network Upgrades necessary to 
accommodate New Service Customear's New Service Request assigned Queue Positton 
U4-001 Howard 138kV. 

A. Scope of Facilities Study: The purpose of the Facilities Study is to provide, 
commensurate with any rautuaUy agreed parametCTS regarding the scope aai d ^ e e 
of specificity described in Schedule A attached to this agreement, conceptual 
engineering and, as appropriate, detailed design, phis cost estimates and project 
schedule to implement the conclusions of the System Intact Study regarding the 
Attachment FaciUties, Local Upgrades and Network Upgrades necessary to 
accommodate the New Service Customer's New Service Request(s). Cost estimates 
shaU be determined in a manner consistent with Section 217 of the PJM Tariff. The 
nature and scope of the materials that Transmission Provider shaU deliver to the New 
Service Customer upon conqjletion of the FaciUties Study shaU be described in the 
PJM Manuals. 

B. Facilities Study Cost and Time Estimate: Transmission Provider"s estimates of the 
date for completion of the Facilities Study and of New Service Customer's cost 
responsibility for the Facilities Study are stated in section 3 of this Agreement. In the 
event that Transmission Provider determines that it will be unable to conqjlete the 
Facilities Study by the estimated completion date stated in sectton 3 of this 
Agreement, it shall notify New Service Customer and will explain the reasons for the 
delay. New Service Customer agrees that its estimated cost responsibiUty stated in 
section 3 is subject to revision as provided in sections 14, 15 and 16 of this 
Agreement. 



8. The Faciliti^i Study necessarily wiU employ various assumpttons regarding New Service 
Customer's New Service Request(s), other pending New Service Requests, and PJM's 
Regional Transmission Expanston Plan at the time of the study. IN NO EVENT SHALL 
THIS AGREEMENT OR THE FACILITIES STUDY IN ANY WAY BE DEEMED TO 
OBLIGATE TRANSMISSION PROVIDER OR THE TRANSMISSION OWNERS TO 
CONSTRUCT ANY FAQLITIES OR UPGRADES OR TO PROVIDE ANY 
TRANSMISSION OR INTERCONNECTION SERVICE TO OR ON BEHALF OF 
NEW SERVICE CUSTOMER EITHER AT THIS POINT IN TIME OR IN THE 
FUTURE. 

CONFIDENTIALITY 

9. New Service Customer agrees to provide all infonnation requested by Transmission 
Provider necessary to complete the Facilities Study. Subjec* to section 10 of this 
Agreement and to the extent required by Sectton 222 of the PJM Tariff informatton 
provided pursuant to this section 9 shall be and remain confidential. 

10. Until completion of the FaciUties Study, Transmission Provkler shall keep confidential all 
information provided to it by the New Sorvice Customs. Upon completton of the 
Facilities Study, Transmisston Provider shaU provide a a)py of the study to New Service 
Customer, and to all other New Service Customers whose New Service Requ^ts were 
evaluated in the Facilities Study, atong with (to the extent consistent with Transmisston 
Provider's confidentiality obUgattons in Section 18.17 of the Operating Agreement) aU 
related work p^ers. Transmission Provider also shall post on its OASIS the existence of 
the Facilities Study. New Service Customer acknowledges and ronsents to such other, 
additional disclosures of information as may be required under the PJM Tariff or the 
FERC's rules and regulations. 

11. New Service Customer acknowledges that, consistent with Part VI of the PJM Tariff the 
affected Transmission Owner(s) will participate in the Facilities Study process and that 
Transmission Provider may disseminate information to the aff&Aed Transmission 
Owner(s) and may consult with them regarding part or aU of the Facilities Study. 

COST RESPONSIBILITY 

12. A. New Service Customer shall reimburse Transmission Provider for a^ or for an 
allocated portion o^ the actual cost of the Facilities Study in accordance with its cost 
responsibiUty as determined under Sectton 206 of the PJM Tariff. 

B. Prior to initiating the Faciliti^ Study, Transmission Provider shaU bill New Service 
Customer for New Service Customer's share of the cost of work on the study that is 
scheduled to be completed during the first three months after wo± comm^ces. 
Thereafter, on or before the 5th business day of every third month. Transmission 
Provider shaU biU New Service Customer for New Service Customer's share of the 
cost of work expected to be corrpleted on the Faciliti^ Study during the ensuing 
three months. New Service Customer shall pay each bill within twenty (20) days 
after receipt thereof In the event New Service Customer fails, other than as provided 
below regarding billing disputes, to make timely payment of any invoice for work on 



the Facilities Study, its New Service Request shall be deemed to be tenmnated and 
withdrawn as of the date when payment was due. Notwithstanding the foregoing, in 
the event that the total estimated cost of the Facilities Study does not exceed the 
amount of the deposit required undea: Section 206 of the PJM Tarifl̂  Transmission 
Provider shall apply the deposit in payment of the invoices for the cost of the 
FaciUties Study. Upon writtai request by the New Service Customer pursuant to 
Soijtion 206.4.1.1 of the PJM Tariff Transmission Provider may provide a quarterly 
cost reconciliatton. Subject to the foUowing sentence regarding the final cost 
reconciliation upon coinpletion of the Facility Study, such a quarterly cost 
reconciliation wiU have a one-quarter lag, e.g.> reconciliation of costs for the first 
calendar quarter of work will be provided at the start of the third calendar quarter of 
work. Within 120 days after Transmission Provider completes the Facilities Study, 
Transmisston Provider shall provide a final invoice presenting an accounting o:̂  and 
the approprate party shall make any payment to the other that is necessary to resolve, 
any difference between (a) New Service Customer's cost r^ponsibility under this 
Agreement and the PJM Tariff for the actual cost of the FaciUties Study and (b) New 
Service Customer's aggregate payments hereunder, including its deposits. 

C. In the eveait of a billing dispute. Transmission Provider shaU continue to perform its 
obUgattons under this Agreement so long as (1) New Service Customer continues to 
make all payments not in dispute, and (2) New Service Customer's aggregate deposits 
held by Transmission Provider under this Agreement while the dispute is pending 
exceed the amoimt in dispute, or (3) New Service Customer pajra to Transmission 
Provider or into an independent escrow account the portion of the invoice in dispute, 
pending resolution of such dispute. If New Service Customer feils to meet any of 
these requirements, then its New Service Request shall be deemed to be terminated 
and withdrawn as of the date when payment was due. 

13. Concurrent with execution of this Agreement, New Service Customer will pay 
Transmission Provider a cash deposit, as provided by Sectton 206 of tiie PJM Tariff, 
equal to the greater of $100,000.00 or New Service Customw's estimated cost 
resixmsibility for the first three ixonths of work on the Facilities Study. New Service 
Customer's quarterly estimated cost responsibility shall equal its estimated cost 
responsibiUty for the work on the Facilities Study that is scheduled to be conq>leted 
during each three-month period after such work commences. If New Service Customer 
fails timely to provide the deposit required by this sectton, its New Service Request shall 
be deemed terminated and withdrawn and this Agreement shall be null and void. New 
Service Customer acknowledges that it may become obUgated to pay one or more 
additional deposits pursuant to sections 14 and 15 below. Excqjt as otherwise providai 
in sectton 12.B above. Transmission Provider shall continue to hold the amounts on 
deposit under this agreement until settlement of the final invoice. 

14. If the Facilities Study, as describe! in section 7,A of this Agr^raent, is to include 
evaluation of more than one New Service Request and one or more of tlwse requests is 
terminated and withdrawn, subject to the terms of section 15 of this Agr^ment, 
Transmission Provider will redetermine and reallocate the costs of the Facilities Study 
anKjng the remaining participating New Service Customers in accord with Section 206 of 
the PJM Tariff In that event, and subject to the terms of section 15, within 30 days after 
the date for execution and retirai of Facilities Study Agreements as determined under 



Section 206 of the PJM Tariff, Transmission Provider will provide the I New Service 
Customer with a written statement of the New Service Customer's revised responsibility 
for the estimated cost of the Facilities Study, detomined in accordance with Section 206 
of the PJM Tariff. In the event that New Sorice Customer's revised cost r^ponsibility 
exceeds the sum of its prevtous deposits for the FaciUties Study, it shaU deUver to 
Transmission Provider, within 10 days after New Service Customer's receipt of its 
revised cost r^onsibility, an additional cash deposit equal to the amount of the excess. 
If New Service Customer M s timely to provide an additional deposit that is required 
under this section, its New Service Request shall be deemed terminated and witMrawn as 
of the date by which its additional deposit was due. In the event that New Service 
Customer's revised cost responsibility under the notice described in thJB section is less 
than the sum of its previous deposits for the FaciUties Study, Transmisston ProvMer shall 
retum to New Service Customer, with its notice of the revised cost responsibility, the 
amount of the difference, 

15. A. This section shaU apply prior to ojmmencement of the Facilitira Study (1) if the 
Facilities Study is to include multiple New Service Requests; afld (2) iî  in 
Transmission Provider's reasonable judgment, the terminatton and withdrawal of one 
or more of those New Service Requests significantly changes the gixmp of New 
Service Requests to be included in the Facilities Study fiom the group that was 
included in the System Impact Study. For the purposes of this sectton, a change to 
the group of New Service Requests to be included in the Facilities Study shall be 
significant i:̂  in Transmisston Provider's reasonable engineering judgment, the 
change is Ukely to cause the system constraints relating to, and/or the facilities and 
upgrades necessary to accommodate, the group of New Service Requests remaining 
to be included in the FaciUties Study to differ materially fi*om the system constraints 
relating to, and/or fi:om the &cilities and upgrades necessary to accommodate, the 
group of New Service Requ^ts that the System Impact Study evahiatoi. 

B. In the event of a significant change to the group of New Service Requests that the 
System Impact Study evaluated, within 15 days after the date for executton and return 
of Facilities Study Agreements as determinol under S«;tion 206 of the PJM Tariff, 
Transmission Provider shaU provide New Service Customer with an eiiqplanatton of 
the nature and extoit of the change in the affected group of New Service Requests 
and of the extent to which Transmission Provider has determined that it must re
assess the rraults of the System Impact Study. Within 30 daj^ after it provides the 
e}q}lanation described in the preceding sentence, Transmisston Provider shall provide 
New Service Customer with a revised estimate of the time needed, and of the likely 
cost, to complete the Facilities Study, and, if the study continues to include evaluatton 
of more than one New Service Customer's New Service Request(s), New Savice 
Customer's allocated share of the estimated cost of the revised Facilities Study, 
determined in accord with Section 206 of the PJM Tariff 

C. In the event that New Service Customer's revised cost responsibility exceeds the sum 
of its previous deposits for the Facilities Study, it shaU deliver to Transmisston 
Provider, within 10 days after New Service Customer's receipt of its revised cost 
respons&ility, an additional cash deposit equal to the amount of the excess. If New 



Service Customer &ils timely to provide an addittonal deposit that is required under 
this section, its New Service Request shall be deemed terminated and withdrawn as of 
the date by which its additional deposit was due. In the event that New Service 
Customer's revised cost responsibiUty under the notice described in this sectton is 
less than the sum of its previous deposits for the FaciUties Study, Transmission 
Provider shall retum to New Service Customer, with its notice of the revised cost 
responsibUity, the amount of the difference. 

16. A. If the FaciUties Study includes New Service Customer's New Service Request(s) 
only. New Service Customer may terminate its participation in the study at any time 
by providing written notice of termination to Transmission Provider. New Service 
Customer's notice of tamination (1) shall be effective as of the end of the business 
day following the day that Transmission Provider receives such notice and (2) 
concurraitly shall have the effect of terminating and withdrawing New Service 
Customer's New Service Request(s). New Service Customer wiU be responsible for 
aU costs of the Facilities Study that Transmission Provider incurred prtor to the 
effective date of the notice of terminatioa Within thirty (30) days after the effective 
date of New Service Customer's notice of terminatton. Transmission Provider wiU 
deUver to New Savice Customer a statement of New Service Customer's 
responsibility for the costs of the Facilities Study incurred up to the date of 
terminatton. In the event that New Service Customer's cost responsibility as of the 
date of termination exceeds the sum of its deposits then held by Transmission 
Provider for the FaciUtî i Study, Transmission ProvMer-s statement will include an 
invoice in the anwunt of such excess. New Service Customer wiU pay that invoice 
within ten (10) daj^ after it receives it. In the event that New Service Customer does 
not pay the invoice within ten (10) days after receipt. New Service Customer shall 
owe the invoice amount plus interest at the appUcable rate prescribed in 18 C.F.R. § 
35.19a (a)(2)(ui), accrued from the day after the date payment was due until the date 
of payment. In the event that New Service Customer's cost responsibility as of the 
date of termination was less than the sum of its deposits for the FaciUties Study, 
Transmission Provider's statement wiU include a payment to New Service Customer 
in the amount of the difference. 

B. If the Facilities Study includes any New Service Request(s) other than that (those) of 
New Service Customer, termination and withdrawal of New Service Customer's New 
Service Request(s) at any time after Transmission Provider has commenced the 
Facilities Study wiU not alter New Service Customer's responsibility for the costs of 
the Facilities Study under this Agreement and the PJM Tariff 

DISCLAIMER OF WARRANTY, LIMITATION OF LIABILITY 

17. In analyzing and preparing the Facilities Study, Transmission Provider, the Transmission 
Owners, and any other subcontractors enqjloyed by Transmission Provider shall have to 
rely on information provided by New Service Customer and possibly by third parties and 
may not have control over the accuracy of such information. Accordingly, NEITHER 
THE TRANSMISSION PROVIDER, THE TRANSMISSION OWNERS, NOR ANY 
OTHER SUBCONTRACTORS EMPLOYED BY TRANSMISSION PROVIDER 
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MAKES ANY WARRANTIES, EXPRESS OR IMPLIED, WHETHER ARISING BY 
OPERATION OF LAW, COURSE OF PERFORMANCE OR DEALING, CUSTOM, 
USAGE IN THE TRADE OR PROFESSION, OR OTHERWISE, INCLUDING 
WITHOUT LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY AND 
nTNESS FOR A PARTICULAR PURPOSE, WITH REGARD TO THE ACCURACY, 
CONTENT, OR CONCLUSIONS OF THE FACILITIES STUDY. New Sa^ice 
Customer acknowledges that it has not relied on any representations or warranties not 
specifically set forth herein and that no such representations or warranties have formed 
the basis of its bargain hereunder. 

18. In no event will Transmission Provider, the Transmission Owners or other subcontractors 
employed by Transmission Provider be Uable for indirect, special, incidental; punitive, or 
consequential damages of any kind including toss of profits, arising under or in 
connection with this Facilities Study Agreement or the Facilitira Study, even if 
Transmission Provider, the Transmission Owners, or other subcontractors employed by 
Transmission Provtoer have been advised of the possibility of such a toss. Nor shall 
Transmission Provider, the Transmission Owners, or other subcontractors enq>loyed by 
Transmission Provider be Uable for any delay in delivery, or for the non-performance or 
delay in performance, of Transmission Provider's obligations under this Agreement. 

Without limitation of tte foregoing. New Service Customer fiirther agrees that the 
Transmission Owners and other subcontractors emptoyed by Transmisston Provide* to 
prepare or assist in the preparatton of any Facilities Study shall be d^med third party 
beneficiaries of this provision entitled "Disclaimer of Warranty/Limitatton of Liability." 



MISCELLANEOUS 

19. Any notice or requ^ made to or by either party regarding this Fadlities Study Agreemaft 
shall be made to Ihe rqjr^aitative of the otha: party as indicatai betow. 

Transmission Provider 

PJM Intarconnectton, L.L.C. 
955 Jefferson Avenue 
VaUey Forge Corporate Centa: 
Norristown, PA 19403-2497 

New Service Customer 

Black Fork Wind, L.L.C. 
c/o Gary Enagetics 
1560 Broadway, Suite 2100 
Denver, CO 80202 
Attn: David Hettich 

20. No waiver by either party of one or more de&ults by the other in performance of any of 
the provisions of this Agreement shall operate or be construed as a waiver of any other or 
fiirther default or defeuks, whether of a Uke or different character. 

21. This Agreement or any part thereof, may not be amended, modified, assigned or waival 
other than by a writing signed by afl parties hereto. 

22. This Agreement shafl be binding iq)on the parties hereto, their heirs, executors, 
administrators, successors, and assigns. 

23. Neither this Agreement nor the Facilities Study performed hereunder shall be construed 
as an appUcation for sa^ce imder Part II or Part III of the PJM Tariff. 

24. The provisions of Part VI of the PJM Tariff are incorporated ha-ein and made a part 
hereof 

25. Capitalized terms usai but not otherwise defined herein shall have the meaning ascribed 
to them in tiie PJM Tariff 

26. This Facilities Study Agreement shaU be effective as of the date of the New Service 
Customer's execution of it and shall remain in effect until the earUer of (a) the date on 
which the Transmission Provider tendere the conqjleted FaciUties Study and, as 
applicable, a proposed Interconnection Service Agreement or Upgrade Construction 
Service Agreement to New Service Customer pursuant to Section 212 or Section 213, 
respectively, of the PJM Tariff, or (b) termination and withdrawal of the New Service 
Requ^(s) to which the Facilities Study hereunder relates. 



27. No Third-Party Beneficiaries 
This Agreement is not intended to and does not create rights, renwdies, or benefits of any 
character whatsoever in &vor of any pereons, corporations, associations, or aititi^ other 
than the parties, and the obligations herein assumed are solely for the use arui baiefit of 
the parties, their successors in interest and where permitted, their assigns. 

28. Multiple Counterparts 
This Agreement may be executed in two or more counterparts, each of which is deemed 
an original but aU constitute one and the same instrument. 

29. No Partnership 
This Agreement shall not be interpreted or construed to create an association, joint 
venture, agency relattonship, or partnership between the partis or to impose any 
partnership obligation or partnership liability upon either party. Neitha* party shall have 
any right, power or authority to enter into any agreement or undataldng for, or act on 
behalf o^ or to act as or be an agent or represaitative o^ or to otherwise hind, the other 
party. 

30. Severability 
If any provision or portion of this Agreement shall for any reason be held or adjiuigai to 
be invalid or illegal or unenforceable by any court of con^etent jurisdictton or otha-
Governmental Authority, (1) such portton or provision shall be deemed separate and 
independent, (2) the parties shall n^otiate in good Mth to restore insofar as practicable 
the benefits to each party that were affected by such ruling, and (3) the ranainder of this 
Agreement shall remain in fiiU force and effect. 

31. Governing Law, Regulatory Authority, and Rules 
For Interconnection Requests, the validity, interpretation and enforcement of tiiis 
Agreement and each of its provisions shaU be governed by the laws of the state of Ohto 
(where the Point of Interconnection is located), without regard to its conflicts of law 
principles. This Agreement is subject to aU AppUcable Laws and Regulattons. Each 
party expressly reserves the right to seek changes in, appeal, or otherwise a)ntest any 
laws, orders, or regulations of a Governmental Authority. 

32. Reservation of Rights 
The Transmission Provider shall have the right to make a unilateral filing with FERC to 
modify this Agreement with respect to any rates, terms and condittoiis, charges, 
classificattons of service, rule or regulation under section 205 or any other applicable 
provision of the Federal Power Act and FERC's rules and regulations thereunder, and the 
Interconnection Customer shall have the right to make a unilateral filing with FERC to 
modify this Agreement under any ĵpUcable provision of the Federal Power Act and 
FERC's rules and regulations; provkled that each party shall have the right to protest any 
such filing by the otiier party and to participate fiilly in any preceding before FERC in 
which such modifications may be consideral. Nothing in this Agreement shall Umit the 
rights of the parties or of FERC under secttons 205 or 206 of the Federal Power Act and 
FERC's rules and regulations, excq)t to the extent that the parties otterwise agree as 
provided herein. 



IN WITNESS WHEREOF, Transmisston Provider and the New Service Customa- have 
caused this FaciUties Study Agreemait to be executed by their respective authorized officials. 

Transmission Provider; PJM Interconnection, L.L.C. 

By: 
Name Title Date 

Printed Name 

New Servi<» Customer: Black Fork Wind, L.L.C. 

By: 
Name Title Date 

Printed Name 
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Schedule A 
Details of Design and Cost Estimates/Quality 

For the Fadlities Study 

PJM wiU determine if there are any impacte on MISO fecilities 

The AEP engineering and design scope for the attachment fecilities: 

• InstaU a new 138 kV circuit breaker, disconnect switches, protective relaying, 138kV 
revenue metering and associated equipment, including 800 feet of undarground 138 kV 
cable, at Howard Statioa 

Estimated cost for E&D and the evaluatton of Intact on MISO fecilities $ 25,000 

The minimum security required, per the Tariff, for the Fadlfties Study is $100,000. 

W.End 
Fostoria 

City of 
Shelby 

ih-

Bucyrus 
Center 

i i i 
R««ircMo Fostoria Central-
BiQokside Gmenlawn 

138kVBus#1 

138 kV Bus #2 

0 

Black 
Fork 

T 
( ^ 

Academia 

\ A A / V 

• 
69 kV city of North 

Shelby Beilvilie 

Howard 
Substation 

(Not Completely Shown) 

'Diagram mt physteaHy accwate 

The APS enginea"ing and design scope for the network upgrade feciUties: 

Network Upgrade #nl432 
Reconductor the Sammis-Wylie Ridge No. 240 345kV line (6.9miles) with 1622 ACSS 
conductor to exceed 3000A capacity. Assume no structure replacement is required, only minor 
steel reinforcement. Upgrade the line trap on the Sammis terminal at Wylie Ridge vvith a 4000A 
rated trap and replace risers and connectors for 1622 ACSS. 



Network Upgrade #nl580 
Reconductor the AP portton (approximately 2.94 miles) of the existing Sammis-Wylie Ridge 
345kV line with twin bundle 795 Drake ACSS-AW HT conductor for emergency V2 hour rating 
of 3760A and 4 hour rating of 3647A at 225C. Assume only minor steel reinforcement is 
required. At WyUe Ridge SS, replace the Sammis 345kV Une trap vrith a 4000A rated Une trap. 

The FirstEnergy engineering and design scope for the network i^grade fecilities: 

Network Upgrade #nl 574 
Sammis Sii: Replace backup Une relaying and metering on the 345 kV WyUe Ridge Une. 

Network Upgrade #nl575 
Sammis -WyUe Ridge 345 kV, Reconductor 4.39 Miles: Re-conductor tiie Sammis-Wylie Ridge 
345 kV line (4.39 mile) witii 954 Kcmil ACSS wire. 

Network Upgrade ^1576 
Sammis Sub: Replace backup Une relaying and metering on the 345 kV WyUe Ridge line. 
Replace GCX51 backup Une relays with an SEL 421. Replace existing metering with digital 
multimeter. Replace 3000 kmp wave trap. 
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1 Introduction 

This report has been prepared for Black Fork Wind Energy, LLC to assist in the 
development of the Black Fork Wind Project (the Project) and to support an ap
plication to the Ohio Power Siting Board for a Certificate of Environmental Com
patibility and PubUc Need. This delineation report wiU also be used to support a 
jurisdictional determination of the wetland and water bodies locate! near planned 
Project facilities by the United States Army Corps of Engineers (USAGE). 

Ecology and Environment, Inc. (E & E) delineated and evaluated wetlands and 
waterbodies within proximity to the proposed Project facilities that are, or have 
the potential to be, regulated by the USAGE under Section 401 and 404 of the 
Clean Water Act (CWA) and have the potential to be regulated by the Ohio Envi
ronmental Protection Agency (OEPA) under Chapter 6111 of the Ohio Revised 
Code (ORC), Water Pollution Control (Isolated Wetiand Permit). This document 
is intended to provide the results of those delineations along with related informa
tion necessary for the USAGE and OEPA to verify wetland delineations and to 
make a jurisdictional determination of the wetlands within the area surveyed. 

Section 1 of this report provides a general Project description; Section 2 outlines 
the regulatory fi-amework that govems activities in wetlands and waterbodies; 
Section 3 provides a description of the ecological setting of the Project Area, in
cluding the results of a preliminary data review; Section 4 outiines the method
ologies used to conduct field surveys; Section 5 provides the results of the wet
land delineations field surveys; Section 6 provides the results of the waterbody 
evaluations; and Section 7 provides the references used in compiling this report. 
Appendix A provides 8.5- by 11-inch, black and white wetland and waterbody 
mapping for the Project. Appendices B and C provide datasheets and photo logs 
for the delineated wetlands and streams included in this report. 

Project Description 
Black Fork Wind Energy, LLC proposes to construct and operate the Black Fork 
Wind Energy project, a wind powered electric generation facility to be located in 
Richland and Crawford counties, Ohio. The Generation Facility wiU consist of up 
to 91 wind turbines and wiU have a maximum nameplate capacity of 200 mega
watts (MW). In addition to the turbines, the Generation Facility will also include 
access roads, electrical collection lines, construction staging areas, a concrete 
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1. Introduction 

batch plant, one substation and switchyard, and an operation and maintenance 
(O&M) facility. The substation will collect the wind energy generated by the 
Generation Facility and deliver the energy to the existing American Electric 
Power (AEP) transmission line that runs through the Project area, distributing en
ergy to the PJM transmission grid. In total, over 24,000 acres of land have been 
leased in Auburn, Jackson, Jefferson, Sandusky, and Vemon Townships in Craw
ford County and Plymouth and Sharon Townships in Richland County (see Figure 
I). Project facilities are shown in Figure 2. Wetland and waterbody surveys were 
not completed fior the entire Project Area, only an area surrounding the proposed 
facilities. 

The Project Facilities wiU consist of the foUowing: 

• Installation and operation of up to 91 wind energy turbines to produce a 
nameplate generating capacity of up to 200 MW of renewable energy; 

• Construction and use of approximately 30 miles of access roads that will con
nect each wind turbine to a town, state or coimty roadway to allow equipment 
and vehicle access for constmction and subsequent maintenance of the facili
ties as well as access by emergency services, if needed. The access roads will 
be gravel-based and will meet the load-bearing requirements of tmcks trans
porting concrete, aggregate, and turbine components to the turbine sites; 

• Constmction and use of an electrical collection system that will allow delivery 
of electricity to a new switchyard and substation. The majority of the lines 
wiU be instaUed underground; 

• Construction and use of a new switchyard and substation within the Project 
Area. The substation will enable the Project to deliver power to the existing 
American Electrical Power (AEP)-owned Howard-Fostoria Substation for dis
tribution to the PJM Interconnection, LLC (PJM) grid; 

• Construction of a temporary concrete batch plant, in order to provide the con
crete necessary for the constmction of the turbine and substation foundations. 
After constmction is complete at the Facility, the temporary concrete batch 
plant area will be restored to pre-construction conditions; and 

• Constmction and use of an operations and maintenance (O&M) building that 
will include administrative offices, house monitoring stations, and storage for 
parts and other smaU equipment. The O&M building and an associated park
ing lot will occupy approximately 3 acres. 
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1, Introduction 

This report documents the boundaries of, and provides a description of, the wet
lands and waterbodies delineated within a survey corridor around the proposed 
facilities. 

The following terms are used throughout this document to describe the proposed 
action. 

• Project. "Project" refers to all activities involved in the construction and op
eration of the wind energy project described above and all components 
thereof. 

• Project Area. The Project Area is denoted by the outer boimdary of the geo
graphic area that includes all turbine sites, access roads, and collection system 
components. The Project Area includes the locations of all Project facilities in 
Crawford and Richland Counties, Ohio. 

• Project Site. The Project Site contains all portions of the Project Area that 
have the potential to be permanently or temporarily disturbed as a result of the 
constmction or operation of Project facilities (including wind turbines, electri
cal collection, utility trenches, utility poles, access roads, staging areas, and 
other related stmctures). 

• Survey Corridor. The limit of the corridor within which wetlands and wa
terbodies were delineated. It pertains solely to those wetlands and waterbodies 
identified in the Project and generally includes a 200- to 300-foot corridor 
centered on linear facilities and a circular area with a 250-foot radius sur
rounding each turbine. This report pertains only to wetlands and waterbodies 
delineated in the Survey Corridor. 
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Regulatory Review and Permit 
Requirements 

This report was prepared to address the requirements of the CWA of 1977; Ohio 
Revised Code Chapter 6111. Each of these requirements is discussed below. 

2.1 Clean Water Act 
The CWA was implemented to restore and maintain the chemical, physical, and 
biological integrity of the nation's waters. Under Sections 401 and 404 of the 
CWA, permits must be issued for certain activities that may impact wetlands and 
waterways. Section 401 of the CWA requires state approval for any federally per
mitted action impacting waters of the United States to ensure that the permitted 
action will not violate the state's water quality standards or impair designated 
uses. The Ohio State agency responsible for administering the Section 401 pro
gram is the Ohio Environmental Protection Agency (OEPA). Section 404 of the 
CWA requires that a permit be obtained for the discharge of dredged or fill mate
rial into waters of the United States, including wetlands and streams. Waters of 
the United States are defined under 33 Code of Federal Regulations (CFR), and 
wetlands are specifically defined imder 33 CFR Part 328.3(b). The permitting 
agency responsible for Section 404 permits is the USACE. The Project falls 
within the jurisdiction of USACE Buffalo and Huntington Districts. Black Fork 
Wind Energy, LLC has consulted with both USACE Districts and the USACE has 
determined that the Buffalo District will take the lead on reviewing the Project. 
The Project is also in the jurisdiction of the Northwest District Office of the 
OEPA. 

Depending on the final design and location of the project facilities, a CWA Sec
tion 404 permit may be required. If the permit is needed, the USACE will make a 
Jurisdictional Determination (JD) for delineated features following a field review 
of the Project. Based on guidance issued by the USACE in June 2008, the appli
cant may request either a Preliminary JD or an Approved JD (USACE 2008). 

If Black Fork Wind Energy, LLC requests a Preliminary JD, all wetlands and wa
ters delineated during field surveys will be considered federally jurisdictional re
gardless of surface water connections to waters of the United Stated or potential 
impacts on the physical and/or chemical nature of traditional navigable waters. 
Any permits sought or issued will be based on the assumption that all wetlands 
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2. Regulatory Review and Permit Requirements 

and waters are federally jurisdictional. In the event that Black Fork Wind Energy, 
LLC later determines that an Approved JD is required, the request for a Prelimi
nary JD may be revised to a request for an Approved JD. 

In the case of an Approved JD, the USACE will make a determination for each 
wetland and waterbody, based on the surface connections and the potential impor
tance of water quality, within traditional navigable waterways (USACE 2007). 

2.2 Ohio Revised Code, Title 61, Chapter 6111 
Chapter 6111 of the Ohio Revised Code (ORC) is titled Water Pollution Control. 
This law provides regulation for protection of all waters of the state, including 
wetlands. The law also provides permitting requirements for projects potentially 
impacting waterbodies, federal jurisdictional wetlands, and isolated wetlands (i.e., 
wetlands not subject to regulation under Section 404 of the CWA). 

Isolated Wetlands 
Ohio EPA takes jurisdiction of all wetlands within the state, even those wetlands 
without a clear hydrological connection to navigable waterways also referred to as 
isolated wetlands. By definition, "hydrologically isolated wetlands" are defined as 
those wetlands which: 

• Have no surface water connection to a surface water of the state; 

• Are outside of, and not contiguous to, any one hundred-year "floodplain" as 
that term is defined in this mle; and 

• Have no contiguous hydric soil between the wetland and any surface water of 
the state (OAC 3745-50(T)). 

In Ohio, there are two isolated wetland permits, the general isolated wetland per
mit and the individual isolated wetland permit. The general isolated wetland per
mit is required for any isolated wetlands that are less than Yi acre in size and clas
sified as Category 1 or Category 2 wetlands. The general wetland permit requires 
a level one review, which includes: 

• Submission of a pre-activity notice that includes an application; 

• An acceptable wetland delineation; 

• A wetland categorization; 

• Description of the project; 

• Acreage ofthe isolated wetland that will be subject to filling; 

• Site photographs; and 
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m Mitigation proposal for the impact to the isolated wetland. 

An individual isolated wetland permit with a level two review is required for any 
isolated wetlands that are classified as Category 1 and greater than fA acre or 
Category 2 and between V2 and 3 acres. The level 2 review includes: 

• All ofthe information required for the general permit (see above); 

• Analysis of practicable on-site altematives to the proposed filling ofthe iso
lated wetland that would have a less adverse impact on the isolated wetland • 
ecosystem; and 

• Information indicating whether high quality waters are to be avoided by the 
proposed filling of the isolated wetland. 

An individual isolated wetland permit with a level three review is required for any 
isolated wetlands that are classified as Category 2 and greater than 3 acres, or all 
Category 3 wetlands. The level three review includes: 

• The information required for the general permit (see above); 

• Full antidegredation review; and 

• Information indicating whether high quality waters are to be avoided by the 
proposed filling of the isolated wetland. 

Section 401 Water Quality Certification 
Disturbances to wetlands and streams have the potential to degrade water quality, 
therefore in addition to the federal CWA Section 404 permit for direct impacts to 
wetlands and streams, a Section 401 Water Quality Certification (Section 401 cer
tification) is also required. The project must comply with Ohio's Water Quality 
Standards (OAC3745-1) and not potentially result in an adverse long-term or 
short-term impact on water quality in order for OEPA to issue a Section 401 certi
fication. Ohio's Antidegredation Rule (OAC 3745-1-05), which is included in the 
Water Quality Standards, establishes the existing uses of surface waters, sets the 
conditions in which water quality may be lowered in surface water^, and includes 
additional application requirements for high quality waters and wetlands and the 
accompanying pubUc participation procedures. 

In addition to the routine wetland delineation required for USACE wetland de
lineation, the OEPA requires that all wetlands be classified within the state ac
cording to their size and fiinctions using the Ohio Rapid Assessment Method 
(ORAM). This method classifies wetlands into three categories with Category 1 
wetlands having the lowest ranking and Category 3 having the highest ranking and 
therefore the highest level of protection. Section 5 provides more details on the 
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2. Regulatory Review and Permit Requirements 

categorization of wetlands using ORAM. OEPA also puts additional restrictions 
ofthe issuing of permits under the Section 404 Nationwide Permits Program 
based on which Category of wetland is impacted. Specifically, temporary or per
manent impacts to Category 3 wetlands are prohibited [with the exception of 
NWP 27, which permits Stream and Wetland Restoration Activities] (OEPA 
2007). 
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3 Project Area Description 

3.1 General Project Area Description 
The Project facilities are located in Auburn, Jackson, Jefferson, Sandusky, and 
Vemon Townships in Crawford County and Plymouth and Sharon Townships in 
Richland County. In total, over 24,000 acres of land have been leased. The Pro
ject Area is located in central Ohio, in an agriculturally dominated area approxi
mately 60 miles north of Columbus, OH. 

The Project Area is generally dominated by cultivated cropland with small pock
ets of deciduous forest and pasture (See Figure 3). The predominant crops are 
com and soybean (USDA 2008). These crops would constitute the primary vege
tative cover to be removed during constmction of the Project. 

The Project Area is located on the Lake Erie-Ohio River Basin Divide with 64% 
(approximately 15,495 acres) ofthe Project Area falling into the Lake Erie Water
shed and 36% (approximately 11,203 acres) both major watersheds. No major 
rivers are present in the Project area; however there are several perennial and in
termittent streams draining to three distinct watersheds: the Sandusky River and 
the Huron-Vermillion River Basins, both of which ultimately drain into Lake Erie 
and the Mohican River Basin that drains to the Ohio River (ODNR, Division of 
Water 2009a). These watersheds are identified by USGS eight-digit hydrologic 
unit codes (HUCs) as 04100011 (Sandusky River), 04100012 (Huron-Vermillion 
Rivers), and 05040002 (Mohican River) (USGS 2009). These major drainage ba
sins are further divided into sub-watersheds (10-digit HUC): Broken Sword 
Creek (04100011 03), Sandusky River (04100011 04), Honey Creek (04100011 
08), West Branch Huron River (04100012 01), and Black Fork Mohican River 
(05040002 01) (see Figure 5). The acreage of each watershed, within the Project 
Area is provided in Table 3-1. 
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3. Project Area Description 

Table 3-1 Watersheds within the Blacit Forl( Project Area 

C ^ f ^ ^ ^ 
iiiK^piHiil 

0410001103 

0410001104 

0410001108 

04100012 01 

05040002 01 

Broken Sword Creek 

Sandusky River 

Honey Creek 

West Branch Huron 
River 
Black Fork Mohican 
River 

Headwaters to below Unnamed 
Tributary at New Haven Road 
Headwaters to Upstream Broken 
Sword Creek 
Between Waynesburg Tiro Road 
and Lydell Road 
Headwaters to above Slate Rim 

Headwaters to Downstream Whet
stone Creek 

854 acres 

8,685 acres 

3,455 acres 

2,502 acres 

8,702 acres 

General information about existing surface water quality in the vicinity ofthe Pro
ject Area was obtained fi-om an OEPA document. Integrated Water Quality Moni
toring and Assessment Report (OEPA, Division of Surface Water 2008), compiled 
under the Clean Water Act Sections 303(d) and 305(b). This report lists stream 
segments with impaired ambient water quality in the state of Ohio. All five 10-
Digit HUC watersheds within the Project Area are Usted as impaired in both the 
aquatic life use assessment and recreation use assessment. In addition, fish tissue 
assessments were listed as impaired for the Sandusky River watershed. High-
magnitude causes of impairment include direct habitat alterations, siltation, nutri
ents, organic enrichment, and flow alterations. High magnitude sources of im
pairment include major municipal point sources, spills, channelization for agricul
ture and development, combined sewer overflows, non-irrigated crop production, 
on-site wastewater systems, flow regulation for agriculture, and urban runoff and 
storm sewers. Table 3-2 summarizes the causes and soiffces of impairment by 
watershed. 

Table 3-2 Watershed Impairment Summary 
i N 

i 
0410001103 
Broken Sword 
Creek 

0410001104 
Sandusky River 

\ - N-̂  ^ 

Siltation 
Nutrients 
Flow Alteration 
Direct Habitat Alterations 
Siltation 
Nutrients 
Organic Enrichment/DO 
Flow Alteration 

' N-̂  ,-* ^ X 'V, * \N»» - ^ 

Non-irrigated Crop Production 
Channelization- Agriculture 
Flow Regulation/Modification- Agriculture 
Spills 
Major Municipal Point Source 
Combine Sewer Overflows 
Non-irrigated Crop Production 
On-site Wastewater Systems (Septic Tanks) 
Flow Regulations/Modification- Agriculture 
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Table 3-2 Watershed Impairment Summa'Y 
^^^^^i ipi lS 
^^^^^ftliii 
0410001108 
Honey Creek 

04100012 01 
West Branch 
Huron River 

05040002 01 
Black Fork Mo
hican River 

v t i % ' ; : , , ,; ,, ,:., \ ^ , ' -̂V, •>: ^'/Y-sv: 

ii^&!feS3of::hnpl^^ 
Siltation 
Nutrients 
Flow Alteration 

Siltation 
Nutrients 
Flow Alteration 
Direct Habitat Alterations 

Unknown Toxicity 
Nutrients 
Siltation 
Direct Habitat Alterations 

3. Project Area Description 

I , : ; . - i s | ; : 4 :Y,V-:.:; Y"t:,?Y<v=v̂  -̂̂  ^̂- -̂  '•^--^:*x:^-:St^:sftft<% 

Minor Municipal Point Source 
Non-irrigated Crop Production 
Channelization- Agriculture 

v'i*.* 

Flow Regulation/Modification-Agriculture 
Removal of Riparian Vegetation 
Minor Municipal Point Source 
Non-irrigated Crop Production 
Upstream Impoundment 
Channelization- Development 
Waste/Storage Tank Leaks 
Irrigated Crop Production 
Major Industrial point Source 
Urban Runoff/Storm Sewers (NPS) 
Channelization- Agriculture 
Channelization- Development 
Removal of Riparian Vegetation-
Development 
Contaminated Sediments 

3.2 Preliminary Data Review 
Prior to performing fieldwork, background information was reviewed to assist in 
the initial identification of wetlands and waterbodies. 

3.2.1 Review of Existing Wetiand information 
Information sources used to determine the possible presence of wetlands included 
current high-resolution aerial photographs ofthe Project Area (See Figure 3); 
USGS 7.5-Minute Series topographic maps (See Figure 4); United States Fish and 
Wildlife Service (USFWS) National Wefland Mventory (NWI) maps and Ohio 
Wetland Inventory maps (See Figure 5); and Richland County and Crawford 
County Soil Surveys (See Figure 6). 

USGS topographic maps and aerial photos indicate the possible presence of wet
lands in the Survey Corridor. The NWI maps are readily available for only half of 
the project area as such, only the areas covered by the NWI maps were reviewed. 
These maps depict wetlands occurring throughout J^e Survey Corridor. Ohio 
Wetland Inventory Maps are available for the entife Project Area and depict ap
proximately 656 acres of wetlands within the proposed Project Area. Approxi
mately 13.4 acres of wetlands fall within the proposed Project Site and therefore 
may be impacted. Ohio Wetland Inventory maps were created with the intent to 
be used for planning purposes only and not as a surrogate for field Surveys. The 
Richland County and Crawford County Soil Surveys indicate the presence of hy
dric soils and soils with potential hydric inclusions in the Survey Corridor. Based 
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3. Project Area Description 

on the results ofthe desktop review, it was determined that field verification 
would be required to determine the presence and extent of wetlands in the Survey 
Corridor. 
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ProjectArea (01-03-11) Figure 3 
Black Fork Wind Energy, LLC Aerial Photo of Project Area 

Crawford and Riciiland Counties, Ohio 

Source: ESRI2010; EP2011: 
OSIP2008; 
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Methodology 

Surveys for wetland and waterbody resources were conducted using a 250-foot 
radius around the proposed location of turbines, a 300-foot-wide corridor centered 
on the access roads, and a 200-foot-wide corridor centered on the associated elec
tric collection lines connecting the individual turbines, substation and switchyard. 
In some areas surveys were restricted because of property access or expanded to 
accommodate site-specific conditions. 

Wetland mapping is included in Appendix A (8.5- by 11-inch, black and white 
mapping) and depicts the Survey Corridor in which the surveys were conducted. 
The 200- to 300-foot-wide survey area aroimd access roads, collection lines, and 
250-foot radius surrounding each turbine allowed for an assessment of adjacent 
ecological communities and provided flexibility for minor shifts in layout of these 
facilities. 

Field surveys were conducted from September 22 through October 23,2009 and 
October 13,2010 through October 18,2010 to: 

• Delineate wetland boundaries and characterize wetland fimctions and values 
to obtain sufficient data about individual wetlands within the Survey Corridor 
to allow for a complete assessment of potential Project-related impacts; 

• Characterize all waterbodies and watercourses that occur within the Survey 
Corridor. 

The smveys conducted in 2009 were conducted using delineation procedures in 
the USACE Wetland Delineation Manual (Environmental Laboratory 1987). This 
manual is commonly referred to as the "87 Manual." In March 2010, the USACE 
adopted the Interim Regional Supplement to the Corps of Engineers Wetland De
lineation Manual: Northcentral and Northeast Region (U.S. Army Engineer Re
search and Development Center 2009). As a resuh the surveys conducted in 2010 
utilized the new regional supplement. The specific procedures usedto evaluate 
the soils, vegetation, and hydrology at each potential wetland location is described 
below. 
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4. Methodology 

4.1 Soils 
Soils were examined by using a tile spade shovel, or "sharpshooter," to a depth of 
at 14 to 24 inches. Wherever disturbance ofthe soils, caused by past excavation 
or fill activity, was evident the soil characterization was performed in adjacent, 
undisturbed areas within the potential wetland. Soils were characterized in each 
soil horizon. Soil colors were identified using a Munsell Soil Color Chart (Mun-
sell 2000), and other characteristics such as the presence of redoximorphic fea
tures and soil texture were recorded. Hydric soil characteristics, such as organic 
soil layers, glejring, concentrations, and oxidized rhizospheres were noted where 
they occurred. 

During the 2010 field siu^eys, hydric soil indicators described in the Field Indica
tors of Hydric Soils in the United States A Guide for Identifying and Delineating 
Hydric Soils Version 7.0 (USDA 2010) were used to identify and document hydric 
soils per the NC/NE Regional Supplement. 

4.2 Hydrology 
The Wetlands Delineation Manual (Enviroiunental Laboratory 1987) provides 
guidelines for determining the presence of wetland hydrology. In general, the cri
teria for wetland hydrology are met if the area is inundated or saturated at the soil 
surface during the growing season for a time sufficient to develop hydric soils and 
support hydrophytic vegetation. In some instances, it is necessary to use other 
field characteristics to identify wetland hydrology. These characteristics may in
clude water staining, sediment deposits, drainage patterns, or drift lines. Hydro-
logic characteristics, as well as the depth of surface water or depth to soil satura
tion, were recorded for each wetland area. 

The Northcentral and Northeast (NC/NE) Regional Supplement allows a variety 
of hydrology indicators to be used. Examples of indicators that can be used in
clude but not limited to: saturations; surface water; sediment, drift, and iron de
posits; surface soil cracks; presence of reduced iron; and stuhted or stressed 
plants. This expanded list of hydrology indicators was used during the 2010 field 
sxuveys to observe and document wetland hydrology. 

4.3 Vegetation 
To determine the presence of hydrophytic vegetation, the dominant species in 
each major vegetative stratum (e.g., tree, shrub/sapling, herbaceous, and woody 
vine) were identified and recorded. Each plant was then assigned a wetland indi
cator status (i.e., obligate wetland, facultative wetland, facultative, facultative up
land, or upland) from National List of Vascular Plant Species that Occur in Wet
lands (Reed 1988). The 2009 surveys followed the 87 Manual in which hydro
phytic vegetation was present if the dominant species observed had an indicator 
status of facultative (FAC), facultative wetland (FACW), or obligate (OBL). 
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4. Methodology 

In 2010, the presence of hydrophytic vegetation was determined using the proce
dures described in the NC/NE Regional Supplement. Vegetation in each ofthe 
strata were sampled in the following plot sizes: 

• Tree stratum- 30-ft radius 

• Sapling/shrub sfratum-15-ft radius 

• Herb sfratum- 5-ft radius 

• Vine sfratum- 30-ft radius 

Within each sfratum, the abimdance of each species within the plot was recorded 
and determined by using areal cover estimates. The Rapid Field Test was applied 
and if the majority ofthe species in each sfrata had an indicator of FACW or 
OBL, hydrophytic vegetation was present. If the sampled area did not contain all 
species with an indicator status of FACW or OBL, the Dominance Test was ap
plied. Most plant commimities occmring within areas with hydric Soils and indi
cators of hydrology will meet the qualifications ofthe Rapid Field Test or the 
Dominance Test. If a site with hydric soils and indicators of hydrology failed the 
Rapid Field Test and the Dominance Test, the vegetation was evaluated using the 
Prevalence Index and if necessary, observing plant morphological adaptations and 
re-rurming the Prevalence Index. 

4.4 Delineation 
If the soils, hydrology, and vegetation at a survey point indicated th^t it was 
within a wetland, the boundary ofthe wetland was determined, and flagged with 
high visibility wetland delineation tape. The approximate boundary was recorded 
on site maps, and the boundary was surveyed using a global positioiiing system 
(GPS) unit with sub-meter accuracy. The elecfronic files generated from the GPS 
survey were then downloaded and integrated into a geographical database on the 
project that includes the aligmnent drawings to identify where the djelineated wet
lands and the proposed Project facilities overlapped or were nearby. Photographs 
were taken and datasheets completed at each delineated wetland, sfream, and wa
ter body, and other points of interest within the Survey Corridor, 
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Wetland Delineation Results 

Several field investigations were conducted to assist in the development ofthe 
layout ofthe Project. Initial field investigations were conducted from September 
22 through October 23,2009 and resulted in the delineation of 14 wetlands and 
several sfreams and ponds (See Section 6 of this report for more infonnation re
garding sfreams). Based on the results ofthe field investigations some ofthe Pro
ject facilities were re-located to avoid impacting some of these wetlands in early 
2010. Further refinement ofthe layout continued through the summer of 2010 
utilizing the results ofthe fall 2009 field investigations and new consfraints in
formation obtained from other environmental and engineering studies concur
rently being conducted for the Project. Once these changes were integrated and a 
new layout was complete, field investigations were conducted within areas not 
previously surveyed October 13 through October 18,2010. Foxa additional wet
lands were delineated during these field investigations. Figure 7 depicts all the 
areas field investigations were conducted within the Project area. The information 
collected during the previous two surveys was used to evaluate the location of 
planned facilities once again. Minor shifts were made to project facilities to fiu--
ther avoid and minimize impacts. 

The results presented in this report are only those wetlands that are within the sur
vey corridor centered on the cvurent locations ofthe proposed facilities. This in
cludes the a 250-foot radius of currently proposed turbine locations,, a 200-foot 
buffer area centered on electrical collection lines, a 300-foot buffer area centered 
on access roads, and within the areas encompassing the proposed substation, 
switchyards, O&M building, concrete batch plant and laydown yard as depicted 
on Figure 2. Only two wetlands occur within the survey corridor around the cur
rent layout. Facilities are no longer plarmed near the 12 other wetlands identified 
during the smvey. As such, only information concerning these two wetlands are 
presented in this report as Black Fork Wind Energy, LLC is requesting a review 
by USACE and OEPA on wetlands that may potentially be impacted by the Pro
ject. 

Maps depicting the location ofthe two delineated wetlands that occur within the 
survey corridor ofthe Project are located in Appendix A. Appendices B and C 
include the wetland datasheets, and the photographic exhibits for the wetlands 
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5. Wetland Delineation Results 

identified in the survey corridor. The following sections describe the two wet
lands 

5.1 Delineated Wetlands Summary 
Wetland conunvmity types were assigned to each ofthe delineated wetlands using 
the Classification of Classification of Wetlands and Deepwater Habitats ofthe 
United States (Cowardin et al. 1979) in the field. In addition, the plant commu
nity found within each wetland was also classified according to Plant Communi
ties ofthe Mid-West Ohio Subset (Faber-Langendoen 2001) to provide a regional 
approach to describing wetland habitat. The two wetiands occurring nearby 
planned Project facilities are classified as Palustrine Emergent (PEM) wetlands 
under the Cowardin et al (1979) system. PEM wetlands are dominated by herba
ceous vegetation with little or no woody plant material present. These wetlands 
contain plant communities with some characteristics of Bufrush - Cattail - Bur-
reed Shallow Marsh as described in Faber-Langendoen. Bulrush-Cattail-Burreed 
Shallow Marshes have a conservation status rank of G4G5 (Apparently secure or 
secure) and range broadly over the Midwestern U.S. and Canada, from Ohio and 
Ontario west to Manitoba, south to Oklahoma, and east to Indiana. The commu-
nify is highly variable and can serve as an interface between wet meadows and 
deep marshes or be foxmd alone in small depressional areas. They are dominated 
by low-lying species (<1 m) to tall emergent species (1-2 m). 

Wetland W800 
Wetland W800 is an emergent wetland located in an agricultural field and is ap
proximately 0.04 acres in size. The landscape is slightly rolling and the wetland is 
a small tear-drop shaped depression. There is an approximate 2 ft rise around the 
wetland boundary and no apparent inlet or outlet indicating that the source of wa
ter for this wetland is overland sheet flow. The underlying soils had a silty clay 
texture in the A horizon and a clay loam texture in the B horizon and is a poorly 
drained soil. The wetland has sparse aerial coverage of vegetation due to its loca
tion in a field used for row crops. Only two species were observed, blue grass 
(Poa compressa) jmd a species of beggars' ticks {Bidens sp.). 

Wetland W901 
Wetland W901 is a small emergent wetland approximately 0.11 acres in size lo
cated in a bowl-shaped depression in an active agricultural field. The hydrology 
of this wetland was driven by run-off from the surrounding topography that is 
slightly rolling and the underlying poorly drained soil. The B horizon has a clay 
texture and a gleyed matrix starting at 12" below the soil surface. The wetland is 
actively farmed however the crops were stunted and sparse on the outer boxmdary 
ofthe wetland and were absent in the interior ofthe wetland. As result ofthe 
regular ground disturbance from tilling and use of herbicides, the plant commu-
nify has low diversify and is composed of species adapted to disturbance or are 
considered agricultural weeds. The dominant hydrophytic plant species observed 
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in this wetland include reed canary grass (Phalaris arundinacea), yellow nutsedge 
(Cyperus esculentus), and tearthumb (Polygonum saggitatum). 

5.2 OEPA Jurisdictional Wetlands 
OEPA takes jurisdiction over all wetlands within the state of Ohio, even isolated 
wetlands. OEPA requfres that an evaluation of each impacted wetland be per
formed using the OMo Rapid Assessment Method (ORAM). The results ofthe 
ORAM assessment are used to determine which ranking a wetiand will receive. 
The ranking system is based on three categories: Category 1, Category 2, and 
Category 3. Category 1 wetlands have the lowest ranking in terms of quality, 
while Category 3 wetlands exhibit the highest quality. Category 1 wetlands re
ceive the lowest level of protection whereas impacts to Category 3 wetlands are 
only permitted under specific cfrcmnstances. The delineated wetlands were 
evaluated using the ORAM assessment method in the field to determine a score 
for each wetland. The score is based on the wetland's fimctions and values. The 
ORAM score determines which Category the wetland will fall within. The 
ORAM scores and ranking will ultimately be determined by OEPA during the 
Section 401 or Isolated Wetland Permitting process. 

Category 1 Wetlands 
Category 1 wetlands are the lowest value wetland rating. They are defined by 
OEPA as supporting minimal wildlife habitat, and minimal hydrological and rec
reational fiinctions. These wetlands do not provide critical habitat for threatened 
or endangered species, or contain rare, threatened or endangered species (OAC 
3745-1-54 (C)(1)(a)). 

Wetlands assigned to Category 1 may posses some or all ofthe following charac
teristics: hydrologic isolation, low species diversity, a predominance of non-native 
species (greater than 50% areal cover for vegetative species), no significant wild
life habitat or wildlife use, and limited potential to achieve beneficial wetland 
fiinctions(OAC 3745-1-54 (C)(l)(b-c)). 

Wetiands with ORAM scores between 0 and 29.9 are assigned a Category 1 
status. Wetiands with scores between 30.0 and 34.9 fall in a "gray zone" and ad
ditional testing is required to determine if they belong in Category 1 or the next 
higher category (Mack, 2000). 

Wetiands W800 and W901 had ORAM scores that defined them as Category 1 
wetlands. These wetlands were small, isolated wetlands occurring within active 
agricultural fields. They showed signs of recent or regular disturbance such as 
mowing, tilling, and herbicide applications. Both wetlands were also dominated 
by reed canary grass and contained non-native species. Finally, these wetlands 
offered virtually no wildlife habitat and no recreational opportunities. 
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Waterbodies 

The waterbodies foimd within the survey corridor were assessed by their flow 
characteristics to determine if they met USACE's definition of a stream. Sfreams 
were defined as having a scoiffed channel, defined bed and banks, and having an 
ordinary high water mark. The centerline ofthe sfream occurring within the sur
vey corridor was mapped and an assessment was conducted on the $fream reach 
that occurred within the survey corridor. Each sfream reach was given an alpha
numeric name. Many sfreams were crossed multiple times therefore some sfreams 
were assessed multiple times and have several alphanumeric names. USGS to
pographic maps and recent aerial photography were used to determine the hydro-
logic connection to fraditional navigable waterways. Fifty (50) sfream reaches 
were mapped and assessed during the field survey efforts conducted in 2009 and 
2010. As previously discussed, the location of sfreams mapped in tfie field was 
used to fiirther refine the layout to minimize and avoid impacts. There are 21 
stream reaches that occur within the survey corridor ofthe current location of pro
posed Project facilities. Only these 21 sfream reaches are discussed. Other wa
terbodies were also noted if encoimtered. Ponds were the only other waterbodies 
found. The ponds were observed in yards of residences and were man-made and 
maintained impoundments. They are mainly used for aesthetics and recreation. 

The sfream reaches were evaluated using the Ohio Qualitative Habitat Evaluation 
Index (QHEI) scoring method or the Headwater Habitat Evaluation Index (HHEI) 
as applicable. The scope ofthe surveys was limited to the length of sfream that 
fell within the survey corridor therefore the sfream reach assessed was defined by 
the length of sfream delineated. Generally, the QHEI evaluation applies to 
sfreams whose drainage area is greater than 1 square mile but less than 20 square 
miles, and whose maximum pool depth is greater than 40 centimeters. These 
sfreams are classified as Headwater Habitat (HHW) sfreams by Ohio EPA. The 
HHEI evaluation applies to sfreams whose drainage area is less than 1 square mile 
and whose maximum pool depth is less than 40 centimeters. These sfreams are 
classified as Primary Headwater Habitat (PHWH) sfreams. Metrics for each 
method were evaluated and scored to assist in determining an aquatic life use po
tential for that stream section. 

OEPA also assigns beneficial use designations to water bodies in the state. These 
designations describe existing or potential uses of water bodies. They take into 

02:00307LET09_01-B3235 
Black Fork Wind Wetland Delineation Final.doc-3/1/2011 

6-1 



«c<ilf̂ ' and eminHiBimt, Inc. 

6. Waterbodies 

consideration the use and value of water for public water supplies, protection and 
propagation of aquatic life, recreation in and on the water, agricultural, industrial 
and other purposes. There may be more than one use designation assigned to a 
water body. Examples of beneficial use designations include: public water sup
ply, primary contact recreation, and numerous sub-categories of aquatic life uses 
(Ohio 2008 Integrated Report). The QHEI and HHEI methods assist in assigning 
the beneficial use designations. 

OEPA also classifies waterbodies into four categories of high quality waters pur
suant to division (A)(2) of section 6111.12 of the Revised Code: limited quality 
waters, general high quality waters, superior high quality waters, outstanding state 
waters, and outstanding national water resources. High quality waters are pro
tected from loss of water quality by OAC 3745-1-05. All surface waters are clas
sified as general high quality waters unless found in the superior high quality wa
ter, outstanding state water due to exceptional values, or outstanding state water 
due to exceptional ecological values tables in OAC 3745-1-05. This classification 
system assigns levels of protection to the waterbodies with outstanding national 
water resources receiving the highest level of protection. There are no waters 
classified by OEPA as limited quality waters, superior high quality waters, out
standing state waters, or outstanding national water resources within the Project 
area, therefore by default all the delineated sfreams are classified as general high 
quality waters. 

6.1 Stream Reach Summary 
Table 6-1 provides a description of each pereimial, intermittent, or ephemeral 
sfream reach that was identified within the survey corridor. Ten ofthe 21 sfream 
reaches evaluated are perennial sfreams. The remaining 11 have either intermit
tent or ephemeral flow. The vast majority ofthe sfream reaches evaluated are lo
cated in agricultural fields. They are well-defined sfreams that have been channel
ized and dredged to accommodate flow from drainage tiles and runoff from adja
cent agricultural fields. The locations of these sfreams are depicted in relation to 
Project facilities on the mapping included in Appendix A. Photographs ofthe 
sfreams and QHEI and HHEI data sheets are included in Appendices B and C. 

A total of 10 sfreams were identified within the Lake Erie watershed and 11 
sfreams were identified within the (^hio River watershed. The streams identified 
that are located within the Lake Erie watershed are tributaries to Honey Creek, 
Loss Creek, and Paramour Creek. In turn, these sfreams are fributary to the San
dusky River. Sfream reach S705 is a reach of Loss Creek and sfream reaches 
S801 and S802 are portions of Paramour Creek. The sfreams identified that are 
located within the Ohio River watershed are tributaries to Marsh Run. Delineated 
sfream reaches S002 and SI 562 are reaches of Marsh Run. 

Twenty ofthe sfream reaches evaluated occur in agricultural fields and have been 
channelized through the fields. These channels appear to be routinely dredged. In 
some locations during the surveys, field surveyors observed back hoes and exca-
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vators actually dredging the sfreams. It is likely that these streams are a part of 
County Ditch Programs or used to ensure compliance with Ohio Drainage Law. 
Under the programs, landowners are provided financial assistance to maintain 
adequate drainage within agricultural land and developed areas. These channels 
were historically straightened to prevent flooding and are still maintained to en-
siu-e adequate drainage for the extensive tile drain systems located within the Pro
ject area. Sediment is periodically removed from the chaimel as a result the bot
tom ofthe channel is typically 6 to 10-feet below the groimd surface. 

As a result ofthe charmelization and maintenance, these sfreams h ^ e trapezoidal 
shaped charmel cross sections, lack sinuosity, and are incised by an average of 7-
10 feet. The sfreams lack defined pool-riffle-pool regimes and in-sfream habitat is 
lacking. Often the channel has reed canary grass growing out ofthe bottom. On 
many ofthe smaller sfreams, the scoured charmel is visible only if tjie surveyor 
pulled back the vegetation. If pool habitat is present, they are often short in length 
and are less than two feet in depth. Outlets for subsiuface drain tile are common 
within the sfream banks. Riparian areas were often lacking as crops were ob
served up to the top ofthe banks on most sfreams. If a riparian area was present it 
consisted of a narrow strip of mowed cool season grasses used as an access road 
for farm equipment. The sfream banks within the frapezoidal channels are fre
quently mowed to remove any woody vegetation. The unnatural conditions ofthe 
sfreams limit sfream fimctions and are reflected in the QHEI/HHEI scores. Table 
6.1-1 provides a description ofthe sfreams as well as their QHEI/HHEI score. 

Two of these sfreams (S803 and S711) exist in their natural state and have not 
been recently manipulated for agricultural purposes. Sfream reach S803 flows 
through agricultural land and does not contain a high quality riparian area. The 
sfream exhibits past disturbance such as incision however the sfream is recover
ing. Sinuosity in S803 is higher than most ofthe other sfream reaches observed. 
The riparian area is composed of goldeiu-ods, cool season grasses and other weed 
species and lacks frees and shrubs. Sfream reach S711 is a natural channel that 
flows through a mature forested area. It too exhibits past disturbance with inci
sion and moderately stable banks. There is an abandoned bridge located within 
the evaluated reach. Hammond Road historically continued to the east of its pre
sent location and has since been abandoned. The bridge abutments are still lo
cated on the sfream banks however the bridge decking has been removed. Sinuos
ity of this sfream is high. Pool-riffle-pool regimes are present in both of these 
stream reaches. 

Surface Water Use 
Surface water features mapped within the Survey Corridor are headwater sfreams 
with no specific designated use category. It is presumed that they are utilized by 
wildlife and for agricultural uses and may be used for secondary contact recrea
tion. No perennial streams designated for fishing were foimd within the Survey 
Corridor. Public fishing access is not available to any waterbodies within the Pro
ject Area. None ofthe major waterbodies will be fraversed by the Project, and 
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these waterbodies lie primarily outside ofthe Project Area. Honey Creek is con
sidered a superior high quality water (SHQW) by OEPA. Three sfream reaches 
evaluated (S500, S501 and S711) are tributary to Honey Creek. Sfream reach 
S500 is the begiiming of a sfream created by a culvert in State Route 98. Road 
ditched running parallel to State Route 98 outlet mto the culvert thus creating 
enough concenfrated flow to create a scoured chaimel. As a result this sfream 
contains a large amoimt of sediment. Sfream reach S501 is in the typical condi
tion for sfreams flowing through agricultural fields in the Project area and is main
tained. Sfream reach S711 is one ofthe natural sfream channels evaluated. Pre
cipitated ferrous iron was observed in the chaimel indicating groundwater dis
charge into the channel. This sfream is only tributary observed to Honey Creek 
that would contribute to the maintenance of Honey Creek as a SHQW. Fiuther 
details on these sfreams are described in Table 6.1. 

All of the sfreams within the Survey Corridor may be used to some extent by 
wildlife as a source of drinking water. However, many of the sfreams are inter
mittent or ephemeral therefore water availability is intermittent and may be pre
sent only during periods of continuous or heavy precipitation or during the snow-
melt period in the spring. Furthermore, the conditions in these sfreams are typi
cally unsuitable for fish most ofthe year and unsuitable for bi-valves. Amphibi
ans and macro-invertebrates are likely to inhabit intermittent sfreams when water 
is present. 

Man-made ponds are scattered throughout the Project area. Ponds vary in size, 
but are typically less than 1 acre with depths ranging from 2 to 10 feet. Man-made 
ponds are used primarily for recreational purposes are located in open or forested 
residential areas adjacent to farm fields. Wildlife may also utilize these resources. 

# 
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î.*3f?je ^ ^ M S ^ ^ ^ ^ ^ ^ ^ ^ m ^ ^ i . ^ ^ m ^ ^ ^ m ^ m ' ^ . ^. "*:.̂ i3i 

9 (0 
2 3 

"G c' 
.a. o 

Q 5 
eo Q 

!l 
Ii 

w (5 UJ» 

'///////////////////////////A 'yl^4^^f^/<MWy.^!^m 

m Turbines (01-14-11) | | l l l l j Access Road Permanent ROW (01-14-1 

* ' ' * ' ^ ' ° ' ' I I Access Road lemporary ROW (01-14-1 

® V100w/80mHub(130mtipheight) ^ Collection ROW (01-14-11) 

• V100w/95mHub(145mtipheight) g||Tu.bhePermanentlmpaC(01-14-11) 

— Fir^dDeBneatedStream ^ 3 TurbheTempo,arylmpact(01-14-11) 

2. Field DeBneated Wetland HJ^Q giiBam 

I) £ 3 3 Survey Corridor (01-18-11) 

1)03̂ ^̂ "=̂  
Public Roads 

Note: NHD = National Hydrographic Dataset 
Source: USGS In cooperation with USEPA 

Appendix A 
Black Fork Wbid Bteng^, LLC 

Field Delm^tsd Features 
Frames of24 

0 50 100 200 Feet 4 



85; 

CO . $ 

c@ Q 

It 
I f 
UJ 

f g 

Ii 

,^-^* 

Turbines (01-14-11) 

Vestas VIOO 

• VIOO w/80 m Hub (130m tip height) 

• VIOO w/95 m Hub (145m tip height) 

——— Reld DeBneated Stream 

^ X Field DeBneated W^land 

Access Road Permanent ROW (01-14-11) | , , _ J Survey Corridor (01-18-11) 

Access Road Temporary ROW (01-14-11) | ^ J No Access 

CollecUon ROW (01-14-11) PubBc Roads 

Turbine Permanent Impact (01-14-11) 

Turbine Temporary Impact (01-14-11) 

NHD Stream 

Note: NHD = NaBonal Hydrographic Dataset 
Source: USGS in cooperation with USEPA 

Appendix A 
Black Fork Wind Energy, LLC 

Field Delineated Features 
Frames of24 

0 50 100 200 Feet 4 



.•J^!|?ff*,.»5.»» ;-• •.. -f-''i;'i( 

^^^ | | i i | rgp§ i | i i | l | | ^ 

Turbines (01-14-11) | : : : : : j Access Road Permanent ROW (01-14-11) | [ . _ J Survey Conidor (01-18-11) 

* ^ ' ° ' ^ ™ I I Access Road Temporary ROW (01-14-11) f^^^ttoHceiss 
® V100w/80mHub(130mtipheight)^C„I^^RO^„,0,.,4.„) PubScRoads 

• VIOO w/95 m Hub (145m tip height) ^ | T j ^ l „ g p „ „ 3 ^ „ , l ^ 3 j „ 0 , . . , ^ „ ) Note: NHD = National Hydrographic Dataset 

— Field DeBneated Stream F 3 ^ TurbmeTempcerv Impact (01-14-111 Source: USGS in cooperation with USEPA 

2 Field DeBneated Wetland NHD Stream 

Appendix A 
Black Fork Wind Ener^, LLC 

Fiekl Delineated Features 
Frame? of24 

0 50 100 Feet 4 



CO Q 

-.& 
i l 

@ 2 

^m V^y/'/ '^y^yyAuAZELBl^JsH ^?/////y////////A 
•vvvvvvvvvvv 

Turbhes (01-14-11) 

Vestas VI00 

• VIOO w/80 m Hub (130m tip height) 

• VIOO w/95 m Hub (145m tip height) 

- ~ — Reld DeBneated Stream 

W J i Reld DeBneated Wetland 

i l j Access Road Permanent ROW (01-14-11) £ . _ 3 Survey Corridor (01-18-11) 

Access Road Temporary ROW (01-14-11) | ^ j ^ No Access 

Collectton ROW (01-14-11) PubBc Roads 

Turbine Permanent Impact (01-14-11) 

Turbine Temporary impact (01-14-11) 

NHD Stream 

Note: NHD = National Hydrographic Dataset 
Source: USGS in cooperation with USEPA 

/^pendixA 

Black Fork Wind Energy, LLC 
Field Delineated Features 

Frames of24 

0 50 100 200 Feet 4 



• ' ^ 

"^^ j^ r^ l^ l^ l^ i i l ^^ l l ^a ted^ ieajtuFit̂ ; 
^m^T^^^^m 

Turtihes (01-14-11) | : : : : :1 AccessRoad Permanent ROW(01-14-11) | ^ , _ J Survey Corrida(01-18-11) 

^ ^ ' ^ ' ^ ^ I { Access Road l^mporaiy ROW (01-14-11) ^ ^ ^ H o f e c a s s 
® V 1 0 0 w / 8 0 m H u b ( 1 3 0 m t i p h e i g h t ) ^ C ^ ^ i „ „ R O „ , „ , . , ^ , „ p ^ ^ ^ ^ , 

• V100w/95mHub(145mUpheight) ^ TurbinePemianentImpact(01-14-11) 

- — Field DeBneated Stream ^ TurbineTempc.arylmpact(01-14-11) 

^ Reld Delheated Wetland NHD Stream 

Note: NHD ̂  National Hydrographic Dataset 
Sowce: USGS In cooperaSon with USEPA 

Appendix A 
Black Fork Wind Biergy, LLC 

FieM Delineated Features 
Frames of24 

0 50 100 200 Feet 4 



%^pK?f 

Turtjines (01-14-11) | : : : : : | Access Road Permanent ROW (01-14-11) [ ^ 1 Survey Corridor (01-18-11) 

VbstasVlOO |::JVX;| Access Road Temporary ROW (01-14-11) ^ 3 ' * ' * « ' = ^ 

• VIOO w/80mHub(130m tip height) 1 ^ 7 } Collection ROW (01-14-11) PubBcRoads 

• VIOO w/ 95 m Hub (145m tip height) ^ ^ ^ ^ ^ p ^ , ^ ^ ^ ^ ^ ^ ^ , p , . „ . „ ) 

Reld DeBneated Stream ^ Turbine Temporary Impact (01-14-11) 

j Reld Delineated W^land JJ^Q g j gg^ 

Note: NHD = Natonal Hydrographic Dataset 
Source: USGS Bi cooperation with USEPA 

Appendix A 
Black Fork Wind Energy, LLC 

Fiekl Delineated Features 
Frame 10 of 24 

0 50 100 200 Feet 4 



^^^i)^ j | | |^ i§^| | i | |afe( i :Feature 
^'Ti^i^»^>^^w^^msm^^^Mmm^s^^s^^^^^^mi^w^-''ff^^^^>ms^ 

Turbines (01-14-11) | : : : : i i Access Road Permanent ROW (01-14-11) ^ . _ J Survey Corridor (01-18-11) 

VeslasVlOO I I Access Road Temporary ROW (01-14-11) J J j N o A c c e s s 
® V100w/80mHub(130mtiphe^ht)^C„ll,^RO,y,0,.,^„) PubUcRcads 

• V100w/95mHub(145mtiphei9ht) ^ Turbine Permanent Impact (01-14-11) 

— Reld DeBneated Stream g ^ Turbine Tempc.arylmpact(01-14-11) 

2 2 Reltl Delineated Wetland NHO Stream 

Note: NHD - Nalon^ Hydrographic Dataset 
Source: USGS In cooperation with U S E P A 

Appendix A 
Black Fork Wind Ener^ , LLC 

FiehJ Oelbieated Features 
Frame 11 of 24 

0 50 100 200 Feet 4 



' ^ "T i^s^rS- '^ fs '^ i | v ^ « « i a ^ ^ ^ 

Turbines (01-14-11) 

\^stasV100 

f-.---\ Access Road Permanent ROW (01-14-11) £ 3 ] | Survey Corridor (01-18-11) 

I i l l Access Road lempoiarv ROW (01-14-111 ^ ^ J N O A c c e s s 

• VIOOw/80mHub(130mtipheight) ^ C o l , ^ ^ „ R O ^ „ ( 0 , . , ^ „ ) PubBcRoads 

• VIOO w/ 95 m Hub (145m tip height) _ | j ^ ^ ^ ^ ^ p ^ 3 ^ „ , ^ ^ ^ , o ^ . „ . „ j 

— — Reld Dellne^ed Sfream f - ^ Turbine Temporary Impact (01-14-111 

^ Z FieldDellne^edW^land NHDSIream 

Note: NHD = National Hydrographic Dataset 
Source: USGS in cooperation with USEPA 

Appendix A 
Black Fork Wind Energy, LLC 

Rekl Delineated Features 
Frame 12 of 24 

0 50 100 200 Feet 4 



^ ^ ^ l | | | | g y | t | l | | i i l ^ ^ 

• 

TurtjInes (01-14-11) 

Vestas V100 

•.«?« 

Access Road Pennanent ROW (01-14-11) ( [ . _ J Survey Comdor (01-18-11) 

I I Access Road Temporary ROW (01-14-11) ^ ^ ^ U o f e a s s 

® V100w/80mHub(130mtiphelght)^CollecltonROW(01-14-11) PubBcRoads 
• VIOO w/95 m Hub (145m tip height) 

I Turbine Permanent Intact (01-14-11) 

— Reld Delineated Stream ^ ^ Turbine Temporary Impact (01-14-11) 

^ 2 ^ Field DelBieated Wetland ^^r. c i ___ 

Note: NHD = Nafional Hydrographic Dataset 
Source: USGS in cooperation with USEPA 

Appendix A 
Black Fork Wnd Brtergy, LLC 

Fieki Ddineated Features 
Frame 13 of 24 

0 50 100 200 Feet 4 



(.'.^JSj' 

Turt)ines (01-14-11) 

WstasVlOO 
" M Access Road Pennanent ROW (01-14-11) L , _ J Survey Corridor (01-18-11) 

[ y l M Access Road Temporary ROW (01-14-11) | ^ ^ ^ No Access 

• VIOO w/ 80 m Hub (130m tip height) ^ collectton ROW (01-1^11) Pubfic Roads 

• VI00 w/ 95 m Hub (145m tip height) I Turt>ine Permanent Impact (01-14-11) 

- — FieldDelkieatedStream g ^ TurbineTemporarylmpact(01-14-11) 

^ 3 field DeBneated Wetland f „ gĵ ^̂  
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Black Fork Wind 
Field Survey Photographs 

Date: September 22, 2009 
Location P007: Looking upstream at S002 
Direction ofView: Southwest 

Djio: S.jpicmbcr 12, 2009 
Location POOS: Downstream at S002 
Direction of View: Northeast 

02:002741 BF08_05-B2906 [DUPED - Stoos] 
PliotologBlackFork 012111 .doc-2/8/2011 



Date:October 18, 2010 
Location P49- Stream SO 13 looking upstream 
Direction of View: East 

• 

• * tf t h- ' * 

ft.j.-: 

Date:October 18, 2010 
Location P50: Stream S013, looking downstream 
Direction of View: West 

Fl:>i!wSri 

• 

02:002741_BF08_05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111 .doc-2/8/2011 



Date: October 2, 2009 
Location P209: S021 taken from Nazor Road 
Direction of View: South 

Date: September 22, 2009 
Location PI009: Stream S500 from Route 98 
Direction of View: West 

02:002741_BF08 05-B2906 [DUPED - Stoos] 
Photolog^BlackFork_012111 .doc-2/8/2011 



Date: September 22, 2009 
Location P1027: Downgradient at Stream S501 
Direction of View: West 

fs?«=v 
^i-

^. ' f 

Date: September 22, 2009 
Location PI026: Upstream at Stream S501 
Direction of View: East 

02:002741_BF08_05-B2906 [DUPED - Stoos] 
Photolog„BlackFork_012111 .doc-2/8/2011 



Date: September 24, 2009 
Location PI044: Stream S505 
Direction of View: South 

Date: September 24, 2009 
Location PI049: Stream S506, taken from road culvert. 
Direction of View: East 

02:002741_BF08^05-B2906 [DUPED - Stoos] 
Photolog BlackFork_012111 .doc-2/8/2011 



Date: September 24, 2009 
Location P1050: Stream S506 
Direction of View: North 

Date: October 14, 2010 
Location P5: Looking across channel of stream S508 
Direction of View: Northeast 

02:00274I_BF08_05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111.doc-2/8/20U 



Date:October 14, 2010 
Location P6: Stream 508 looking downstream 
Direction of View: South 

Date: October 14,2010 
Location P7: Stream S700, looking upstream 
Direction of View: West 

02:002741_BF08_05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111 .doc-2/8/2011 
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Date: October 18,2010 
LocatioP47: Stream S705, looking upstream 
Direction of View: North 

> • . — V A <» • _ • 

Date:October 18, 2010 
Location P48: Stream S705, looking downstream 
Direction of View: South 

02:002741_BF08_05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111 .doc-2/8/2011 



Date: October 18,2010 
Location P51: Stream S706, looking upstream 
Direction of View: North 

Date: October 18,2010 
Location P52: Stream S706, looking downstream 
Direction of View: South 

02:002741 BF08_05-B2906 [DUPED - Stoos] 
Pliotolog BlackFork_0121 ll.dpc-2/8/2011 



Date:October 18, 2010 
Location P53- Stream S707, looking upstream at tractor crossing 
Direction of View: East 

Date:October 18, 2010 
Location P54: Stream S707, looking downstream 
Direction of View: West 

02;002741_BF08_05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111 .doc-2/8/2011 



Date: October 18, 2010 
Location P59: Stream S709, looking upstream 
Direction of View: South 

Date: October 18,2010 
Location P60: Stream S709, looking downstream 
Direction of View: North 

02:002741_BF08_05-B2906 [DUPED - Stoos] 
Photolog BlackFork_012111 .doc-2/8/2011 



Date: October 19, 2010 
Location P66: Stream 711, looking downstream at remains of an old bridge 
Direction of View: North 

Date: October 22, 2009 
Location P900: W800, a small isolated wetland within a crop field, notice surrounding rise in 
topography. 
Direction of View: South 

02:002741_BF08_05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111 .doc-2/8/2011 



Date: January 17,2011 
Location P573: Upstream at S801 
Direction of View: Northeast 

Date: January 17,2011 
Location P574: Downstream at S801 
Direction of View: Southwest 

02:002741_BF08_05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111 .doc-2/8/2011 



Date: January 17,2011 
Location P575: Downstream at S802 
Direction of View: East 

ffX •*\.'A'J 

Date: January 17, 2011 
Location P576: Upstream at S802 
Direction of View: West 

02:002741_BF08_05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111 .doc-2/8/2011 



Date: January 17,2011 
Location P578: Upstream at Stream S803 
Direction of View: South 

•• ' , - i^iV-J!: ' 

W-y- £ , * *- i • • : ^ 2 

Date: January 17,2011 
Location P579: Downstream at Stream S803 
Direction of View: North 

02:00274LBF08_05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111.doc-2/8/2011 



Date: October 15,2010 
Location P18: Looking north at wetland W901 in an active agricultural field 
Direction of View: North 

O2:O02741_BFO8_O5-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111 .doc-2/8/2011 



Date: October 22, 2009 
Location P899: Looking at stream SI550. 
Direction of View: North 

02:002741_BF08_05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111 .doc-2/8/2011 



Date: October 15, 2010 
Location P32: Looking downstream at stream SI553 
Direction of View: Northwest 

t!*.v-
Date:October 15, 2010 
Location P33: Stream SI553 bank erosion near collection line crossing 
Direction of View: North 

02:002741_BF08_05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111 .doc-2/8/2011 



Date: October 23, 2009 
Location P916: View of stream S1560. 
Direction of View: North 

Date: October 23, 2009 
Location P917: Typical view of stream SI 560 from inside the banks. 
Direction of View: North 

02:002741_BF08 05-B2906 [DUPED - Stoos] 
Pliotolog BlackFork_012111 .doc-2/8/2011 



Date: October 23, 2009 
Location P918: Close up view of Phalaris arundinacea choked stream S1560 channel. 
Direction of View: Southwest 

Date: October 15, 2010 
Location P13: Looking downstream at stream SI562 
Direction of View: East 

02;002741_BF08 05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111 .doc-2/8/2011 



Date: October 15, 2010 
Location P14: Looking downstream at stream SI 562 
Direction of View: Northeast 

02:002741_BF08_05-B2906 [DUPED - Stoos] 
Photolog_BlackFork_012111.doc-2/8/2011 
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Routine Wetland Determination 
DATA FORM 

1987 Corps Wetland Delineation Manual 
Project/Site: Black Fork Wind Project 

Applicant/owner: Black Fork Wind, LLC 

lnvestigator(s): A. Gardner & R. Noyes 

Do normal circumstances exist on tiie site? ^ Y e s D No 

Is the site significantly disturbed (atypical situation)? El Yes D No 

Is the area a potential problem area? Q Yes M No 

Explanation of atypical or problem area: Active agricultural field, vegetation cut. 

Date: 10/21/09 

County: Richland 

State: OH | 

Community ID: PEM 

Sector: 

Transect ID: V\̂ 800 

Status: Isolated I 

VEGETATION fFor'strata, indicate T = tree: S = shrub: H = herb: V = vine) 

Dominant Plant Species 'Stratum Indicator % Dominant Plant Species 'Stratum Indicator 
Cover 

Galeopsis tetrahit 

Poa compressa 

Echinochloa crus-galli 

H 

H 

H 

Nl 

FACU 

FACU 

% 
Cover 

HYDROPHYTIC VEGETATION INDICATORS: 

% of dominants OBL, FACW, & FAC: 66% 

Remarks: Sparse vegetation. 

Vegetation in about half of wetland has been cut by combine. 

Hydrophytic vegetation present? D Yes Q No 
Rationale for decision/Remarks: 

HYDROLOGY 

Inundated: D 

Saturated in upper 12 in: 

WQ if sat/inundated: 

n Water is clear D Preser 

D Water is turbid D Otiier: 
D Oil Siieen present 

D 

ice of litter 

Depth of inundation: inches 

Depth to free water in pit: inches 

Deptii to saturated soil: inches 

Check all tliat apply & explain below: 
n Stream, lake or gage data 
n Aerial photographs 
D Other 

Water IVIarks: D 
on 

Drift Lines: Q 

Oxidized Root (live roots) 

Channels <12 in.: D 

FAC Neutral: D 

Sediment Deposits: Q 

Drainage Patterns: M 

Local Soil Survey: Q 

Water-stained Leaves: D 

Other (explain): Small depression in slightly rolling agricultural field. 

Wetland hydrology present? ^ Yes D No 
Rationale for decision/remarks: 



SOILS 

IVIap Unit Name (Series and Phase): 
loam 

Taxonomy (subgroup) 

Profile Description 

Fitchville-Bennington silt Drainage Class Somewhat pooriy drained 
Field observations confimn mapped type? ^ Yes D No 

Depth 

(inches) 

0 - 1 0 

10-14 

Horizon 

Matrix color 

(Munsell 
moist) 

Ap 10YR2/1 

2.5Y 4/1 

Mottle colors 

(Munsell 
moist) 

7.5YR 6/8 

Mottle abundance 

size and contrast 

5%, large, distinct 

Texture, concretions, 

structure, etc. 

Loam 

Clay loam 

Ap is nice dark loam 
with high organic 
matter content. 

Hydric Soil Indicators: (check all that apply) 
D Histosol 

D Histic Epipedon 
n Sulfidic Odor 

n Aquic Moisture Regime 
n Reducing Conditions 
D Gleyed or Low-Chroma 

S Matrix chroma < 2 with mottles 

E Mg or Fe Concretions 

D High Organic Content in Surface Layer of Sandy Soils 

n Organic Streaking in Sandy Soils 

n Listed on National/Local Hydric Soils List 
D Other (explain in remarks) 

Hydric soils present? 

Rationale for decision/Remarks: 
M Yes D No 

Wetland Determination 

Hydrophytic vegetation present? 

Hydric soils present? 

Wetland hydrology present? 

Is the sampling point within a wetland? 

Watersiied Relationship 

Wetland is 

13 Yes 
^ Y e s 
S Y e s 

^ Y e s 

D N O 

D N O 

D N O 

D N O 

What is this based on? 

Field review 
Stream name (if known): 

Approximate distance to stream: 

What watershed is the delineated wetland within? 

n Abutting Comments: See below. 
D Adjacent with surface connection Flow relationship to associated stream: 

D Adjacent without surface connection D intermittent surface D ephemeral surface 
D perennial surface ^ no surface flow 

Is the associated stream reach delineated? Q Yes Q No Flow is: 

n discrete 
Is the associated stream reach: D TNW D P-RPW Q confined 

DS-RPW DNon-RPW D other 
^ _ _ _ Explain: 
Rationale/Remarks: 

Wetland is cleariy isolated. The surrounding topography rises about 2 feet all around the wetland. 

D discrete and confined 
n overland sheet flow 



ORAM V. 5.0 Field Form Quantitative Rating 

Site: W800 Rater(s): A. Gardner & R . Noyes Date: 10/21/09 

0 0 

max 6 pts. 

1 1 

Metric 1. Wetland Area (size). 
Select one size class and assign score. 

>50 acres (>20.2ha) (6 pts) 
25 to <50 acres (10.1 to <20.2ha) (5 pts) 
10 to <25 acres (4 to <10.1ha) (4 pts) 
3 to <10 acres (1.2 to <4ha) (3 pts) 
0.3 to <3 acres (0.12 to <1.2ha) (2pts) 
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt) 
<0.1 acres (0.04ha) (0 pts) 

IVIetric 2. Upland buffers and surrounding land use. 
max 14 pts. 2a. 

2b. 

13 14 

Calculate average buffer width. Select only one and assign score. Do not double check. 
WIDE. Buffers average 50m (164ft) or more around wetland perimeter (7) 
MEDIUM. Buffers average 25m to <50m (82 to <164fl) around wetland perimeter (4) 
NARROW. Buffers average 10m to <25m (32ft to <82ft) around wetland perimeter (1) 
VERY NARROW. Buffers average <10m (<32ft) around wetland perimeter (0) 

Intensity of surrounding land use. Select one or double check and average. 
VERY LOW. 2nd growth or older forest, prairie, savannah, wildlife area, etc. (7) 
LOW. Old field (>10 years), shrubland, young second growth forest. (5) 
MODERATELY HIGH. Residential, fenced pasture, pari<, consen/ation tillage, new fallow field. (3) 
HIGH. Uriaan, Industrial, open pasture, row cropping, mining, construction. (1) 

Metric 3. Hydrology. 
max 30 pts. 3b. 

/ 

3d. 

3a. Sources of Water. Score all that apply. 
High pH groundwater (5) 
Other groundwater (3) 
Precipitation (1) 
Seasonal/Intermittent surface water (3) 
Perennial surface water (lake or stream) (5) 

3c. Maximum water depth. Select only one and assign score. 
>0.7 (27.6ln) (3) 
0.4to0.7m(15.7to27.6in)(2) 
<0.4m(<15.7in)(1) 

3e. Modifications to natural hydrologic regime. Score one or double check and average. 

Connectivity. Score all that apply. 
100 year floodplain (1) 
Between stream/lake and other human use (1) 
Part of wetland/upland (e.g. forest), complex (1) 
Part of riparian or upland corridor (1) 

Duration inundatlon/saturatidn. Score one or dbl check. 
Semi- to permanently inundated/saturated (4) 
Regulariy inundated/saturated (3) 
Seasonally Inundated (2) 
Seasonally saturated in upper 30cm (12in) (1) Z. 

None or none apparent (12) 
Recovered (7) 
Recovering (3) 
Recent or no recovery (1) 

3 17 

Check all disturtjances obsen/ed | 

/ 
ditch 
tile 
dike 
weir 
stormwater input • 

point source (nonstormwater) 
filling/grading | 
road bed/RR track 

dredging 
other row croDPina 1 

1 : , , .r^-r™*^-, r4 

Metric 4. Habitat Alteration and Development. 
max 20 pts. 4a. Substrate disturbance. Score one or double check and average. 

_ None or none apparent (4) 
" Recovered (3) 
_ Recovering (2) 
_ Recent or no recovery (1) 

4b. Habitat development. Select only one and assign score. 
1 Excellent (7) 

Very good (6) 
'_ Good (5) 

Moderately good (4) 
" Fair (3) 
2 Poor to fair (2) 
" Poor(1) 

17 

T 

subtotal this page 

4c. Habitat alteration. Score one or double check and average. 

None or none apparent (9) 
Recovered (6) 
Recovering (3) 
Recent or no recovery (1) 

Check all disturt)ances obsen/ed | 

/ 

1 1 

mowing 
grazing 
clearcutting 
selective cutting 
woody debris removal 
toxic pollutants 

/ 

shrub/sapling removal 
herbaceous/aquatic bed removal 
sedimentation 
dredging 
farming 
nutrient enrichment 

1 



ORAIU V. 5.0 Field Form Quantitative Rating 

Site: W800 Rater(s): A. Gardner & R. Noyes I bate: 10/21/09 

subtotal Vn\s page 

0 17 Metric 5. Special Wetlands. 
max 10 pts. subtotal Check all that apply and score as indicated. 

Bog (10) 
Fen (10) 
Old growth forest (10) 
Mature forested wetiand (5) 
Lake Erie coastal/tributary wetland-unrestricted hydrology (10) 
Lake Erie coastal/tributary wetland-restricted hydrology (5) 
Lake Plain Sand Prairies (Oak Openings) (10) 
Relict Wet Praires (10) 
Known occurrence state/federal threatened or endangered species (10) 
Significant migratory songbird/water fowl habitat or usage (10) 
Category 1 Wetland. See Question 1 Qualitative Rating (-10) 

1 18 Metric 6. Plant communities, interspersion, microtopography. 
max 20 pts. 6a. Wetland Vegetation Communities. 

Score all present using 0 to 3 scale. 
Aquatic bed 
Emergent 
Shrub 
Forest 
Mudflats 
Open water 
Other 

6b. horizontal (plan view) Interspersion. 
Select only one. 

" ^ H i g h (5) 
__ Moderately high(4) 
___ Moderate (3) 

Moderately low (2) 
___ Low(1) 
/ ^ None (0) 

6c. Coverage of Invasive plants. Refer 
to Table 1 ORAM long fonn for list. Add 
or deduct points for coverage 

Extensive >75% cover (-5) 
_ Moderate 25-75% cover (-3) 
_ Sparse 5-25% cover (-1) 

Neariy absent <5% cover (0) 
1 Absent (1) 

6d. Microtopography. 

Vegetation Community 
0 
1 

2 

3 

Cover Scale 
Absent or comprises <0.1ha (0.2471 acres) contiguous area 
Present and either comprises small part of wetland's 

vegetation and is of moderate quality, or comprises a 
significant part but Is of low quality 

Present and either comprises significant part of wetland's 
vegetation and is of moderate quality or comprises a small 
part and Is of high quality 

Present and comprises significant part, or more, of wetland's i 
vegetation and is of high quality * . • 

Narrative Description of Vegetation Quality 
low 

mod 

high 

Low spp diversity and/or predominance of nonnative or 
disturbance tolerant native species 

Native spp are dominant component of the vegetation, 
although nonnative and/or disturbance tolerant native spp 
can also be present, and species diversity moderate to 
moderately high, but generallyw/o presence of rare 
threatened or endangered spp 

A predominance of native species, with nonnative spp 
and/or disturbance tolerant native spp absent or virtually 
absent, and high spp diversity and often, Iwjt not always, 
the presence of rare, threatened, or endangered spp 

Mudflat and Open Water Class Quality 

Score all 
_0_ 
_0_ 
_0_ 
0 

jresent using 0 to 3 scale. 
Vegetated hummucks/tussucks 
Coarse woody debris >15cm (6in) 
Standing dead >25cm (lOln) dbh 
Amphibian breeding pools 

18 

0 
1 
2 
3 

Microtopography Cove 
0 
1 

2 

3 

Absent <0.1ha (0.247 acres) 
Low 0.1 to <1ha (0.247 to 2.47 acres) 
Moderate 1 to <4ha (2.47 to 9.88 acres) 
High 4ha (9.88 acres) or more 

r Scale 
Absent 
Present very small amounts or if more common 

of marginal quality 
Present in moderate amounts, but not of highest 

quality or In small amounts of highest quality 
Present In moderate or greater amounts 

and of highest quality 

GRAND TOTAL(max 100 pts) 

Refer to the most recent ORAM Score Calibretlon Report for the scoring breakpoints between wetland categories at the Ibllowing address: http://www.epa.state.oh.us/dsw/401/401 .html 

last rev ised 1 Februarv 2001 i lm 

http://www.epa.state.oh.us/dsw/401/401


WETU^ND DETERIMINATION DATA FORIVI - Northcentral and Northeast Region 

Project/Site: Black Fork City/County: . Richland 

Applicant/Owner: Element Power 

Sampling Date: 1 0 / 1 5 / 2 0 1 0 

State: Q H Sampling Point: W D 9 0 1 

investigator(s): A. Gardner, K. Guadagno Section, Township, Range:. 

Landform (hillslope, terrace, etc.): . Flat Local relief (concave, convex, none): COnveX 

Slope (%): 1% Lat: Long: Datum: 

Soil Map Unit Name: Bennlngton-Fltchville silt loams NWI classification: P ^ M 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes. / No (If no, explain in Remarks.) 

Are Vegetation. 

Are Vegetation. 

/ .. Soil. 

,Soil 

_, or Hydrology. 

_, or Hydrology. 

. significantly disturbed? 

. naturally problematic? 

Are "Nomial Circumstances" pfesent? Yes _ 

(If needed, explain any answers in Remarks.) 

No / 

SUMIVIARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes. 

Hydric Soil Present? Yes. 

Wetland Hydrology Present? Yes. 

No. 

No. 

No 

Is the Sampled Area 
within a Wetland? Yes No 

If yes, optional Wetland Site ID: W 9 0 1 
Remarks: (Explain alternative procedures here or in a separate report.) 
Area is problematic because this is a farmed wetland. 

HYDROLOGY 
Wetland Hydrology Indicators: 

Primarv Indicators (minimum of one is required: check all that aoolv) 

Surface Water (Al) 

High Water Table (A2) 

Saturation (A3) 

Water Marks (BI) 

Sediment Deposits (B2) 

Drift Deposits (B3) 

Algal Mat or Crust (B4) 

Iron Deposits (B5) 

Inundation Visible on Aerial Imagery (B7) 

•J Sparsely Vegetated Concave Surface (B8) 

Water-Stained Leaves (B9) 

Aquatic Fauna (813) 

Marl Deposits (815) 

Hydrogen Sulfide Odor (01) 

Oxidized Rhizospheres on Living Roots (03) 

Presence of Reduced Iron (04) 

Recent Iron Reduction in Tilled Soils (06) 

Thin Muck Surface (07) 

Other (Explain in Remarks) 

Secondarv Indicatprs (minimum of two required) 

Surface Soil Cracks (86) 

Drainage Patterns (810) 

Moss Trim Lines (816) 

Dry-Season Water Table (02) 

Crayfish Burrows (08) 

Saturation Visible on Aerial Imagery (09) 

Stunted or Stressed Plants (D1) 

Geomorphic (position (D2) 

Shallow Aquifard(D3) 

Microtopographic Relief (D4) 

FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? 
(Includes capillary fringe) 

Yes 

Yes 

Yes 

No / Depth (inches): 

No / Depth (inches): 

No / Depth (inches): Wetland Hydrology Present? Yes "f No. 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 
Bowl shaped depression within active agricultural field. Adjacent forested area is wetland. 
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V E G E T A T I O N - Use scientif ic names of plants. 

Tree Stratum (Plot size: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Saolino/Shmb Stratum (Plot size: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Hert) Stratum (Plot size: 5 ' rad iUS 

1 Phalaris arundinacea 
2. Cyperus esculentus 
3 Polygonum saggitatum 
4 Glycin max (soybean) 

5.-

6. 

7. 

8. 

9. 

10. 

11.. 

12. 

Woody Vine Stratum (Plot size: 

1. 

2. 

3. 

4. 

Remarks: (Include photo numbers here 
Farmed wetland, however soybean 

Absolute Dominant Indicator 
) % Cover Species? Status . 

= Total Cover 

.) 

= Total Cover 

.) 
5 0 % Yes FACW 

5 0 % Yes FACW 

5 % OBL 

5 % Nl 

= Total Cover 

,) 

= Total Cover 

or on a separate sheet.) 
s unable to successfully grow and wetland plai 

Samplina Point: VVUyUI 

Dominance Test worksheet: J 

Number of Dominant Species _ % 
That Are OBL. FACW. or FAC: ^ (A) 

Total Number of Dominant _ 
Species Across All Strata: ^ (B) 

Percent of Dominant Species . __ 
That Are OBL. FACW. or FAC: * ^U (A /8 ) 

Prevalence Index worksheet: 

Total % Cover of: Multiolvbv: 

OBL soecies x 1 = 

FACWsoecies x 2 = 

FAC species x 3 = 

FACU soecies x 4 = 

UPL soecies x 5 = 

Column Totals: (A) (8) 

Prevalence Index = 8/A = 

Hydrophytic Vegetation Indicators: 

/ Rapid Test for Hydrophytic Vegetation 

Dominance Test is >50% 

Prevalence Index is S3.0' 

Morphological Adaptations' (Provide supporting 
data in Remarks or on a separate sheet) 

Problematic Hydrophytic Vegetation^ (Explain) 

1 
' Indicators of hydric soil and wetland hydrology must ^ 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 

Tree - Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 

Sapling/shrub - Woody plants less than 3 in. DBH 
and greater than 3.28 ft (1 m) tall. 

Herb - All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 

Woody vines - All woody vines greater than 3.28 ft in 
height. 

Hydrophytic 
Vegetation 
Present? Yes '̂  No 

its are out competing and thriving. 

< 
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SOIL Sampling Point: WD901 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth 
(Inches) 

Matrix Redox Features 
Color (moist) 

0-12 10YR3/2 
Color (moist) 

7.5YR5/8 
% Tvpe' Loc" Texture Remarks 

M&PL si l ty c lay Ap, lots of highly decomposed O M , but 

not enough to be mucky mineral 

1 2 - 2 0 G l e y l 5 / N 3 0 Mg concentration 3 0 C M Clay B horizon 
Gley 1 3/N 
Fe concentration 

7.5YR4/6 
M 

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. \ocation: PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators: 

Histosol (A1) 
Histic Epipedon (A2) 
Black Histic (A3) 
Hydrogen Sulfide (A4) 
Stratified Layers (A5) 
Depleted Below Dark Surface (A11 
Thick Dark Surface (Al 2) 
Sandy Mucky Mineral (SI) 
Sandy Gleyed Matrix (S4) 
Sandy Redox (S5) 
Stripped Matrix (86) 
Dark Surface (S7) (LRR R, NILRA149B) 

Polyvalue Below Surface (S8) (LRR R, 
MLRA 149B) 

Thin Dari< Surface (S9) (LRR R, MLRA 149B) 
Loamy Mucky Mineral (FI) (LRR K, L) 

^ Loamy Gleyed Matrix (F2) 
Depleted Matrix (F3) 
Redox Dari< Surface (F6) 
Depleted Dari< Surface (F7) 

^ Redox Depressions (F8) 

Indicators for Problematic Hydric Soils^: 

2 cm Muck (A10) (LRR K, L, MLRA 149B) 
Coast Prairie Redox (A16) (LRR K, L, R) 
5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
Dark Surface (S7) (LRR K, L) 
Polyvalue Betow Surface (S8) (LRR K, L) 
Thin Dari< Surface (S9) (LRR K, L) 
Iron-ManganesQ Masses (F12) (LRR K, L, R) 
Piedmont Floodplain Soils (F19) (MLRA 149B) 
Mesic Spodic (tA6) (MLRA 144A, 145,149B) 
Red Parent Material (TF2) 
Very Shallow Dari< Surface (TF12) 
Other (Explain in Remari<s) 

Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 

Type: Clay 

Depth (inches): J2_ Hydric Soil Present? Yes. No 

Remarks: 
From 4-6 inches, distinct prominent Fe concentrations = F8, remainder upper 12 was low chroma. 

US Army Corps of Engineers Northcentral and Northeast Region - Interim Version 
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WETLAND DETERIVIINATION DATA FORM - Northcentral and Northeast Region 

Project/Site: Black Fork City/County: R'chland 

Applicant/Owner: Element Power 

Sampling Date: 10/15/2010 

State: O ^ Sampling Point: WD90 # 
Investigator(s): A. Gardner, K. Guadagno 

Landform (hillslope, ten'ace, etc.): '^'^' 

Section, Township, Range:. 

Local relief (concave, convex, none): ' ^ " ^ ^ ^ 

, 1% Lat: Slope (%): 

Soil Map Unit Name: Bennington-Fitchville silt loams 

Long:. Datum: 

NWI classification: f ^ " " 

Are climatic / hydrologic conditions on the site typical for this time of year? Yes ^ No. (If no, explain in Remarî s.) 

Are Vegetation. 

Are Vegetation. 

/ .. Soil. / 

,Soil 

_, or Hydrology. 

_, or Hydrc)logy. 

. significantly disturi:)ed? 

. naturally problematic? 

Are "Normal Circumstances" present? Yes _ 

(If needed, explain any answers in Remari<s.) 

No 

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Yes 1 _ 

Yes / _ 

Yes ' L 

No. 

No. 

No 

Is the Sampled Area 
within a Wetland? Yes / No 

If yes, optional Wetland Site ID: ^ ^ ^ 1 
Remarks: (Explain alternative procedures here or in a separate report.] 

Area is problematic because this is a farmed wetland. 

HYDROLOGY 

h 
Wetland Hydrology Indicators: 

Priman/ Indicators (minimum of one is required: check all that apply) 

Surface Water (Al) 

High Water Table (A2) 

Saturation (A3) 

Water Mari<s (81) 

Sediment Deposits (82) 

Drift Deposits (83) 

Algal Mat or Crust (84) 

Iron Deposits (85) 

Inundation Visible on Aerial Imagery (B7) 

_y_ Sparsely Vegetated Concave Surface (88) 

Water-Stained Leaves (89) 

Aquatic Fauna (813) 

Mari Deposits (815) 

Hydrogen Sulfide Odor (01) 

Oxidized Rhizospheres on Living Roots (C3) 

Presence of Reduced Iron (C4) 

Recent Iron Reduction in Tilled Soils (06) 

Thin Muck Surface (07) 

Other (Explain in Remarks) 

Secondarv Indicators (minimum of two required) 

Surface Soil Cracks (86) 

Drainage Patterns (810) 

Moss Trim Lines (816) 

Dry-Season Water Table (02) 

Crayfish Burrows (C8) 

Saturation Visible on Aerial Imagery (09) 

Stunted or Stressed Plants (D1) 

Geomorphic Position (D2) 

Shallow Aquitard (D3) 

Microtopographic Relief (D4) 

FAC-Neutral Test (D5) 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Present? 

Yes 

Yes 

Yes 

_ No . 

_ No_ 

_ No_ 

/ 
/ 
/ 

(includes capillary fringe) 

Depth (inches):. 

Depth (inches):. 

Depth (inches):. Wetland Hydrology Present? Yes ^ No. 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

Bowl shaped depression within active agricultural field. Adjacent forested area is wetland. 
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VEGETATION - Use scientific names of plants. Sampling Point: WD901 

Tree Stratum (Plot size:. 

1. 

Absolute Dominant Indicator 
% Cover Soecies? Status 

Saplinq/ShrubStratum (Plotsize:. 

1. 

= Total Cover 

: Total Cover 

Herb Stratum (Plot size: 5' radius 

Phalaris arundinacea 50% 

Cyperus esculentus 50% 

Polygonum saggitatum 5% 

Glycin max (soybean) 5% 

FACW 

FACW 

OBL 

Nl 

Dominance Test worksheet: 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 

Total Number of Dominant 
Species Across All Strata: 

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 100 

(A) 

(B) 

(A/8) 

Prevalence Index worksheet: 

Total % Cover of: 

OBL species 

FACW species 

FAC species 

FACU species 

UPL species 

Column Totals: 

Multiolv bv: 

x 1 = . 

x 2 = . 

x 3 = , 

x 4 = . 

x 5 = , 

(A) , (B) 

Prevalence Index - 8/A = 

Hydrophytic Vegetation indicators: 

/ Rapid Test for Hydrophytic Vegetation 

Dominance Test is >50% 

Prevalence Index is S3.0' 

Morphological Adaptations' (Provide supporting 
data in Remari<s or on a separate sheet) 

Problematic Hydrophytic Vegetation' (Explain) 

'indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 

Tree - Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 

Sapling/shrub - Woody plants less than 3 in. DBH 
9. 

10. 

11. 

12. 

= Total Cover 

Woodv Vine Stratum (Plot size: ) 

1. 

2. 

3. 

4. 

= Total Cover 

Remarks: (Include photo numbers here or on a separate sheet.) 

Farmed wetiand, however soybean is unable to successfully grow and wetland plat 

and greater than 3.28 ft (1 m) tall. 

Herb - All hert)aceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 

Woody vines - All woody vines greater than 3.28 ft in 
height. 

Hydrophytic 
Vegetation 
Present? Yes "f No 

its are out competing ahd thriving. 
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SOIL Sampling Point: ^ P ^ Q ' ' 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth 
(inches) 

Matrix Redox Features 

0-12 
Color (moist) 

10YR3/2 
Color (moist) 

7.5YR5/8 
% Tvpe' Loc'' 

12-20 Gleyl 5/N 30 Mg concentration 30 

Gley 1 3/N 

Fe concentration 

7.5YR4/6 

Texture Remarks 

M& PL si l ty c lay Ap, lots of highly decomposed OM, but 

not enough to be mucky mineral 

M Clay B horizon 

M 

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. location: PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators: 

Histosol (Al) _ 
Histic Epipedon (A2) 
Black Histic (A3) _ 
Hydrogen Sulfide (A4) _ 
Stratified Layers (A5) j / 
Depleted Below Dark Surface (A l l ) _ 
Thick Dark Surface (Al 2) _ 
Sandy Mucky Mineral (SI) _ 
Sandy Gleyed Matrix (S4) j / 
Sandy Redox (S5) 
Stripped Matrix (S6) 
Dark Surface (S7) (LRR R, MLRA 149B) 

Polyvalue Below Surface (S8) (LRR R, 
MLRA USB) 

Thin Dark Surface (S9) (LRR R, MLRA 149B) 
Loamy Mucky Mineral (FI) (LRR K, L) 
Loamy Gleyed Matrix (F2) 
Depleted Matrix (F3) 
Redox Dark Surface (F6) 
Depleted Dark Surface (F7) 
Redox Depressions (F8) 

Indicators for Problematic Hydric Soils : 

2 cm Muck (A10) (LRR K, L, MLRA 149B) 
Coast Prairie Redox (A16) (LRR K, L, R) 
5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
Dari< Surface (S7) (LRR K, L) 
Polyvalue Below Surface (S8) (LRR K, L) 
Thin Dari< Surface (S9) (LRR K, L) 
Iron-Manganese Masses (F12) (LRR K, L, R) 
Piedmont Floodplain Soils (F19) (MLRA 149B) 
Mesic Spodic (TA6) (MLRA 144A, 145,149B) 
Red Parent Material (TF2) 
Very Shallow Dark Surface (TF12) 
other (Explain in Remarics) 

^Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 

Restrictive Layer (if observed): 

Type: Clay 

Depth (inches): J2_ Hydric Soil Present? Yes / No 

Remarks: 

From 4-6 inches, distinct prominent Fe concentrations = F8, remainder upper 12 was low chroma. 
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ORAM V. 5.0 Field Form Quantitative Rating 

4 
Site: P^k r^ O r t [ i h r A U^/D( |Rater(s): / k ^ \VatB:/0 ' /V' /O 

I I 
maxSpu. subtotal 

Lm 
insx 14 pt i . subtotal 

am 

Metr id. Wetland Area (size). 
Select one size class and assign score. 

>50 acres (>20.2ha) (6 pts) 
25 to <50 acnss (10.1 to <20.2ha) (S pts) 
10 to <25 acres (4 to <10.1ha) (4 pts) 
3 to <10 acres (1.2 to <4ha) (3 pts) 
0.3 to <3 acres (0.12 to <1.2ha) (2pt5) 
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt) 
<0.1 acres (0.04ha) (0 pts) 

Metric 2. Upland buffers and surrounding land use. 
2a. Calculate average buffer width. Select only one and assign score. Do not double check. 

___ WIDE. Buffers average SOm (164ft) or more around wetland perimeter G') 
MEDIUM, Buffers average 2Sin to <50ni (82 to <164fl) arourid wetland perimeter (4) 
NARROW. Buffers average lOm to <25tn(32lt to <82ft) around wetland perimeter (1) 

i n V E R Y NARROW. Buffers average <1 On) (<32ft) around wetland perimeter (0} 
2b. Intensity of surrounding land use. Select one or double check and average. 

VERY LOW. 2nd growth or older forest, prairie, savannah, wildlrfe area, eta (7} 
LOW. Old Held (>10 years), shrubland, young second growth forest (5) 
MODERATELY HIGH. Residerttial, fenced pasture, park, conservation tillage, new fellow field. (3) 

T j H I G H . Uri»n, Industrial, open pasture, row cropping, ntining, constnjstion. (1) 

Metrics. Hydrology. 

2 

max 30 pis. subtotal 3a. Sources of V\feiter. Scor^ all that apply. 
High pH groundwater (6) 
Other groundwater (3) 
Predprtatton (1) 

^ Seasonal/Intermittent surface water (3) 
Perennial surface water (lake or stream) (5) 

3c. Maximum water depth. Select only one and assign score. 
1>0.7(27.6in>(3) 
10.4 to 0.7m (16.7 to 27.6in).(2) 
j<0.4m(<l5.7in)(1) 

3e. Modfficatlons to natural hydrologic iBgime. Score one or double check and average. 

3b. Connectiwty. Score all that apply. 
100 year floodplain (1) 
Between stream/lake and other human use (1) 
Part of wettand/upland (e^g. forest), complex (1) 
Part of riparian or upland conidor (1) 

3d. Duration inundatton/saturation. Scene one or dbl check. 
Semi- to permanently inundatedfeaturated (4) 
Regularlyinundated/satucated (3) 

•yC Seasonally inundated (2) 
Seasonally saturated in upper 30cm (12in) (1) 

None or none apparent (12} 
Recovered (7) 
Recovering (3) 
Recent or no recovery (1) 

O di 

Che :k all disturbances observed 
ditch 
tile 
dike 

weir 

stormwater input 

point source (nonstn 
filling/grading 
naad bed/RR track 

dredging 
other 

Metric 4. Habitat Alteration and Development. 
max 20 pts. subtotal 4a. Sub^rate dlsturtjance. Score one or double check and average. 

__ None or none apparent (4) 
_ Recovered (3) 

^ _ ^ Recovering (2) 
2 Recent or no reoovsiy (1) 

4b. Habitat development. Selectonly one and assign score. 
_ Excellent (7) 

Very good (6) 
\ Good (S) 
* Moderately good (4) 
', Fair (3) 
[ Poor to fair (2) 

l "XlPoor(1) 
4c. Habitat alteration. Score one or double check and average. 

3{ 

None or none apparent (9) 
Recovered (6) 
Recovering (3) 
Recent or no recovery (1) 

subtotal this page 

Check all disturisances otiserved 
mowing 
grazing 
dearcuttlns 
selective cutting 
woody debris removal 
toxic pollutants 

shrub/sapling removal 
herbaceous/aquatic bed removal 
sedimentation 
dredging 

V farming 
•y nutrient enrichment 

last revised 1 February 2001 jjm 



ORAM V. 5.0 Field Form Quantitative Rating 

Site: Rat6r{s): Date: i -3 
subtotal thl» 

^ l -^ l 
a 

Metric 5. Special Wetlands. 
max 10 pti. aubtotai Check all that apply and score as indicated. 

Bog (10) 

Fen (10) 

Old growth forest (10) 

Mature forested wetland (5) 

Lake Erie coastal/tributary wetland-unrestricted hydrology (10) 

Lake Erie coastal/tributary wetland-restricted hydrology (5) 

Lake Plain Sand Prairies (Oak Openings) (10) 

Relict W9t Praires (10) 

Known occurrence state/federal threatened or endangered species (10) 

Significant migratory songbird/water fowl habitet or usage (10) 

Category 1 WMIand. See Question 1 Qualitative Rating (-10) 4221 
'3 IB- Metric 6. Plant communities, interspersion, microtopography. 
max 20 pic subtotal 6a. Wetland Vegetation Communities. 

Scoiie allpresent using 0 to 3 scale. 

_ Aquatic bed 

J Emergent 

_ Shwb 

_ Forest 

_ Mudflats 

_ Open water 

JOther 

Sb. horizontal (plan view) Interspersion. 

Select only one. 

iH lgh (5) 

_ Moderately high{4) 

^ Moderate (3) 

^ _ ^ Moderately low (2) 

2 '-«w(1) 
• jNone(O) 

6c. Coverage of invasive plante. Refor 

to Table 1 ORAM long fomi for list Add 

or deduct points for coverage 

2 Extensive >75% cover (-S) 

_ Moderate 25-76% cover (-3) 

_ Sparse 5-25% cover {-1} 

_ Neariy absent <S% cover (0) 

]Absent (1) 

6d. Micreitopography. 

Score all present using 0 to 3 scale. 

<2 Vegeteted hummucks/tussucks 

^ Coarse woody debris >1Scm (Sin) 

r y Stending dead >25cm (lOin) dbh 

T j ) Amphibian breeding pools 

Veqetation Community Cover Scale 

0 

1 

2 

3 

Absent or comprises <0.lba (0.2471 acres) contifluous area 

Present and either comprises small part of wetland's 

vegetetion and is of moderate quality, or comprises a 

significant part but Is of low quality 

Present and either comprises significant part of wetlan$J's 

vegetetbn and is of moderate quality or comprises a siriall 

Dart and Is of high quality 

Present and comprises significant part, or nacre, of wetland's 

vegetetion and is of high quality 

Narrative Desprlptton of Vegetation Quality 
low 

mod 

high 

Low spp diversity and/or predominance of nonnative or 

disturi]ance (alerant native species 

Native spp are dominant component ofthe vegetetion, 
although nonnative and/or disturbance tolerant native spp 

can also be present, and species diversity moderate ta 

moderately high, but generallyw/o presence of rare 

threatened or endangered spp 

A predominance of native species, with nonnative spp 

and/or disturisance tolerant native spp absent or virtually 

absent, and high spp diversify and often, but not always, 

the presence of rare, threatened, or endangered spp 

Mudflat and Qpen Water Class Quality 
0 

1 

2 

3 

Microtopography 

Absent <0.1ha (0.247 acres) 

Low 0.1 to <1ha (0.247 to 2.47 acres) 

Moderate 1 tb <4ha (2.47 to 9.88 acres) 

High 4ha (9.88 acres) or more 

Cover Scale 
0 
1 

2 

3 

/yjsent 
Present very small amounte or if more common 

of marginal quality 

Present In moderate amounts, but not of highest 
quality or in small amounts of highest quality 

Present in moderate or greater amounts, 

and of highest quality 

GRAND TOTAL(max 100 pts) 

Refer lo the most recent ORAM Score C8llbr«lton Report ror the scoring breakpoints between weVand categories at jhe following address: hltp:'Miww.epa.stale.oh.uBMswM01/40i .html 

last revised 1 February 2001 jjm 



Qualitative Habitat Evaluation Index 
and Use Assessment Field Sheet QHEI Score: 

stream & Location: S002 

A. Francisco and R. McGinnis 

River Code: -

Unnamed Tributary to Honev Creek 

STORET#: 
jScorers Full Name & Affil 

Lat/Long.: A n 

RM: 

iationrecaog^^Er̂  
9 4 1 6 /82 

1 0 . 
onmentinc 

. 7 1 

9 Daft 

GO 

9:0 9 /2 2 /09 

Office verified 
location 

1] S U B S T R A T E Check ONLYXwo substrate TYPE BOXES; 
estimate % or note every type present 

BEST TYPES 
D D BLDR/SLABS [10] i 
D D BOULDER [9] 
D D COBBLE [8] 
n D GRAVEL [7] 
D D SAND [6] 
D D BEDROCK [5] 

POOL RIFFLE POOL RIFFLE OTHER TYPES 
DDHARDPAN[4 ] 
n D DETRITUS [3] 
D D MUCK [2] 
El • SILT [2] 
D D ARTIFICIAL [0]. 

(Score natural sutistrates; ignore 
N U M B E R OF B E S T T Y P E S : Cl 4 w more [2] sludge from point-sources) 

Comments Dsorlessp] 

100 100 

Check ONE (Or 2 & average) 
ORIGIN QUALITY 

D LIMESTONE [1] • HEAVY [-2] 
• TILLS [1] D MODERATE [-1] Substrate 
a WETLANDS [0] " " - ' D NORMAL [0] 
D HARDPAN [0] Q FREEX1J 
D SANDSTONE [0] "^Dfe : " ' " [ jEXTENSiVEl ; -2 ] 
• RIP/RAP [0] S % D MODERATE [-1] 
D LACUSTURINE [0] S * ^ B NORMAL [0] 
D SHALE [-1] n N 0 N E [ 1 ] 
a COAL FINES [-2] 

Maximum 
20 

21 I N S T R E A M C O V E R Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal 
quality; 2-Moderate amounts, but not of highest qualify or in small amounts of highest 

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 
diameter log that Is stable, well developed rootwad in deep /last water, or deep, well-defined, functional pools. 

-O—POOLS > 70cm P] _JL-OXBOWS, BACKWATERS [1] _Q_ UNDERCUT BANKS [1] 
2 OVERHANGING VEGETATION [1] 
0 SHALLOWS (IN SLOW WATER) [1] 
0 ROOTMATS [1] 

,R00TWADS[1] 
BOyLDERS [1] 

AQUATIC MACROPHYTES [1] 
LOGS OR WOODY DEBRIS [1] 

Comments 

AMOUNT 
Check ONE (Or 2 & average) 

n EXTENSIVE >75% [11] 
D MODERATE 25-75% [7] 
B SPARSE 5-<25% [3] 
D NEARLYABSENT<5%[1] 

Cover 
Maximum\\ 5 

20 

3] C H A N N E L M O R P H O L O G Y Check ONE in each category (Or 2 & average) 
SINUOSITY 

D HIGH [4] 
D MODERATE [3] 
D LOW [2] 
D NONE [1] 
Comments 

DEVELOPMENT 
• EXCELLENT [7] D 
D GOOD [5] D 
D FAIR [3] D 
11 POOR[1] B 

CHANNELIZATION 
NONE [6] 
RECOVERED [4] 
RECOVERING [3] 
RECENT OR NO RECOVERY [1] 

STABILITY 
B HIGH [3] 
D MODERATE [2] 
D L0W[1] 

Channel 
Maximum 

20 

4] B A N K E R O S I O N A N D R I P A R I A N Z O N E Check ONE in each category for EACH BANK (Or 2 per banl< & average) 
River right looking downstream^ ^ R I P A R I A N W I D T H . „ F L O O D P L A I N Q U A L I T Y 

, n EROSION • • WIDE > 50m [4] • Cl FOREST, SWAMP [3] • • CONSERVATION TILLAGE [1] 
E B NONE / LITTLE [3] • Q MODERATE 10-50m [3] D D SHRUB OR OLD FIELD [2] D D URBAN OR INDUSTRIAL [0] 
n D MODERATE [2] • • NARROW 5-1 Om [2] D D RESIDENTIAL, PARK, NEW FIELD [1] D D MINING / CONSTRUCTION [0] 
D D HEAVY/SEVERE [1] Q D VERY NARROW < 5m [1] D D FENCED PASTURE [1] Indicate predominant land use(s) , 

El B NONE [0] Q B OPEN PASTURE, ROWCROP [0] past 100m riparian. Riparian '• 
C o m m e n t s Maximum 

10 

5] POOL I GLIDE AND RIFFLE/RUN QUALITY 
MAXIMUM DEPTH 

Check ONE (ONLY!) 
n > 1 m [ 6 ] 
no.7-<1m[4] 
D 0.4-<0.7m [2] 
D 0.2-<0.4m [1] 
B < 0.2m [0] 

Comments 

CHANNEL WIDTH 
Check ONE (Or 2 & average) 

O POOL WIDTH > RIFFLE WIDTH [2] 
n POOL WIDTH = RIFFLE WIDTH [1] 
D POOL WIDTH > RIFFLE WIDTH [0] 

CURRENT VELOCITY 
Check ALL that apply 

D TORRENTIAL [-1] D SLOW [1] 
D VERY FAST [1] D INTERSTITIAL [-1] \ 
D FAST [1] D INTERMITTENT [-2]; 
D MODERATE [1] D EDDIES [1] 

Indicate for reach - pools and riffles. 

Recreation Potential 
Primary Contact 

Secondary Contact 
(circle one and comment on back) 

Pool / 
Current 

Maximum 
1 2 ^ 

Indicate for functional riffles; Best areas must be large enough to support a population _ 
o f r i f f l e -ob l iga te s p e c i e s : Check O N E (Or 2 & average). DNO RIFFLE [metric=0] 

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 
D BEST AREAS > 10cm [2] D MAXIMUM > 50cm [2] n STABLE (e.g., Cobble, Boulder) [2] D NONE [2] 
D BEST AREAS 5-10cm [1] D MAXIMUM < 50cm [1] Q MOD. STABLE (e.g., Large Gravel) [1] D LOW [1] 
B BEST AREAS < 5cm D UNSTABLE (e.g., Fine Gravel, Sand) [0] D MODERATE [0] Rime/t 

[metric=0] D EXTENSIVE [-1] 
Comments 

Run 
' Maximum 

6] G R A D I E N T ^ ^nM) 

D R A I N A G E A R E A 
( mi2) 

B VERY LOW - Low [ 2 # 
D MODERATE [6-10] 
D HIGH - VERY HIGH [10-6] 

%POOL:( ) %GLIDE:( 50 ) GradientL 

%RUN: r ^ % R ' F F L E : ( ) """ ' """" ' ' Maximum 
10"^ 

EPA 4520 06/16/06 
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Q l ^ l g ^ m ^ Primary Headwater Habitat Evaluation Form 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H H E ^ C O r ^ u n ^ f m e t r l c ^ ^ ^ ) 

SITE NAiviE/LOCATiON [BJack Fork Wind Project ...^ . 

13 

LENGTH OF STREAIVI REACH (ft) 

SITE NUMBER_5^1?_ 

163 LAT. 

RIVER BASIN Ohlo Rlver 

LONG. 

. DRAINAGE AREA (mi') L 

RIVER CODE! IRIVER MILE [ 

DATE ̂ 1MM2__J_ SCORER A. Garder.fl COMMENTS 

NOTE: Complete All Items On This Form - Refer to "Field Evaluation Manual for Ohio's PHWH Streams" for Instructions 

STREAM CHANNEL 
MODIFICATIONS: 

O NONE/NATURAL CHANNEL D RECOVERED D RECOVERING D RECENT OR NO RECOVERY 

SUBSTRATE (Estimate percent of every type of substrate present. Check ONLYW/o predominant substrate TYPE boxes 
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

TYPE 

no 
BLDR SLABS [16 pts] 
BOULDER (>256 mm) [16 pts] 
BEDROCK [16 pt] 
COBBLE (65-256 mm) [12 pts] 
GRAVEL (2-64 mm) [9 pts] 
SAND (<2 mm) [6 pts] 

PERCENT 
0% 
0% . 
0% 
0% 

TYPE 

0% 
0% 

no 
oo 
oo 
DO 

Total of Percentages of Q n n % 
BIdr Slabs, Boulder, Cobble, Bedrocl< _ J 

(A) 

SCORE OF TWO MOST PREDOIMINATE SUBSTRATE TYPES: 12 

SILT[3pt] 
LEAF PACK/WOODY DEBRIS [3 pts] 

FINE DETRITUS [3 pts] 

CLAY or HARDPAN [Opt] 

MUCK [Opts] 

ARTIFICIAL [3 pts] 

100% 

PERCENT 
7yjLJ 

0% 

0% 

0% 

0% 

(B) 

TOTAL NUMBER OF SUBSTRATE TYPES: 1 

Maximum Pool Depth (Measure the maximum pool depth within tfie 61 meter (200 ft) evaluation reach at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Checl< ONLY one box): 

> 30 centimeters [20 pts] f ~ l > 5 cm - 10 cm [15 pts] 
> 22.5 - 30 cm [30 pts] D "̂  ^ * '̂" [̂  P*®1 
>10 -22.5 cm [25 pts] ' O NO WATER OR MOIST CHANNEL [0 pts] 

COMIMENTS :P°°rP°°'<!gyg'°P'?g'?i i MAXIMUM POOL DEPTH (centimeters): 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) 
> 4.0 meters (> 13') [30 pts] 
> 3.0 m - 4.0 m (> 9' 7" - 13') [25 ptS] 
> 1.5 m - 3.0 m (> 9' 7" - 4" 8") [20 pts] 

COMMENTS! 

D 
(Check ONLY one box): 

>1.0m - 1.5 m(> 3'3"-4-8") [15 pis] 
< 1.0m(<=3'3")[5pts] 

.AVERAGE BANKFULL WIDTH (meters): 2.08 

HHEI 
Metric 
Points 

Substrate 
Max s 40 

a 
A + B 

Pool Depth 
Max = 30 

• 
Bankfiill 
Width 

Max=30 

This Information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY î VNOTE: River Left (L) and Right (R) as looking downstreami^ 

RIPARIAN WIDTH FLOODPLAIN QUALITY 
L R (Per Bank) L R (Most Predominant per Bank) 

O D Wide>10m Q D Mature Forest, Wetland 

n n Moderate 5-10m O O '"""ature Forest, Shrub or Old 
Field 

Residential, Park, New Field 

L R 

DD 
O D Narrow <5m O O 

D D None D O _ Fenced Pasture 
COMMENTS' incised by 6-8 feet no'access tofioodpiain. 

OO 
oo 

Conservation Tillage 

Urban or Industrial 

Open Pasture, Row Crop 

Mining or Construction 

FLOW REGIME (At Time of Evaluation) (Check O/VLYone t p l : 
Stream Flowing O Moist Channel, isolated pools, no ftow (Intermittent) 
Subsurface flovv with isplged pools (Interstitial) D Dry channel, rTojaterXEphei^^^ 
COMMENTSjLi le i j in termit tent , water present due to t ime of year. ^̂  _ „ _ ™ _ _ . _ 1 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) j;Check ONLY one box) 
None O 1-0 

O 1 0.5 1.5 

STREAM GRADIgNT ESTIMATE 
I Flat (0.5 ft/100 ft) O Flat to Moderate D Moderate (2 ft/100 tt) 

JCheck O.._. ,. 
P 2.0 P ; 3.0 
D 2.5 O >3 

D Moderate to Severe D Severe (io ft/ioo ft) 

October 24, 2002 Revision PHWH Form Page -1 



ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed) 

QHEI PERFORMED? - Q Y e s Q N o QHEI Score I 

DOWNSTREAM,,DESIGNAT^ 

BWWH Name: L;,.^^^,,,^^:^;,,.,^^.,^,,,,.^,„,,^___^^ 

CWH Name: 4 _ _ _ . _ . _ _ _ _ _ _ _ _ _ _ ^ 

Q E W H Name: I 

L (If Yes, Attach Completed QHEI Form) 

Distance from Evaluated Stream i 
f 

Distance from Evaluated Stream ) 
Distance from Evaluated Stream J 

• 

MAPPING: ATTACH COPIES OF IMAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE StTE LOCATION 

USGS Quadrangle Name:! 

County: l ? * ? ^ " ^ . L Township / City:. 

NRCS Soil Map Page:L J NRCS Soil Map Stream Order 1 , 

MISCELLANEOUS 

Base Flow Conditions? (Y/N): lY 
Date of last precipitation:. 10/14/10 Quantity: L 0.06 

Photograph Information: 1 ^ ^ ^ ' facing east from collection line crossing, looking upstream. P50 - Facing west from collection l i n ^ 

IN I _ ... . r"^ioo%n Elevated Turbidity? (Y/N): Canopy (% open): X 

Were samples collected for water chemistry? (Y/N): 
IN 

Field Measures: Temp (°C)1 I Dissolved Oxygenirng/I) | 

|_ (Note 1 ^ sample no. or id. and attach results) Lab Number:_L 

J p H ( S . U . ) ! j Conductivity (pmhos/cm) L 

Is the sampling reach representative of the stream (YIHj . i If not, please explain:_ 

Additional comments/descriptbn of pollution impacts:. 

• 
BIOTIC EVALUATION 

Perfonned? (Y/N):. 
N 

(If Yes, Record all observations. Vouctier collections optional. NOTE: all vouctier samples must be labeled witii tiie site 
ID number. Include appropriate field data sheets from the Primary Headwater Habitat Assessment Manual) 

Fish Observed? (Y/N)l 
N tt J Voucher? (Y/N). VouQhgr?.(Y/NiL„_J Salarnanders Observed? (Y/N)l 

Frogs or Tadpoles Observed? (Y/N)j|g | Voucher? (Y/N)jj^ JAquatic Macroinvertebrates Observed? (Y/N) 

Comments RegardingJBIoiogy: •—•—— • * ^ ^ 

No aquatic wildlife observed. 

N 

jg i Voucher? (Y/N)! 

DRAWING A N D NARRATIVE DESCRIPTION OF STREAM REACH (Th is m u s t be c o m p l e t e d ) : 

Include important landmarks and otiier features of interest for site evaluation and a narrative description of the stream's location 

FLOW 

October 24, 2002 Revision 
PHWH Form Page - 2 



Qualitative Habitat Evaluation Index 
and Use Assessment Field Sheet QHEI Score: 

s t r e a m & L o c a t i o n : S21, Unnamed tributary to Loss Creek - ' ^ ^ ' _ _ .0-8 Date.j^ 0/ 0 ±1 09 
J. Zoladz & A. Francisco Scorers Full Name & AfRliation: Mm t er̂immM 

RiverCode:___. -___STORET#: j j ^ / . ^ i ^ i ^ y i 0 . 8 2 6 6 /82 . 7 6 3 9 Ofhce verified J-, 
location LJ 

1] S U B S T R A T E Check ONLYTwo substrate TYPE BOXES; 
estimate % or note every type present 

BEST TYPES 
D D BLDR/SLABS [10]! 
D D BOULDER [9] 
D D COBBLE [8] 
D D GRAVEL [7] 
D D SAND [6] 
D D BEDROCK [5] 

POOL RIFFLE POOL RIFFLE 

50 

OTHER TYPES 
D D HARDPAN [4] 
D D DETRITUS [3J . 
Q D M U C K [ 2 ] 
D I | S I L T [ 2 ] 
D D ARTIFICIAL [0] 

(Score natural substrates; ignore 
N U M B E R OF B E S T T Y P E S : Cl 4 or more [2] sludge from point-sources) 
Comments Ha or less [O] 

50 

Check ONE (Or 2 & average) 
ORIGIN QUALITY 

D LIMESTONE [1] • HEAVY [-2] 
D TILLS [1] D MODERATE [-1] Substrate 
• WETLANDS [0] ' * '^ ' D NORMAL [0] 
D HARDPAN [0] D FREEJiJ 
DSANDSTONE [0] • lViDfeC""tJEXfENSiVEl:-2i 
D RIP/RAP [0] i r ^5fej. D MODERATE [-1] 
D LACUSTURINE [0] S * % • NORMAL [0] 
D SHALE [-1] D N 0 N E [ 1 ] 
D COAL FINES [-2] 

Maximum 
20 

2] I N S T R E A M C O V E R indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal 
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest 

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools. 

. UNDERCUT BANKS [1] 

. OVERHANGING VEGETATION [1] 
SHALLOWS (IN SLOW WATER) [1] 
ROOTMATS [1] 

Comments 

Some overhanaina herbaceous vegetation 

0 

. POOLS > 70cm [2] 

.R00TWADS[1] 
BOULDERS [1] 

. OXBOWS, BACKWATERS [1] 

. AQUATIC MACROPHYTE^ [1] 
LOGS OR WOODY DEBRIS [1] 

AMOUNT 
Check ONE (Or 2 & average) 

D EXTENSIVE >75% [11] 
D MODERATE 25-75% [7] 
D SPARSE 5-<2S% [3] 
I I NEARLY ABSENT <5% [1] 

Cover 
Maximum 

20 

3] CHANNEL M O R P H O L O G Y Check ONE in each category (Or2& average) 

SINUOSITY 
D HIGH [4] 
D MODERATE [3] 
D LOW [2] 
I i NONE [1] 
Comments 
Maintained drainaae ditch 

DEVELOPMENT 
D EXCELLENT [7] 
D GOOD [5] 
D FAIR [3] 
B P00R[1] 

CHANNELIZATION 
D N0NE[6] 
D RECOVERED [4] 
D RECOVERING [3] 
B RECENT OR NO RECOVERY [1] 

STABILITY 
D HIGH [3] 
D MODERATE [2] 
B L0W[1] 

Channel 
Maximum 

20 

4] B A N K E R O S I O N A N D R I P A R I A N Z O N E Check ONE in each category for EACH BANK (Or 2 per bank & average) 
River right looking downstream ̂  RIPARIAN W I D T H , „ F L O O D P L A I N Q U A L I T Y 

I o EROSION • 5 WIDE > SOm [4] U D FOREST; SWAMP [3] D D CONSERVATION TILLAGE [1] 
0 B NONE / LITTLE [3] • D MODERATE 10-50m [3] D D SHRUB OR OLD FIELD [2] D D IIRBAN OR INDUSTRIAL [0] 
D D MODERATE [2] • • NARROW 5-1 OmP] D D RESIDENTIAL, PARK, NEW FIELD [1] D D MiNiNG / CONSTRUCTION [0] 
D D HEAVY/SEVERE [1] [7] B VERY NARROW < 5m [1] D D FENCED PASTURE [1] Indicate predominant land use(s) 

D D NONE [0] 0 B OPEN PASTURE, ROWCROP [0] pa^ 100m riparian. Riparian 
Comments 
Row crops on either side, low flow, no erosion 

Maximum 
10 

5] POOL / GLIDE AND RIFFLE/RUN QUALITY 
MAXIMUM DEPTH CHANNEL WIDTH 

Check ONE (ONLY!) Check ONE (Or 2 & average) 
D > 1m [6] 
D 0.7-<1m [4] 
D 0.4-<0.7m [2] 
D 0.2-<0.4m [1] 
n < 0.2m [0] 

Comments 
< 0.2m automatic value of 0 

D POOL WIDTH > RIFFLE WIDTH [2] 
D POOL WIDTH = RIFFLE WIDTH [1] 
B POOL WIDTH > RIFFLE WIDTH [0] 

CURRENT VELOCITY 
Check ALL that apply 

D TORRENTIAL [-1] B SLOW [1] 
D VERY FAST [1] D INTERSTITIAL [-1] 
D FAST [1] D INTERMITTENT [-2]j 
D MODERATE [1] D EDDIES [1] 

Indicate for reach - pools and riffles. 

Recr^ lon Potential 
Primary Contact 

^^IfBecondary Contact 
(dicle one and comment on back) 

Poo l / 
Current 

Maximum 
12^. 

Indicate for functional riffles; Best areas must be large enough to support a population 
o f r i f f l e -ob l iga te s p e c i e s : Check O N E (Or 2 & average). LJNO RIFFLE [metric=0] 

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 
DBESTAREAS>10cm[2] D MAXIMUM > 50cm [2] D STABLE (e.g., Cobble, Boulder) [2] D N O N E ^ ] 
D BEST AREAS 5-10cm [1] D MAXIMUM < 50cm [1] D MOD. STABLE (e.g., Large Gravel) [1] D | L O W [ 1 ] 
D BEST AREAS < 5cm D UNSTABLE (e.g., Fine Gravel, Sand) [0] D MODERATE [0] ' ' ^ « ^ 

[metric=0] D EXTENSIVE - 1 ] . , . ' * ' " ' 
C o m m e n t s u j i t Maximum 
Almost no flow, verv flat. _ 8 

0 

6] G R A D I E N T f̂  ft/mi) B VERY L O W - L O W ^ ] 
D R A I N A G E A R E A D MODERATE [6-10]V 

( mi2) D HIGH - VERY HIGH [10-6] 

%POOL:(^ 

%RUN: Q 

3 % G L I D E : C " l O r ) Gradient 

°)%RIFFLE:( ) Maximum 
10 

EPA 4520 06/16/06 
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O I ' l M E R i k ^'"''^^''y Headwater Habitat Evaluation Form I ^Q I 
H H E I S c o r e (sum of metrics 1. 2. 3) : • • H H E ^ C O r ^ u n ^ f m e t r j c ^ ^ ^ 

SITE NAME/LOCATION LUnnamed^,Tributaoi^ 

SITE NUMBER S021 RIVER BASIN S a n d u s k y —j DRAINAGE AREA (mî ') L | ^ | , 

LENGTH OF STREAM REACH (ft) 185 LAT. 40.82660 LONG. -82.76390 RIVER CODE\ iRIVER MILE 10 i8_ 

DATE i1Q/Q1/p9 J SCORER A . F . & J .Z. COMMENTS 

NOTE: Complete Al l Items On This Form - Refer to "Field Evaluation Manual for Ohio 's PHWH Streams" for Instruct ions 

STREAM CHANNEL 
MODIFICATIONS: 

n NONE/NATURAL CHANNEL C ] RECOVERED D RECOVERING 0 RECENT OR NO RECOVERY 

SUBSTRATE (Estimate percent of every type of substrate present. Check O/VLY two predominant substrate TYPE boxes 
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

TYPE 

on 
on 
oo 
on 

BLDR SLABS [16 pts] 

BOULDER (>256 mm) [16 pts] 

BEDROCK [16 pt] 

COBBLE (65-256 mm) [12 pts] 

GRAVEL (2-64 mm) [9 pts] 

SAND (<2 mm) [6 pts] 

PERCENT 

r j)% .1 
r 6% I 

TYPE 
1/1 

0% 
0% 

0% 

DD 
DO 
DO 

SILT[3pt] 
LEAF PACX/WOODY DEBRIS [3 pts] 

FINE DETRITUS [3 pts] 

CLAY or HARDPAN [Opt] 

MUCK [0 pts] 

ARTIFICIAL [3 pts] 

PERCENT 
50% 
0% 
6% 
0% 

50% 

0% 

Total of Percentages of g 00% 
BIdr Slabs, Boulder, Cobble, Bedrock ' 

(A) (B) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 

100% I 

TOTAL NUMBER OF SUBSTRATE TYPES 

Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check ONLY one box): 

> 30 centimeters [20 pts] Q > 5 cm -10 cm [15 pis] i 
> 22.5 - 30 cm [30 pts] Q <5cm[5pts] | • 
>10 - 22.5 cm [25 [As] _ _ ^ O NO WATER OR MOIST CHANNEL [JP pts] 

COMMENTS ^ MAXIMUM POOL DEPTH (centimeters): 6 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) (Check ONLY one box): 
> 4.0 meters (> 13') [30 pts] Q > 1.0 m - 1.5 tn (> 3" 3"-4'8") [15 pts] 
>3.0m -4.0m(>9'7"-13')[25pts] O S 1.0 tn (<=3'3") [5 pts] :l 
> 1.5 tn - 3.0 m (> 9'7" - 4'8") [20 pis] 

COMMENTS^ .AVERAGE BANKFULL WIDTH (meters): 2.04 

L R 

EH 
on 

(Per Bank) 
Wide > 10m 

Moderate 5-1 Om 

Narrow <5m 

None 
COMMENTS; 

L R 

DD 
OO 
on 
oo 

(Most Predominant per Bank) 
IVIature Forest, Wetland 
Immature Forest, Shrub or Old 
Field 

Residential, Park, New Field 

Fenced Pasture 

L R 

DD 
OEl 
n n 

HHEI 
Metric 
Points 

Substrate 
Max = 40 • 
A + B 

Pool Depth 
Max = 30 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY ilVNOTE: River Left (L) and Right (R) as looking downstream A 

RIPARIAN WIDTH FLOODPLAIN QUALITY 

a 
Bankfull 
Width 

Max=30 

£1 
Conservation Tillage 

Urban or Industrial 

Open Pasture, Row Crop 

Mining or Construction 

FLOW REGIME (At Time of Evaluation) (Check O/VLY one 
Stream Flowing 
Subsurface flowyyith isolated poo!s^{lntersW[iail) _ 
COMMENTS i " ' " " 

Moist Channel, isolated poote, no flow (Intermittent) 
Dn ,̂ chanjid jig_jAaterXE^ 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck ONLY one box): 
None D 1.0 
0.5 O 1.5 

STREAM GRADIENT ESTIMATE 
I Flat (0.5 ft/100 ft) D Flat to Moderate O Moderate (2 ft/100 ft) 

JCheck O 

D Moderate to Severe 

3.0 
>3 

1 Severe (10 ft/100 ft) 
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ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed): 

QHEI PERFORMED? - 0 Yes Q No QHEI Score [14.0 J (If Yes, Attach Completed QHEI Form) 

DOWNSTREAM DESIGNATED USE(S) 

IWWH Name: 

JCWH Name: _ 

I E W H Name: 

) Distance from Evaluated Stream 

; Distance from Evaluated Stream 

Distance from Evaluated Stream J _ _ _ , , ....-J 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION 

i 
I NRCS Soil Map Page: USGS Quadrangle Name:]!^"' '* ' ' '^"' ' '"^**" NRCS Soil Map Stream Order J 

County: J^f?**?»^„ Township / City:_ Vemon 

MISCELLANEOUS 

Base Flow Conditions? (Y/N):. L Date of last precipitation:. 10/01/09 Quantity:_ JJ2j 
Photograph Information: JPhoto P ? ? 9 _ ^ ^ ^ ^ ? 1 ' ^ 

Elevated Turbidity? (Y/N): J_ Canopy (% ogen): _L 1 0 0 % 

Were samples collected for water chemistry? (Y/N): J, 
N 

Field Measures: Temp (°C). J Dissolved Oxygen Img/I) 
I 
Y 

!_ (Note lab sample no. or id. and attach results) Lab Number:_ 

pH(S.U.)L_ J Conductivity (pmhos/cm). 

Is the sampling reach representative of the stream (Y/N)! If not, please explain:_ 

Additional comments/description of pollution impacts:. 

BIOTIC EVALUATION 

Performed? (Y/N):. 
N 

(If Yes, Record all observations. Voucher collections optional. NOTE: ail voucher samples must be labeled with the site 
ID number. Include appropriate field data sheets from the Primary IHeadwater Habitat Assessment Manual) 

Fish Observed? (Y/N). Voucbg[I,(Y/N)l 
N 

Salamanders Observed? (Y/N)j 
N 

Voucher? (Y/N) 
Frogs or Tadpoles Observed? (YIN)i^ I Voucher? (Y/N){||j iAquatic Macroinvertebrates Observed? (Y/N) 

Comments Regarding Biology: ~~'' '_ _^ 

Voucher? (Y/N)L 
.N 

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (Th is m u s t be c o m p l e t e d ) : 

Include important landmarks and other features of interest for site evaluation and a narrative description of the stream's location 

FLOW 

October 24, 2002 Revision 
PHWH Form Page - 2 



CX'ttXidnEm 
Qualitative Habitat Evaluation Index 
and Use Assessment Field Sheet QHEI Score: l\ 49 

s t r e a m & L o c a t i o n : S1550 - Unnamed tributary to Paramour Creek R M : £._2 Oate;_1 Qj g Qj 0 9 

A. Gardner & R. Noyes Scorers Fu l l Name & Aff i l iat ion: ecology«. BwiMment mc. 
River Code:_ _ _- - STORETff: j j ^ / ^ l ^ y i 0 • 8 j 4 7 782.72 6 2 Office verif ied J - . 

location LJ 

1] S U B S T R A T E Check ONLYTvio substrate TYPE BOXES; 
estimate % or note every type present 

POOL RIFFLE POOL RIFFLE B E S T TYPES 
D D BLDR/SLABS [10] 
D D BOULDER [9] 
D D COBBLE [8] 
D 11 GRAVEL [7] 
D D SAND [6] 
D D BEDROCK [5] (Score natural substrates; ignore 
N U M B E R OF B E S T T Y P E S : Cl 4 or more [2] sludge from point-sources) 

C o m m e n t s D 3 or less [O] 

50 90 

OTHER TYPES 
n n HARDPAN [4] 
D D DETRITUS [3] 
D D MUCK [2] 
D 1 | S I L T [ 2 ] 
D D ARTIFICIAL [0] . 

50 10 

Check ONE (Or 2 & average) 
ORIGIN QUALITY 

D LIMESTONE [1] D HEAVY [-2] 
• TILLS [1] H MODERATE [-1] Substrate 
n WETLANDS [0] D NORMAL [0] 
D HARDPAN [0] D FREEJ1J 
D SANDSTONE [0] ' l ^D^" "CfEXTENSIVE" [ -2 ] " 
D RIP/RAP [OJ i r ^ - "V 
P LACUSTURINE [0] iS * % • NORMAL [0] D SHALE [-1] 
D COAL FINES [-2] 

D MODERATE [-1] 
• NORMAL I 
D NONE [1] 

Maximum 
20 

• 

21 I N S T R E A M C O V E R Indicate presence 0 to 3: 0-M)sent; 1-Very small amounts or if more common of marginal 
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest 

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools. 

0 UNDERCUT BANKS [1] _ J . - POQI S > 7nrm m ^ 
J _ OVERHANGING VEGETATION [1] } 
2 SHALLOWS (IN SLOW WATER) [1] 
0 ROOTMATS [11 

. POOLS > 70cm [2] 
0 RbOTWAOS [1] 
0 BOULDERS [1] 

. OXBOWS, BACKWATERS [1] 
, AQUATIC MACROPHYTES [1] 
LOGS OR WOODY DEBRIS [1] 

Comments 

Scarce overhanaina shrubs, mostiv overhanaina Phalaris arundinacea. 

AMOUNT 
Check ONE (Or 2 & average) 

• EXTENSIVE >75% [11] 
n MODERATE 25-75% [7] 
B SPARSE S-<25% [3] 
• NEARLY ABSENT <5%[1] 

Cover 
Maximum 

20 

3] CHANNEL M O R P H O L O G Y Check ONE in each category (Or 2 & average) 
SINUOSITY 

D HIGH [4] 
D MODERATE [3] 
H LOW [2] 
D NONE [1] 
Comments 

DEVELOPMENT 
n EXCELLENT [7] 
n GOOD [5] 
H FAIR [3] 
D POOR [1] 

CHANNELIZATION 
D NONE [6] 
D RECOVERED [4] 
• RECOVERING [3] 
D RECENT OR NO RECOVERY [1] 

STABILITY 
m HIGH [3] 
D MODERATE [2] 
n LOW[1] 

Few veaatated point bars, low sinuositv in plan form. 

Channel 
Maximum 

20 

4] B A N K E R O S I O N A N D R I P A R I A N Z O N E Check ONE in each category for EACH BANK (Or 2 per t>arik & average) 
River right looking downstream RIPARIAN WIDTH 

I R EROSION • [3 WIDE > SOm [4] 
m m NONE / LITTLE [3] Q D MODERATE 10-50m [3] 
D D MODERATE [2] D D NARROW 5-1 Om [2] 
D D HEAVY/ SEVERE [1] [7] HVERY NARROW < 5m [1] D D FENCED PASTURE [1] 

D D NONE [0] El H OPEN PASTURE, ROWCROP [0] 
Comments 
Stream is incised bv about 7 feet. 

FLOOD PLAIN QUALITY 
U • FOREST^ SVVAMP [3] U • , CONSERVATION TILLAGE [1] 
D D SHRUB OR OLD FIELD [2] • O URBAN OR INDUSTRIAL [0] 
D D R E S I P E N T I A L , PARK, NEW FIELD [1] • D : MINING / CONSTRUCTION [0] 

Indics^e predominant land use(s) 
past iOOm riparian. Riparian 

Maximum 
10 

5] POOL / GLIDE AND RIFFLE/RUN QUALITY 
MAXIMUM DEPTH 
Check ONE (ONLY!) 
n > 1 m [ 6 ] 
D 0.7-<1m [4] 
D 0.4-<0.7m [2] 
11 0.2-<0.4m [1] 
D < 0.2m [0] 

Comments 

CHANNEL WIDTH 
Check ONE (Or 2 & average) 

H POOL WIDTH > RIFFLE WIDTH [2] 
n POOL WIDTH i= RIFFLE WIDTH [1] 
n POOLWIDTH> RIFFLE W n m i [0] 

CURRENT VELOCITY 
Check ALL that apply 

D TORRENTIAL [-1] O SLOW [1] 
D VERY FAST [1] D INTERSTITIAL [-1] 
D FAST [1] D INTERMITTENT [-2] 
n MODERATE [1] D EDDIES [1] 

Indicate for reach - pools and riffles. 

Recreation Potential 
Pr imary Contact 

Secondary Contact 
(drcle one and comment on back) 

Pool / re 
current 11 

Maximum 
12 

Indicate for funct ional riff les; Best areas must be large enough to support a populat ion 
o f r i f f l e -ob l iga te s p e c i e s : Check O N E (Or 2 & average). LINO RIFFLE [metric=0] 

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 
l lBESTAREAS>10cm[2] B MAXIMUM > 50cm [2] D STABLE (e.g., Cobble, Boulder) [2] D NONE [2] 
D BEST AREAS 5-10cm [1] D MAXIMUM < SOciri [1] B MOD. STABLE (e.g., Large Gravel) [1] U LOW [1] 
D BEST AREAS < 5cm D UNSTABLE (e.g.. Fine Gravel, Sand) [0] B MODERATE [0] niff le/i 

Comments 
[metric=0] D EXTENSIVE [-1] Run 

Maximum 
8 

6] GRADIENT ̂  
DRAINAGE AREA 

( 4.468 

ft/mi) D VERY LOW - LOW [2-4] 
B MODERATE [6-10] 

mi2) D HIGH-VERYHIGH [10-6] 

% P O O L : ( 40 ) % G L I D E : ( " 1 F ^ Gradient] 

% R U N : ( 20 ) % R I F F L E : ( 10 ) 
Maximum 

10 

EPA 4520 06/16/06 
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Qualitative Habitat Evaluation Index 
and Use Assessment Field Sheet QHEI Score: 

stream & Lo 

A. Gardner & R 

River Code: 

cation: 

Noves 

SI 553, Unnamed tributary to Marsh Run 

STORETHf: 
_Scorers Full Name & AfRliation:_ 

Lat./Long.: 4 n Q Q 6 
(NADBS-decimal")-: .X • i i i i i 

RM: _]_. 

Ecology & Environment, Inc. 

1 /82 . 7 1 

5 Date. 

7 8 

^ 012 21 09 

Office verified 
location 

1] S U B S T R A T E Check ONLYJvto substrate TYPE BOXES; 
estimate % or note every type present 

BEST TYPES 
D D BLDR/SLABS [10] i 
D D BOULDER [9] 
D D COBBLE [8] 
D D GRAVEL [7] 
D D SAND [6] 
D D BEDROCK [5] 

POOL RIFFLE OTHER TYPES 
D n HARDPAN [4] 
D n DETRITUS [3] 
n D MUCK [2] 
El B SILT [2] 
n n ARTIFICIAL [0] . 

POOL RIFFLE 

SILT 

(Score natural substrates; ignore 
N U M B E R OF B E S T T Y P E S : 0 4 or more [2] sludge from point-sources) 

Comments Da or less [O] 

stream was recently dredged, all run. 

Check ONE (Or 2 & average) 
ORIGIN QUALITY 

fl HEAVY [-2] 
D MODERATE [-1] 
D NORMAL [0] 
D FREEX1J 
•'EXfENSrVE'[-2] 

- ^ , D MODERATE [-1] 
D LACUSTURINE [0] S <%a NORMAL [0] 
D SHALE [-1] a NONE [1] 
D COAL FINES [-2] 

D LIMESTONE [1] 
B TILLS [1] 
D WETLANDS [0] 
D HARDPAN [0] 
D SANDSTONE [0] 
D RIP/RAP [0] 

D 

Substrate 

? x Maximum 
20 

2] I N S T R E A M C O V E R Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal 
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest 

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fest water, large 
diameter log that is stable, well developed rootwad in deep / ^s t water, or deep, well-defined, functional pools. 
J _ UNDERCUT BANKS [1] _ 0 _ PO0LS> 70cm [2] " OXBOWS, BACKWAfERS f l ] 
_ 0 _ OVERHANGING VEGETATION [1] 
0 SHALLOWS (IN SLOW WATER) [1j 
0 ROOTMATS [11 

J i _ POOLS > 70cm [2] 
J _ R O O T W A D S [1] 

0 BOULDERS [1] 
. AQUATIC MACROPHYTES [1] 
LOGS OR WOODY DEBRIS [1] 

Comments 

AMOUNT 
Check ONE (Or 2 & average) 

D EXTENSIVE >75% [11] 
n MODERATE 25-75% [7] 
D SPARSE 5-<25% [3] 
B NEARLY ABSENT <5<>/. [1] 

Cover 
Maximum 

20 

3] CHANNEL M O R P H O L O G Y Check ONE in each category (Or 2 & average) 
S INUOSITY D E V E L O P M E N T 

D HIGH [4] 
D MODERATE [3] 
D LOW [2] 
D NONE [1] 
Comments 
Recentiv (last week) dredged 

D EXCELLENT [7] 
D GOOD [5] 
n FAIR [3] 
n P00R[1] 

CHANNELIZATION STABILITY 
D NONE [6] D HIGH [3] 
D RECOVERED [4] D MODERATE [2] 
D RlECOVERING [3] D LOW [1] 
B RECENT OR NO RECOVERY [1] Channel 

Maximum 
20 

4] B A N K E R O S I O N A N D R I P A R I A N Z O N E Check ONE in each category for EACH BANK (Or 2 per bank & average) 
River right looking downstream RIPARIAN WIDTH . „ FLOOD PLAIN QUALITY 

I R EROSION Q Q VVIDE > SOm [4J U U FOREST, SWAMP [3] U • CONSERVATION TILLAGE [1] 
El B NONE / LITTLE [3] G D MODERATE 10-50m [3] D D SHRUB OR OLD FIELD [2] • • URBAN OR INDUSTRIAL [0] 
D D MODERATE [2] Q ]J NARROW 5-1 Om [2] D D RESIDENTIAL, PARK, NEW FIELD [1] • • MINING / CONSTRUCTION [0] 
D D HEAVY / SEVERE [1] Q D VERY NARROW < 5m [1] D D FENCED PASTURE [1] indicate predominant land use(s) 

E\ n NONE [0] El BI OPEN PASTURE, ROWCROP [0] past 100m riparian. Riparian 
Maximum Comments 

10 

5] POOL / GLIDE AND RIFFLE/RUN QUALITY 
MAXIMUM DEPTH 

Check ONE (ONLY!) 
B > 1 m [ 6 ] 
no.7-<1m[4] 
D 0.4-<0.7m [2] 
D 0.2-<0.4m [1] 
D < 0.2m [0] 

Comments 

CHANNEL WIDTH 
Check ONE (Or 2 & average) 

D POOL WIDTH > RIFFLE WIDTH [2] 
D POOL WIDTH = RIFFLE WIDTH [1] 
D POOLWIDTH> RIFFLE WIDTH [0] 

CURRENT VELOCITY 
Check ALL that apply 

D TORRENTIAL [-1] B SLOW [1] 
D VERY FAST [1] D INTERSTITIAL |>1] I 
D FAST [1] D INTERMITTENT [-2]] 
D MODERATE [1] O EDDIES [1] 

Indicate for reach - pools and riWes. 

Recreation Potential 
Primary Contact 

Secondary Contact 
(circle one and comment on badt) 

Poo l / 
Current 

Maximum 
12'^ 

Indicate for functional riffles; Best areas must be large enough to support a population 
o f r i f f l e -ob l iga te s p e c i e s : Check O N E (Or 2 & average). UNO RIFFLE [metric=0] 

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 
D BEST AREAS > 10cm [2] D MAXIMUM > 50cm [2] D STABLE (e.g., Cobble, Boulder) [2] D NONE [2] 
D BEST AREAS 5-10cm [1] D MAXIMUM < 50cm [1] Q MOD. STABLE (e.g., Large Gravel) [1] D LOW [1] 
D BEST AREAS < 5cm D UNSTABLE (e.g., Fine Gravel, Sand) [0] D MODERATE [0] ' ^ ^ H 

[metric=0] D EXTENSIVE [-I] „ . " " " ' 
C o m m e n t s 'Maximum 
All run. 8 

6] G R A D I E N T ^ fy^ j j B VERY LOW - LOW [2-@ 

D R A I N A G E A R E A D MODERATE [6-10] 
( mi2) D HIGH - VERY HIGH [10-6] 

%POOL:( ) %GLIDE:( ) Gradient 

%RUN: ( _ l 0 0 j ) % R I F F l i E : ^ ^ ' ^ ' ' ' ' " I g l , - , ^ 

EPA 4520 06/16/06 
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IXI iclm Qualitative IHabitat Evaluation Index 
and Use Assessment Field Sheet QHEI Score: l\ 24 

s t r e a m & L o c a t i o n : s 1560, Unnamed tributary to Marsh Run RM: 0.9Date:^ 0 /2 3 /09 

A. Gardner, R. Noyes 

River Code: STORET#: 

JScorers Ful l Name & Aff i l iat ion: Ecdoay »M Envjronmem 

Lat. /Long.:A n q n 1 n /R2 7 0 9 7 
(NAD»3-declmf''l.Z .b!. • £ H J . J l '«>£ • 1 . H. X -L 

Office verified J-, 
location L-i 

1] S U B S T R A T E Check ONLYJwo substrate TYPE BOXES; 
estimate % or note every type present 

BEST TYPES 
n n BLDR/SLABS [10]! 
n n BOULDER[9] 
n n COBBLE [8] 
n n GRAVEL [7] 
n n SAND [6] 
n n BEDROCK [5] 

POOL RIFFLE POOL RIFFLE O T H E R T Y P E S 

n n HARDPAN [4] 
n n DETRITUS [3] 
n B MUCK [2] 
El B SILT [2] 
n n ARTIFICIAL [OJ. 

(Score natural substrates; ignore 
N U M B E R OF B E S T T Y P E S ' Cl 4 or more [2] sludge from point-sources) 

C o m m e n t s n 3 o r l e s s [ 0 ] 

20 
80 

20 
80 

Check ONE (Or 2 & average) 
ORIGIN QUALITY 

n LIMESTONE [1] n HEAVY [-2] 
B TILLS [1] n MODERATE [-1] Substrate 
n WETLANDS [0] ^ " - ' B NORMAL [0] 
n HARDPAN [0] npREEXIJ 
n SANDSTONE [OJ ' ^ i ^ ' ' ' ' D"EXTENSiVE"[-2]' 
n RIP/RAP [0] i r ^ % n MODERATE [-1] 
n LACUSTURINE [0] S <%n NORMAL [0] 
n SHALE [-1] B N 0 N E [ 1 ] 
n COAL FINES [-2] 

Maximum 
20 

2] I N S T R E A M C O V E R indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal 
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest 

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools. 

_ 0 _ UNDERCUT BANKS [1] _ 0 _ POOLS > 70cm [2] _ i _ OXBOWS, BACKWATERS [1] 
1 OVERHANGING VEGETATION [1] 0 ROOTWAbS [1] 1 AdUATIC MACROPHYTES [1] 
1 SHALLOWS (IN SLOW WATER) [1] Q BOULDERS [1] 0 LOGS OR WOODY DEBRIS [1] 
0 ROOTMATS [11 

Comments 

AMOUNT 
Check ONE (Or 2 & average) 

n EXTENSIVE >75% [11] 
n MODERATE 25-75% [7] 
D SPARSE 5-<25% [3] 
B NEARLY ABSENT <5% [1] 

t Cover 
Maximum 

20 

3] C H A N N E L M O R P H O L O G Y Check ONE in each category (Or 2 & average) 

S INUOSITY D E V E L O P M E N T 
n HIGH [4] 
n MODERATE [3] 
n LOW [2] 
B NONE [1] 
Comments 

Lacks defined pool-riffle-pool regime 

n EXCELLENT [7] 
n GOOD [5] 
n FAIR [3] 
B POOR [1] 

CHANNELIZATION 
n NONE [6] 
n RECOVERED [4] 
n RECOVERING [3] 
fl RECENT OR NO RECOVERY [1] 

STABILITY 

B HIGH [3] 
n M6DERATE[2] 
n L0W[1] 

Channel 
Maximum 

20 

4 ] B A N K E R O S I O N A N D R I P A R I A N Z O N E Check ONE in each category for EACH BANK (Or 2 per bank & average) 
River right looking downstream ^ R I P A R I A N W I D T H F L O O D P L A I N Q U A L I T Y 

I o EROSION n n WIDE > 50m [4] n n FORESX SWAMP [3] • Cl CONSERVATION TILLAGE [1] 
n B NONE / LITTLE [3] Q • MODERATE 10-50m [3] n n SHRUB OR OLD FIELD [2] n n URBAN OR INDUSTRIAL [0] 
n n MODERATE [2] n n NARROW 5-1 Om [2] n n RESIDENTIAL, PARK, NEW FIELD [1] D D MINING / CONSTRUCTION [0] 
n n HEAVY/SEVERE [1] Q n VERYNARROW< 5m [1] n n FENCED PASTURE [1] Indicate predominant land use(s) 

H B N O N E i O ] El B OPEN PASTURE, ROWCROP [0] past 100m riparian. Riparian., 

Comments Maximum l l 3 

Vegetation mowed on banks 10 

5] POOL/GLIDE AND RIFFLE/RUN QUALITY 
MAXIMUM DEPTH CHANNEL WIDTH 
Check ONE (ONLY!) Check ONE (Or 2 & average) 
n > 1 m [ 6 ] 
n 0.7-<1m [4] 
n 0.4-<0.7m [2] 
n 0.2-<0.4m [1] 
B < 0.2m [0] 

Comments 

n POOL WIDTH > RIFFLE WIDTH [2] 
n POOL WIDTH = RIFFLE WIDTH [1] 
n POOL WIDTH > RIFFLE WIDTH [0] 

CURRENT VELOCITY 
Check ALL that apply 

n TORRENTIAL [-1] B SLOW [1] 
n VERY FAST [1] O INTERSTITIAL [-1] i 
n FAST [1] n INTERMITTENT [-2]: 
n MODERATE [1] n EDDIES [1] ' 

Indicate for reach - fiools and raffles. 

Recreation Potential 

Primary Contact 

Secondary Contact 
(cjnsle one and conwient on bacsk) 

Pool / 
Current 

_^^ ._ . . ._ Maximum 
Lacks defined oool-riffle regime ^2 v 

Indicate for functional riffles; Best areas must be large enough to support a population 
o f r i f f l e -ob l iga te s p e c i e s : Check ONE (Or 2 & average). jNO RIFFLE [metric 

RIFFLE DEPTH 
n BEST AREAS > 10cm [2] 
n BEST AREAS 5-10cm [1] 
n BEST AREAS < 5cm 

[metric=0] 
Comments 

RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 
n MAXIMUM > 50cm [2] n STABLE (e.g., Cobble, Boulder) [2] B NONE [2] 
n MAXIMUM < 50cm [1] n MOD. STABLE (e.g., Large Gravel) [1] n LOW [1] 

n UNSTABLE (eg., Fine Gravel, Sand) [0] n MODERATE [0] 
n EXTENSIVE [-1] 

RIfne/ 
Run 

Maximum 
8 

T 
0 

6] GRADIENT ( ^ ^ ^ 

DRAINAGE AREA 
( 0.4755 miZ) 

B VERY LOW - LOW [ 2 ^ 
n MODERATE [6-10] 
n HIGH - VERY HIGH [10-6] 

% P O O L : ( ) % G L I D E : ( ) Gradlent\ 

% R U N : ( 100 ) % R I F F L E : ( ) 
Maximum 

10"' 

EPA 4520 06/16/06 
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Ql^lgppHII^ Primary Headwater Habitat Evaluation Form I 23 I 
^ H H E I S c o r e (sum of metrics 1, 2, 3) : I I 

SITE NAME/LOCATION iUnna,med,Trjbjyitaoi[MJte 

SITE N U M B E R J U H L RIVER BASiNJMglUcan, 

LENGTH OF STREAM REACH (ft) 397 J L A J . i 4 0 . | l 0 1 0 g j LONG. -82.70970 RIVERCODE 

DATE J J 0 / 2 3 / 0 9 J SCORER A . G . _ | COMMENTS 

DRAJINAGE AREA (mî ) ^ ^ L 

1 „-RIVER MILE 0-? . 

NOTE: Complete Al l Items On This Form - Refer to "Field Evaluation Manual fo r Ohio 's PHWH Streams" for Instructions 

STREAM CHANNEL 
MODIFICATIONS: 

n NONE/NATURAL CHANNEL D RECOVERED D RECOVERING 0 RECENT OR NO RECOVERY 

1. SUBSTRATE (Estimate percent of every type of substrate present Check O/VLY two predominant substrate TYPE boxes 
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

TYPE 

• • 
nn 
nn 
nn 

BLDR SLABS [16 pts] 

BOULDER (>256 mm) [16 pts] 

BEDROCK [16 pt] 

COBBLE (65-256 mm) [12 pts] 

GRAVEL (2-64 mm) [9 pts] 

SAND (<2 mm) [6 pts] 

PERCENT 

CM—] 
TYPE 
1711/1 

0% 
0% 

.,0%_^J 
0% 

oo 
on 
no 
on 

Total of Percentages of Q nno/ 
BIdr Slabs, Boulder, Cobble, Bedrocic _ ! 

(A) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 

3. 

SILT[3pt] 
LEAF PACK/WOODY DEBRIS [3 pts] 

FINE DETRITUS [3 pts] 

CLAY or HARDPAN [0 pt] 

MUCK [Opts] 

ARTIFICIAL [3 pts] 

100% I 

PERCENT 
. 8g% : 
' ( ) % " • 

0%„ • 

0% I 

20% 

0% 

(B) 

TOTAL NUMBER OF SUBSTRATE TYPES: 

Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation readi at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check ONLY one box): 

> 30 centimeters [20 pts] Q > 5 cm -10 cm [15 pts] 
> 22.5 - 30 cm [30 pts] Q < 5 cm [5 pts] 
> 10 -22.5 cm [25 pts] O J NO WATER OR MOIST CHANNEL [0 pts] 

COMMENTS I MAXIMUM POOL DEPTH (centimeters): 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) (Check ONLY one box): 
> 4.0 meters (> 13') [30 pts] Q > 1.0 m - 1.5 m (> 3'3"-4'8") [15 pts] 
> 3.0 m - 4.0 m (> 9' 7" - 13') [25 pts] O S 1.0 m (<=3' 3") [5 pts] 
> 1.5 m - 3.0 m (> 9'7" - 4'8") [20 pts] 

COMMENTS AVERAGE BANKFULL WIDTH (meters): 2.10 

L R 

nn 

HB 

Wide>10m 

Moderate 5-1 Om 

Narrow <5m 

None 
COMMENTSP 

DD 
OD 
DO 
DD 

L R 

D D 

HHEI 
Metric 
Points 

Substrate 
Max s 40 • 
A + B 

Pool Depth 
Max = 30 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY T^^NOTE: River Left (L) and Right (R) as looking downstream* 

RIPARIAN WIDTH FLOODPLAIN QUALITY 
(Per Bank) _ L ^ (Most Predominant per Bank) 

Mature Forest, Wetland 
Immature Forest, Shrub or Old 
Field 

• 
Bankfull 
Width 

Max=30 

20 I 

Residential, Park, New Field I Z I E 

Fenced Pasture O D 

Conservation Tillage 

Urban or Industrial 

Open Pasture, Row Crop 

MininqjojXor^fruction 

FLOW REGIME (At Time of Evaluation) (Check O/VLY one 
Stream Flowing 
Subsurface flow yyith isolated poolsjlnterstitial) 
COMMENTS f.. ' 

Moist Channel, isolated poois^ no fk>w (Intennittent) 
_pp^jchainn^,jigj/raten(E^ 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck OWLYone box): 
None P l-O Q 2.0 
0.5 D 1.5 O 2.5 

STREAM GRADIgNT ESTIMATE 
D Flat (0.5 ft/100 ft) O Flat to Moderate 

S 1.0 
1.5 

D Moderate (2 ft/ioo ft) 

3.0 
>3 

O Moderate to Severe D Severe (10 ft/100 ft) 

October 24, 2002 Revision PHWH Form Page - 1 



ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed): 

QHEI PERFORMED? - 0 Yes Q No QHEI Score J M J L I (If Yes, Attach Completed QHEI Form) 

DOWNSIREAjVLi lSIGI^^ 

IWWH Name: L _ _ ^ ^ _ ^ ^ _ _ _ _ ^ ^ ^ 

JCWH Name: J _ _ _ _ _ „ , _ _ _ _ _ _ ^ ^ 

I E W H Name: | 

J_ Distance from Evaluated Stream 

I Distance from Evaluated Stream 

I Distance from Evaluated Stream 

• 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION 

USGS Quadrangle Name; Shelby NRCS Soil Map Page: J NRCS Soil Map Stream Order 

County: B ^ ! " ^ Township / Citv: iP'y'"«'"*h& Sharon 

MISCELLANEOUS 

Base Flow Conditions? (Y/N):J N 
Date of last precipitation:_L 10/23/09 Quantity:_ 

Photograph Information: Photos P916 & P917 both North on 10/22/09 

Elevated Turbidity? (Y/N): 
IN 

Canopy (% o^en): 1 0 0 % 

Were samples collected for water chemistry? (Y/N): j 

Field Measures: Temp (°C)J__ 

N 
(Note lab sample no. or id. and attach results) Lab Number:_ 

J p H ( S . U . ) i _ J Dissolved Oxygenjfmq/I) L „ 

Y 
Is the sampling reach representative of the stream (Y/N)L i If not, please explain:. 

J Conductivity (pmhos/cm) l 

Additional comments/description of pollution impacts:_ 

BIOTIC EVALUATION 

Performed? (Y/N):. N 
(If Yes, Record all observations. Voucher collections optional. NOTE: all voucher samples must be labeled with the site 
ID number. Include appropriate field data sheets from the Primary IHeadwater Habitat Assessment Manual) 

Fish Observed? (Y/N). Vouciiirlj(Y/N)J 
N 

Salamanders Observed? (Y/NJ^ I Voucher? (Y /N) ! * ^^ |, 
Frogs or Tadpoles Observed? (Y/N)J^ Voucher? (Y/N)ffj lAquatic Macroinvertebiates Observed? ( Y / N | ~ | Voucher? (Y/N)L 

ComjTiente_Regarding_&ology: __ ^ ^ _ T T Z — . » _ _ _ . „ _ . _ 

DRAWING A N D NARRATIVE DESCRIPTION OF STREAM REACH (Th is m u s t be c o m p l e t e d ) : 

Include important landmarks and other features of interest for site evaluatton and a narrative description of the stream's location 

FLOW 

4 « ^ft 
f.A^ f^Cs.-.^.'' 

October 24, 2002 Revision 
PHWH Form Page - 2 



UiKJdCi Qualitative Habitat Evaluation Index 
and Use Assessment Field Sheet 

QHEI Score: C^sTfi 

stream & Location: si562, Marsh Run 

A. Gardner, R. Noves 

River Code: - - STORET#: 

RM: 3.80ate: i 0 /2 3 /09 

Scorers Full Name & AfRliation:Bcohs>miEmipm«,«t 

_ <,Ji?'i/.̂ J2 ;̂i 0 . 9 1 5 3 / 8 2 . 7 1 5 2 °"'^S^n 
1] S U B S T R A T E Check OMLYTwo substrate TYPE BOXES; 

estimate % or note every type present 

POOL RIFFLE BEST TYPES 
D D BLDR/SLABS [10] i 
D D BOULDER [9] 
D D COBBLE [8] 
n D GRAVEL [7] 
D D SAND[6] 
D D BEDROCK [5] 
N U M B E R OF B E S T T Y P E S : 0 4 or mora [2] sludge from point-sources) 

C o m m e n t s D S o r l e s s m 

O T H E R T Y P E S POOL RIFFLE 
D D HARDPAN [4] 
D D DETRITUS [3] 
D DIMUCK[2] 
Q H SILT [2] 
D D ARTIFICIAL [0] 

(Score natural substrates; ignore 

1 
99 

1 
99 

ORIGIN 
D LIMESTONE [1] 
• TILLS [1] 
D WETLANDS [0] 
D HARDPAN [0] 
D SANDSTONE [0] 
D RIP/RAP [0] 
D LACUSTURINE [0 ]u 
D SHALE [-1] 
D COAL FINES [-2] 

Check ONE (Or 2 & average) 
QUALITY 

D HEAVY [-2] 
_,._ D MODERATE [-1] Substrate 

• NORMAL [0] / " = 
DFREEJiJ ll 6 

^ C ^ QE)ffENSIVE[-2] » 
i r ^ % D MODERATE [-1] 

" ^ D NORMAL [0] 
D N 0 N E [ 1 ] 

Maximum 
20 

2] I N S T R E A M C O V E R Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal 
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest 

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools. 

_ Q _ UNDERCUT BANKS [1] ( _ 0 _ POOLS i»70cm [2] 0 OXBOWS, BACKWATERS [1] 
_ 1 _ OVERHANGING VEGETATION [1] 
1 SHALLOWS (IN SLOW WATER) [1] 
0 ROOTMATS [1] 

0 ROOTWADS [1] 1 AQUATIC MACROPHYTES [1] 
0 B0UtpERS[1J 0 LOGS OR WOODY DEBRIS [1] 

Comments 

AMOUNT 
Check ONE (Or 2 & average) 

• EXTENSIVE >75% [11] 
n MODERATE 25-75% [7] 
n SPARSE 5-<25% [3] 
n NEARLY ABSENT <5% [1] 

Coiner 
Maximum 

3] CHANNEL M O R P H O L O G Y Check ONE in each category (Or2& average) 
SINUOSITY 

D HIGH [4] 
D MODERATE [3] 
D LOW [2] 
H NONE [1] 
Comments 
Channalized throuah aa. fields. 

DEVELOPMENT 
n EXCELLENT [7] 

GOOD [5] 
FAIR [3] 
P00R[1] 

n 
n 
11 

CHANNELIZATION 
D NONE [6] 
D RECOVERED [4] 
D RECOVERING [3] 
B RECENT OR NO RECOVERY [1] 

STABILITY 
B HIGH [3] 
D MODERATE {2] 
D LOW[1] 

Channel 
Maximum 

20 

4 ] B A N K E R O S I O N A N D R I P A R I A N Z O N E Check ONE in each category for EACH BANK (Or 2 per bank & average) 
River right looking downstream RIPARIAN WIDTH , „ FLOOD PLAIN QUALITY „ 

I R EROSION ^ 5 WIDE > SOm [4] • Q FOREST, SWAMP [3] • U CONSERVATION TILLAGE [1] 
El m NONE / LITTLE [3] • • MODERATE 10-50m [3] D D S H R U B OR dLD FIELD [2] D D URBAN OR INDUSTRIAL [0] 
D D MODERATE [2] Q D NARROW 5-10m [2] D D RESIDENTlAlL, PARK, NEW FIELD [1] • • MINING / CONSTRUCTION [0] 
D D HEAVY / SEVERE [1] 0 H VERY NARROW < 5m [1] D D FENCED PASTURE [1] Indicate predominant land use(s) 

D D N O N E E O ] El B O P E N P A S T U R E , ROWCROP [0] past 100m riparian. Riparian., 

Comments Maximum Ii ^ 
Mowed grass strip -25' on both sides 10 

5] POOL / GLIDE AND RIFFLE/RUN QUALITY 
MAXIMUM DEPTH 
Check ONE (ONLY!) 
n > 1 m [ 6 ] 
D 0.7-<1m [4] 
D 0.4-<0.7m [2] 
B 0.2-<0.4m [1] 
n < 0 . 2 m [ 0 ] 

Comments 
Lacks Dool-riffie reaime 

CHANNEL WIDTH 
Check ONE (Or 2 & average) 

U POOL WIDTH »• RIFFLE WIDTH [21 
D POOL WIDTH = RIFFLE WIDTH [1] 
n POOL WIDTH > RIFFLE WIDTH [0] 

CURRENT VELOCITY 
Check ALL that apply 

D TORRENTIAL [-1] B SLOW [1] 
D VERiY FAST [1] D INTERSTITIAL [-1] 
D FAST [1] D INTERMITTENT [-2] 
D MODERATE [1] O EDDIES [1] 

Indicate for reach - pools and riffles. 

Recreation Potential 
Primary Contact 

Secondary Contact 
(circle one and comment on back) 

Pool / 
Current 

Maximum 
1 2 ^ 

Indicate for functional riffles; Best areas must be large enough to support a population 
o f r i f f l e -ob l iga te s p e c i e s : Check O N E (Or 2 & average). IB NO RIFFLE [metricgQ] 

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 
nBESTAREAS>10cm[2] DIWAXIMUM > 50cm [2] Q STABLE (e.g^ Cobble; Boulder) [2] n i « ) N E [ 2 ] 
n BEST AREAS 5-10cm[1] DMAXIMUiifl <50cm [1] Q MOD. STABLE (eg.; Large Gravel) [1] n t 6 W [ 1 ] 
n BEST AREAS < 5cm D UNSITABLE (e.g;. Fine Gravel, Sand) p)J O MODERATE [0] mtne/ i 

[metric=0] D kxTENSIVE [-1] ̂  . ^ " ' l 
C o m m e n t s 'Maximum^ 
Lacks pooi-riffle reaime 8 

0 

6] G R A D I E N T ^ fy^,) 

D R A I N A G E A R E A 
( 7.926 mi2) 

B VERY LOW - LOW [ 2 ^ 
G MODERATE [6-10] 
D HIGH - VERY HIGH [10-6] 

%POOL:( ) %GLIDE:( ) GradientL 

%RUN: ( 100 ) % R I F F L E : ( ) '^^^'"'".[g'' 

EPA 4520 06/16/06 
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umcvM Qualitative Habitat Evaluation Index 
and Use Assessment Field Sheet QHEI Score: 

s t r e a m & L o c a t i o n : SSOO, Unnamed tributary to Honev Creek R M : 0 . 3 Da te :Q 9 / 2 2 / 0 9 

J. Zoladz & J.T. Layne S c o r e r s F u l l N a m e & A f f i l i a t i o n : Ecdogy & En̂nonment 

River Code: - • STORET#: , l ^ * ^ . ^ t i A 0 - ^ l 9 . § . / 8 2 . 7 5 9 8 Office verified r-. 
location LJ 

1] S U B S T R A T E Check ONLYTvio substrate TYPE BOXES; 
estimate % or note every type present 

BEST TYPES 
n n BLDR/SLABS [10]! 
n n BOULDER[9] 
n n COBBLE [8] 
n n GRAVEL [7] 
n n SAND [6] 
n n BEDROCK [5] 

POOL RIFFLE OTHER TYPES 
n n HARDPAN [4] 
n n DETRITUS [3] 
n n MUCK [2] 
n B S I L T [ 2 ] 
n n ARTIFICIAL [0] . 

POOL RIFFLE 

100 

(Score natural substrates; ignore 
N U M B E R OF B E S T TYPES" n 4 or more [2] sludge from point-sources) 

Comments B3oriess[0i 

Silt/clay bottom. No gravel. 

Check ONE (Or 2 & average) 
ORIGIN QUALITY 

n LIMESTONE [1] B HEAVY [-2] 
n TILLS [1] n MODERATE [-1] 
B WETLANDS [0] ^ " - ' n NORMAL [0] 
B HARDPAN [0] n FREEX1J 
nSANDSTONE[0] ' ^ [ ^ " " C f E i f f E N S I V E R f 
n RIP/RAP [0] S ^ %. n MODERATE [-1] 
n LACUSTURINE [0] S ' ^ n NORMAL [0] 
n SHALE [-1] n N 0 N E [ 1 ] 
n COAL FINES [-2] 

Substrate 

ZJ 
Maximum 

20 

2] I N S T R E A M C O V E R Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of 
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest 

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 
diameter log that is stable, well developed rootwad in deep /fast water, or deep, well-defined, functional pools. 

_ 0 _ UNDERCUT BANKS [1] _ 0 _ POOLS > 70cm [2] —2—OXBOWS, BACKWATERS [1] 
1 OVERHANGING VEGETATION [1] 0 ROOTWADS [1] 0 AQUATIC MACROPHYTES [1] 
0 SHALLOWS (IN SLOW WATER) [1] p BOULDERS [1] Q LOGS OR WOODY DEBRIS [1] 
0 ROOTMATS [11 

Comments 

Onlv some small Salix brush. Other vegetation is all herbaceous. 

AMOUNT 
Check ONE (Or 2 & average) 

n EXTENSIVE >75% [11] 
n MODERATE 25-75% [7] 
B SPARSE 5-<25% [3] 
n NEARLY ABSENT<5% 

Cover 
Maximum 

20 

3] C H A N N E L M O R P H O L O G Y Check ONE in each category (Or2& average) 
SINUOSITY 

n HIGH [4] 
n MODERATE [3] 
B LOW [2] 
n N 0 N E [ 1 ] 
Comments 
Only small curves within incised channel, tvoical deepened and straightened channel. 

DEVELOPMENT 
n EXCELLENT [7] 
n GOOD [5] 
n FAIR [3] 
B POOR[1] 

CHANNELIZATION 
n NONE [6] 
n RECOVERED [4] 
n RECOVERING [3] 
B RECENT OR NO RECOVERY [1] 

STABILITY 
n HIGH [3] 
B MODERATE [2] 
n L0W[1] 

Channel, 
Maximum \ 

20 

4] B A N K E R O S I O N A N D R I P A R I A N Z O N E Check ONE in each category for EACH BANK (Or 2 per barik & average) 
River right looking downstream R I P A R I A N W I D T H . „ F L O O D P L A I N Q U A L I T Y 

I R EROSION Q Q VVIDE > SOm [4] O U FOREST, SWAMP [3] U U j CONSERVATION TILLAGE [1] 
n n NONE / LITTLE [3] D n MODERATE 10-50m [3] n n SHRUB OR OLD FIELD [2] n n ; URBAN OR INDUSTRIAL [0] 
n B MODERATE [2] n n NARROW 5-1 Om [2] n n RESIDENTIAL, PARK, NEW FIELD [1] n n MINING / CONSTRUCTION [0] 
n n HEAVY / SEVERE [1] 0 B VERY NARROW < 5m [1] n H FENCED PASTURE [1] indicate predominant land use(s) 

n n NONE [0] n B O P E N PASTURE, ROWCROP [0] past 100m riparian. Riparian i 
Comments Maximum pi 3 
Only a few willows within banks. Almost no riparian zone. 10 

5] POOL / GLIDE AND RIFFLE/RUN QUALITY 
MAXIMUM DEPTH CHANNEL WIDTH 

CJieck ONE (ONLY!) Check ONE (Or 2 & average) 
n > 1 m [ 6 ] 
no.7-<1m[4] 
n 0.4-<0.7m [2] 
n 0.2-<0.4m [1] 
B < 0.2m [0] 

Comments 

n POOL WIDTH > RIFFLE WIDTH [2] 
n POOL WIDTH = RIFFLE WIDTH [1] 
n POOL WIDTH > RIFFLE WIDTH [0] 

CURRENT VELOCITY 
Check ALL that apply 

n TORRENTIAL [-1] n SLOW [1] 
n VERY FAST [1] H INTERSTITIAL [-1] : 
n FAST [1] n INTERMITTENT [-2] 
n MODERATE [1] n EDDIES [1] 

Indicate for reach - pools and riffles. 

Recreation Potential 
Primary Contact 
'econdary Contact t;> 

'lu and iiiuiiiiiniiit UII IMI t r 

Pool / i r ' ' ' ' '% 
Current 

Maximum 
Intermitent stream. All glide < 20 cm. ^2 v Q 

Indicate for functional riffles; Best areas must be large enough to support a population 
o f r i f f l e -ob l iga te s p e c i e s : Check O N E (Or 2 & average). n N O RIFFLE [metric=0] 

RIFFLE DEPTH 
n BEST AREAS > 10cm [2] 
n BEST AREAS 5-10cm [1] 
nBESTAREAS<5cm 

[metric=0] 
Comments 
No water present. Low slooe. appears as all glide 

RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 
n MAXIMUM > 50cm [2] n STABLE (e.g., Cobble, Boulder) [2] n NONE [2] 
n IMAXIMUM <: iSOcni [1] n MOD STABLE (e.g.. Large Gravel) [1] n LOW [1] 

n UNSTABLE (e.g.. Fine Gravel, Sand) [0] n MODERATE [0] ' ^ ' ^ ^ 1̂ 
n EXTENSIVE [ - 1 ] ^ ^ J ^ 

8 ' ' 

0 

6] GRADIENT ̂  ^mi) 
DRAINAGE AREA 

( 0.2744 mi2) 

B VERY LOW - LOW [2@ 
n MODERATE [6-10] 
n HIGH - VERY HIGH [10-6] 

% P O O L : ( ) ' / o G L I D E i O o o Q Gradient 

% R U N : ( )%RIFFI4E: ( ) 
Maximum 

10 
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O I l f l D F i i k Primary Headwater Habitat Evaluation Form I ^2 I 

SITE NAIVIE/LOCATION iUnnamed t r i b u t j i ^ ; , : 

SITE NUMBER issoo RIVER BASINiSMMMllaL 

LENGTH OF STREAM REACH (ft) 361 _ ! L A T . 140;9g060^J LONG. -82.75980 RIVER CODE 

DATE 09/22/09 SCORER J-Z. & 4;TJLj COMMENTS I 

DRAINAGE AREA (mi') | O j L . 

ZTZZI^RIVER MILE |0:3__,_ 

NOTE: Complete Al l Items On This Form - Refer to "Field Evaluation Manual for Ohio 's PHWH Streams" for Instruct ions 

STREAM CHANNEL 
MODIFICATIONS: 

n NONE/NATURAL CHANNEL D RECOVERED 0 1 RECOVERING D RECENT OR NO RECOVERY 

SUBSTRATE (Estimate percent of eveiy type of substrate present Check ONLY two predominant substrate TYPE boxes 
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

TYPE 

OD 
nn 
on 
oo 

BLDR SLABS [16 pts] 

BOULDER (>256 mm) [16 pts] 

BEDROCK [16 pt] 

COBBLE (65-256 mm) [12 pts] 

GRAVEL (2-64 mm) [9 pts] 

SAND (<2 mm) [6 pts] 

PERCENT 

LJ% J 
I o%~I 

0% '• i 
0% 

0% 

TYPE 

DO 
OO 
oo 

Total of Percentages of g 0 0 % 
BIdr Slabs, Boulder, Cobble, Bedrock ' 

(A) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 

SILT[3pt] 
LEAF PACKWOODY DEBRIS [3 pts] 

FINE DETRITUS [3 pts] 

CLAY or HARDPAN [Opt] 

MUCK [0 pts] 

ARTIFICIAL [3 pts] 

100% ! 

0% 

0% 

0% 

(B) 

TOTAL NUMBER OF SUBSTRATE TYPES: 1 

Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check OWL Y one box): 

> 30 centimeters [20 pts] 
> 22.5 - 30 cm [30 pts] 
> 10 - 22.5 cm [25 pts] 

> 5 cm-10 cm [15 pts] 
< 5 cm [5 pts] 
NO WATER OR MOIST CHANNEL [0 pts] 

COMMENTS J MAXIMUM POOL DEPTH (centimeters): 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) 
> 4.0 meters (> 13") [30 pts] 

> 3.0 m - 4.0 m (> 9' 7" - 13') [25 pts] 

> 1.5 m - 3.0 m (> 9' 7" - 4' 8") [20 pts] 

(Check OA/tY one box): 
> 1.0 m - 1.5 m (> 3' 3" - 4" 8") [15 pts] 

S 1.0m(<=3'3") [5pts] 

COMMENTS J _ AVERAGE BANKFULL WIDTH (meters): 3.14 

L R 

l l l L i J Narrow <5m 

D D None 
COMMENTSf" 

Field 

D O Residential, Park, New Field 

D Q Fenced Pasture 

Q l ^ 

HHEI 
Metric 
Points 

Substrate 
Max = 40 

A + B 

Pool Depth 
Max = 30 

• 
Banl(full 
Width 

MaxsSO 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY î VNOTE: River Left (L) and Right (R) as looking downstream^ 

RIPARIAN WIDTH FLOODPLAIN QUALITY 
L R (Per Bank) L R (Most Predominant per Bank) 

I t I Wide > 10m Q Q Mature Forest, Wetland 

D D Moderate 5-10m D D '-""lature Forest, Shrub or Old 

25 

DO 

Conservation Tillage 

Urban or Industrial 

Open Pasture, Row Crop 

Mining or Construction 

FLOW REGIME (At Time of Evaluation) (Check ONLY one bgx): 
Stream Flowing 
Subsurface flow with isolated pools llnteratitial) 
COMMENTS r """ 

w Moist Channel, isolated pools, no flow (Intermittent) 
Dry chamej j T o j w a t e r i E g t r i m e r a l ) ^ 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck O/VLY one box): 
None D 1-0 D 2.0 
0.5 n 1-5 D 2.5 

STREAM GRADIENT ESTIMATE 
D Flat (0.5 ft/100 «) D Flat to Moderate D Moderate (2 ft/100 ft) D Moderate to Severe 

3.0 
>3 

[Severe (10 ft/100 ft) 

October 24, 2002 Revision PHWH Form Page -1 



ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed): 

QHEI PERFORMED? - 0 Y e s Q No QHEI Score l lZ-O I (If Yes. Attach Completed QHEI Form) 

DOWNSJREiSJlDESIGNi^^^^ 

WWH Name: 

JCWH Name: 

O E W H Name: 

L Distance from Evaluated Stream 
1 
l_ Distance from Evaluated Stream _ 

I Distance from Evaluated Stream 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION 

NRCS Soil Map Page:! I NRCS Soil Map Stream Order L _ _ J USGS Quadrangle Name: I'^^'^ Washington 

County: l^fartwford^ _̂L Township / City:. Auburn 

MISCELLANEOUS 

Base Flow Conditions? (Y/N):J |Y Date of last precipitation:. 09/21/09 Quantity:_ 0.08 

Photograph Information: J 

Elevated Turbidity? (Y/N): J 

Photo number P1009 west, looking at stream channel, taken October 22,2009 

'N I _______ 
Canopy (% open): 100% 

Were samples collected for water chemistry? (Y/N): 
IN 

Field Measures: Temp ( ° C ) j _ _ _ J Dissolved Oxygen imql\) i 
1 
!Y 

Is the sampling reach representative of the stream (Y/N)' 

J_ (Note lab sample no. or id. and attach results) Lab Number:_ 

_ J p H ( S . U . ) l J Conductivity (pmhos/cm). 

If not, please explain:. 

Additional comments/descriptbn of pollution impacts:_ 

BIOTIC EVALUATION 

Performed? (Y/N): J 
N 

Fish Observed? (Y/N)l 
N 

(If Yes, Record all observations. Vouciier collections optional. NOTE: all voucher samples must be labeled with the site 
ID number. Include appropriate field data sheets from the Pjrimary Headwater Habitatj^ssessment Manual) 

VouctMl j (Y/N)LLJ Salarnanders Observed? (Y/NJ*^ I Voucher? (Y/N)l^ ' '' * 
Frogs or Tadpoles Observed? (Y/N)|^ I Voucher? (Y/N)i|g 'Aquatic Macroinvertebrates Observed? (YINJ^^ j Voucher? (Y/N)L 

Comments Regarding Biology: ^——-̂  ' ' '~~~""" 

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed): 

Include important landmarks and other features of interest for site evaluation and a narrative description of the stream's location 

FLOW 

October 24, 2002 Revision 
PHWH Form Page - 2 



Ofl ic lm Qualitative Habitat Evaluation Index 
and Use Assessment Field Sheet QHEI Score: 

stream & Location: 

J. Zoladz, J. Layne 

River Code: 

S501 

•:s...s!r...r-

Unnamed tributary to Honev 

STORET#: 

Creek 

.Scorers Full Name & Affil 
Lat/Long.: 4 0 

RM: 

' a t i o n : Ecology & Envlronr 

9 1 3 3 /82 

_ 0.5 Oaf 

nent 

7 5 0 4 

9-0 9 /2 2 /09 

location 
1] S U B S T R A T E Check ONLYTwo substrate TYPE BOXES; 

estimate % or note every type present 
BEST TYPES 

D D BLDR/SLABS [10] 
D D BOULDER[9] 
D D COBBLE [8] 
E D GRAVEL[7] 
D D SAND [6] 
D D BEDROCK [5] 

POOL RIFFLE 

.SO

OTHER TYPES 
D O HARDPAN [4] 
D D DETRITUS [3] 
D D MUCK [2] 
D l i S I L T [ 2 ] 
D D ARTIFICIAL [0] . 

POOL RIFFLE 

50 

Check ONE (Of 2 
ORIGIN 

D LIMESTONE [1] 
H TILLS [1] 
B WETLANDS [0] 
D HARDPAN [0] 
D SANDSTONE [0] 

SILT 

^ ° ^ , (Score natural substrates; ignore D RIP/RAP [0] ^ 
N U M B E R OF B E S T T Y P E S ' Cl 4 or more p ] sludge fî om point-sources) D LACUSTURINE [0] iS 
/~«n,«,«n*e B 3 or less [0] • SHALE M l 
Comments D COAL FINES [-2] 
Small intermittent stream (UNT to Honev Creek) with some gravel over silt/clay bottom. 
2] I N S T R E A M C O V E R Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more comnron of marginal 

quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest 
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 
diameter log that is stable, well developed rootwad in deep /fast water, or deep, well-defined, functional pools. 

^ 0 _ UNDERCUT BANKS [1] _ 0 _ POOLS > 70cm [2] S — OXBOWS, BACKWATERS [1] 

& average) 
QUALITY 

D HEAVY [-2] 
B MODERATE [• 
D NORMAL [0] 
D FREEX1J 

" " 0 ' E X f E N S i V E D 
^ B MODERATE [ 
<%D NORMAL [0] 

D N 0 N E [ 1 1 

'••I Maximum 
20 

0 OVERHANGING VEGETATION [1] 
0 SHALLOWS (IN SLOW WATER) [1] 
0 ROOTMATS [1] 

0 
. ROOTWADS [1] 
BOULDERS [1] 

J _ AQUATIC MACROPHYTES [1] 
0 LOGS OR WOODY DEBRIS [1] 

Comments 

Onlv overhanaina vegetation is herbatious. No other cover. 

AMOUNT 
Check ONE (Or 2 & average) 

D EXTENSIVE >75% [11] 
D MODERATE 25-75% [7] 
D SPARSE 5-<25% [3] 
B NEARLY ABSENT <5% [1] 

Cover 
Maximum 

20 

3] CHANNEL M O R P H O L O G Y Check ONE in each category (Or 2 & average) 

SINUOSITY DEVELOPMENT 
D EXCELLENT [7] 
D GOOD [5] 
D FAIR [3] 
flP00R[1] 

CHANNELIZATION 
D NONE [6] 
D RECOVERED [4] 
B RECOVERING [3] 
B RECENT OR NO RECOVERY [1] 

STABILITY 
D HIGH [3] 
B MODERATE [2] 
D L0W[11 

D HIGH [4] 
D MODERATE [3] 
B LOW [2] 
D NONE [1] 
Comments 
Tvpical straightened and deepened channel. Two small pools present some sinuositv within ditch. 

Channel 
Maximum 

20 

4] B A N K E R O S I O N A N D R I P A R I A N Z O N E Check ONE in each category for EACH BANK (Or 2 per bank & average) 

Rlverrightlooklngdownstream^ R i p / ^ R I ^ N W I D T H , „ F L O O D P L A I N Q U A L I T Y 

. • EROSION • 5 WIDE > 50m [4] O D FOREST, SWAMP [3] D • CONSERVATION TILLAGE [1] 
D D NONE / LITTLE [3] • Q MODERATE 10-50m [3] D D SHRUB OR OLD FIELD [2] D D URBAN OR INDUSTRIAL [0] 
0 B MODERATE [2] D D NARROW 5-10m [2] D D RESIDENTIAL, PARK, NEW FIELD [1] D D MINING / CONSTRUCTION [0] 
D D HEAVY / SEVERE [1] 0 B VERY NARROW < 5m [1] D D FENCED PASTURE [1] mdicate predominant land use(s) 

D D NONE [0] D B OPEN PASTURE, ROWCROP [0] past 100m riparian. Riparian {C 
C o m m e n t s Maximum l l ^ 

Some scour, some trees on either bank 10 

5] POOL/GLIDE AND RIFFLE/RUN QUALITY 
MAXIMUM DEPTH CHANNEL WIDTH 

Check ONE (ONLY!) 
D > Im [6] 
D0.7-<1m[4] 
D 0.4-<0.7m [2] 
B 0.2-<0.4m [1] 
D < 0.2m [0] 

Comments 
Onlv small pppis with water. Intermittent stream. 

Check ONE (Or 2 & average) 
D POOL WIDTH > RIFFLE WIDTH \2\ 
B POOL WIDTH = RIFFLE WIDTH [1] 
D POOL WIDTH > RIFFLE WIDTH [0] 

CURRENT VELOCITY 
Check ALL that apply 

D TORRENTIAL [-1] D SLOW [1] ^[Secondary C o n t a ^ 
D VERY FAST [1] D INTERSTITIAL [-1] 1 (3^5 mjiiJcuii.iiHiiuuillHad' 
D FAST [1] B INTERMITTENT [-2] 
D MODERATE [1] D EDDIES [1] 

Indicate for reach- pools and riffles. uurreni 11 Q 

Recreation Potential 
Primary Contact 

1 2 ^ . 

indicate for functional riffles; Best areas must be large enough to support a population 
o f r i f f l e -ob l iga te s p e c i e s : Check O N E (Or 2 & average). B N O RIFFLE [metric: 

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 
D BEST AREAS > 10cm [2] D MAXIMUM > 50cm [2] D STABLE (e.g., Cobblcti Boulder) [2] D NONE [2] 
D BEST AREAS 5-10cm[11 D M A X I M U M < 50cm [1] D MOD. STABLE (e.g.. Large Gravel) [1] DLbW[11 
D BEST AREAS < 5cm D UNSTABLE (e.g., Fine Gravel, Sand) [0] D MODERATE [0] '^ '^S^^f f 

[metric=0] D EXTENSIVE [-1] , , . ' " " ' I 0 
C o m m e n t s 'Maximum^ 
Verv low gradient. : 8 
6 ] G R A D I E N T ^ «,„,) 

D R A I N A G E A R E A 
( mi2) 

B VERY LOW • LOW [ 2 ^ 
D MODERATE [6-10] M 
D HIGH-VERYHIGH [10-6] 

%POOL:(~30~) %GLIDg:(~70' 

%RUN: ( )%RIFFLE:i 

Gradient 
Maximum 

10 

EPA 4520 06/16/06 
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Q I ^ I J I ^ I ^ Primary Headwater Habitat Evaluation Form I ^Q I 
_ ^ H H E I S c o r e ( s u m o f me t r i cs 1 , 2, 3 ) : I I 

SITE NAME/LOCATION l U n n a m e d t r i b u t a r y t o Ho f i ey jC ree lL 

SITE NUMBER S501 RIVER BASiNiSanduslaL . DRAINAGE AREA (mî ) t0i;48 | 

LENGTH OF STREAM REACH (ft) 302 UKJ. j 4 C L 9 l ; ^ 2 , j tONG. -82.75043 R I V E R C O D E ' . 

DATE 09/22/09 SCORER J-Z. & J.T.L.| COMMENTS 

..RIVER MILE .9A5_ 

NOTE: Complete Al l Items On This Form - Refer to "Field Evaluation IManual fo r Ohio 's PHWH Streams" for Instruct ions 

STREAIVI CHANNEL 
MODIFICATIONS: 

n NONE/NATURAL CHANNEL Q RECOVERED D RECOVERING D fisECENT OR NO RECOVERY 

SUBSTRATE (Estimate percent of every type of substrate present Check ONLY turn predominant sutjstrate TYPE boxes 
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

TYPE 

on 
DO 

DO 

BLDR SLABS [16 pts] 

BOULDER (>256 mm) [16 pts] 

BEDROCK [16 pt] 

COBBLE (65-256 mm) [12 pts] 

GRAVEL (2-64 mm) [9 pts] 

SAND (<2 mm) [6 pts] 

Total of Percentages of 
BIdr Slabs, Boulder, Cobble, Bedrock 

PERCENT 
i 6%' 1 
! M 1 
= 0% 1 
[ •io%n 
r45%"i 
L.„M,J 

10.00% 

TYPE 
|7| 

PERCENT 

nn 
no 
on 
no 

SILT[3pt] I 
LEAF PACK/WOODY DEBRIS [3 pts]! 

FINE DETRITUS [3 pts] 

CLAY or HARDPAN [Opt] 

MUCK [Opts] 

ARTIFICIAL [3 pts] 

45% 
0% 
0% 

„J% i 

0% 

0% 

(A) (B) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 12 
100% \ 

^ _ l 
TOTAL NUMBER OF SUBSTRATE TYPES 

Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check ONLY one box): 

> 30 centimeters [20 pts] | 3 > 5 cm - 10 cm [15 pts] 
> 22.5 - 30 cm [30 pts] Q "* 5 cm [5 pts] 
>10 • 22.5 cm [25 pts] _ _ _ ^ O NO WATER OR MOIST CHANNEL [G pts] 

COMMENTS ^ MAXIMUM POOL DEPTH (centimeters): } 17 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) (Checl< ONLY one box): 
> 4.0 meters (> 13') [30 pts] Q > 1.0 m - 1.5 m (> 3'3"-4'8") [15 pts] 
>3.0nn -4.0m(>9'7"-13')[25pts] D S 1.0 m (<=3'3") [5 pts] 
> 1.5 m - 3.0 m (> 9' 7" - 4' 8") [20 pts] 

COMMENTS ^ . AVERAGE BANKFULL WIDTH (meters): 2.77 

RIPARIAN WIDTH 
L R_ (Per Bank) 

Wide>10m 

FLOODPLAIN QUALITY 

nn 
DD Moderate 5-1 Om 

Narrow <5m 

I None 
COMMENTSf 

L R 

no 
on 
nn 
nn 

(Most Predominant per Bank) 
Mature Forest, Wetland 
Immature Forest, Shrub or Old 
Field 

Residential, Park, New Field 

Fenced Pasture 

L R nn 

on 
| ^ | | M | 

HHEI 
Metric 
Points 

Substrate 
Max = 40 a 
A + B 

Pool Depth 
Max = 30 

a 
Bankfull 
Width 

Max=30 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY i^^NOTE: River Left (L) and Right (R) as tooking downstreami^r 

20 

Conservation Tillage 

Urban or Industrial 

Open Pasture, Row Crop 

Mining or Construction 

FLOW REGIME (At TVme of Eva/uafen; (Check O/VLY one tagO: 
Stream Flowing E I Moist Channel, isolated pools, no ftow (Intermittent) 
Subsurface flow with isolated |)ools_(lnteretitJal) Q Dry channeljip J!raterlEphemerg)___ 
COMMENTS S '" " " " " ' ' 1 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck ONLY one box): 
None D l-O D 2.0 
0.5 n 1.5 D 2.5 

STREAM GRADIENT ESTIMATE 
O Flat (0.5 ft/100 It) O Flat to Moderate O Moderate (2 ft/100 ft) O Moderate to Severe 

3.0 
>3 

|Severe(ion/ioofq 

October 24, 2002 Revision PHWH Form Page -1 



ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed): 

QHEI PERFORMED? - 0 Yes Q No QHEI Score 122^0^ | (If Yes, Attach Completed QHEI Form) 

DOWNSTREAMJDiS!GN|g[E^ 

HWWH Name: I 

CWH Name: J 

O E W H Name: X 

. Distance from Evaluated Stream 

Distance from Evaluated Stream. 

Distance from Evaluated Stream 

• 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION 

NRCS Soil Map Page:i USGS Quadrangle Name: [New Washington 

County: 

NRCS Soil Map Stream Order J 

Crawford Township / City:_| Auburn 

MISCELLANEOUS 

Base Flow Conditions? (Y/N):_ Date of last precipitation:_|_ 09/21/09 Quantity: LlMl 
Photograph Information: ''''^oto numbers P1026 looking east and P1027 looking west at stream channel, taken September 22,2009 

Elevated Turbidity? (Y/N):. Canopy (%jopen): 

N 
Were samples collected for water chemistry? (Y/N): 

30% 

Field Measures: Temp (°C)1 i Dissolved Oxygen jmo/l) 

.lY 
m̂  

(Note lab sample no. or id. and attach results) Lab Number_ 

__JPH(S.U.)LZ... Conductivity (pmhos/cm). 

Is the sampling reach representative of the stream (Y/N)L If not, please explain:. 

Additional comments/descriptbn of pollution Impacts:. 

BIOTIC EVALUATION 

Performed? (Y/N): J 
N 

(If Yes, Record all observations. Vouctier collections optional. NOTE: all voucher samples must be labeled with the site 
ID number. Include appropriate field data sheets from the Primary Headwater Habitat^issessment Manual) 

, , I I r 1 I 
Fish Observed? (Y/N)!*^., J VouqbMl.(Y/N)f_J Salamanders Observed? (Y/N)l I Voucher? (Y/N)lf 

s 

Frogs or Tadpoles Observed? (Y/N)||ij | Voucher? (Y/Nljij lAquatic Macroinvertebrates Observed? (Y/N||g 

Comments Regarding Biology: '~'~'"' ^__ 

m 
Voucher? ( Y / N L -

DRAWING A N D NARRATIVE DESCRIPTION OF STREAM REACH (Th is m u s t be c o m p l e t e d ) : 

Include important landmarks and other features of interest for site evaluation and a narrative description ofthe stream's location 

4' 

J f ' J J 4 f̂ f̂  
^ 3 

October 24, 2002 Revision 
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%iMHiil3nvii, 
Qualitative IHabitat Evaluation Index 
and Use Assessment Field Sheet QHEI Score: 

s t r e a m & L o c a t i o n : 3505, Unnamed tributary to Marsh Run R M : _^ _ 0 . Z Da te :Q Qj 2_ ± 1 0 9 

J. Zoladz & J. T. Layne Scorers Full Name & Affiliatlon:j^iowt^'^mMi 
River Code:___. - STORET^: I f ^ ^ . ^ F y J 0 • 9 3 6 4 782 . 6 7 6 7 Office verified J-, 

location LJ 

1] S U B S T R A T E Check ONLYJvto substrate TYPE BOXES; 
estimate % or note every type present 

POOL RIFFLE POOL RIFFLE 

100 

BEST TYPES 
D D BLDR/SLABS [10] 1 
D D BOULDER[9] 
D D COBBLE [8] 
D D GRAVEL [7] 
D D SAND [6] 
D D BEDROCK[5] 
NUMBER OF BEST TYPES- Cl 4 or more [2] sludge from point-sources) 
Comments li3orless[0J 

100% silt/clay bottom. 

OTHER TYPES 
D D HARDPAN [4] 
D D DETRITUS [3] 
D D MUCK [2] 
D B S I L T [ 2 ] 
D D ARTIFICIAL [0] . 

(Score natural substrates; ignore 

Check ONE (Or 2 & average) 
ORIGIN QUALITY 

D LIMESTONE [1] • HEAVY [-2] 
D TILLS [1] D MODERATE [-1] Substrate 
B WETLANDS [0] **"•' D NORMAL [0] 
D HARDPAN [0] D FREE JIJ 
D SANDSTONE [0] ' ^ i i ^ " " D ' E X f E N S I V E ' [ " 2 ] 
D RIP/RAP [0] i r ^ % D MODERATE [-1] 
D LACUSTURINE [0] S " ^ B NORMAL [0] 
D SHALE [-1] D N 0 N E [ 1 ] 

D COAL FINES [-2] 

Maximum 
20 

2] I N S T R E A M C O V E R Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal 
quality; 2-Moclerate amounts, but not of highest quality or in small amounts of highest 

quality; 3-Hlghest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 
diameter log that is stable, well developed rootwad in deep /fast water, or deep, well-defined, functional pools. 

— 0 _ , UNDERCUT BANKS [1] _ Q _ poOLS > 70cm [2] _ 0 _ OXBOWS, BACiOMATERSXI] 
2 OVERHANGING VEGETATION [1] 
0 SHALLOWS (IN SLOW WATER) [1] 
0 ROOTMATS [11 

. ROOTWADS [1] 
BOULDERS [1] 

1 AQUATIC MACROPHYTES [1] 
LOGS OR WOODY DEBRIS [ i l 

Comments 

Some tvDha wihtin stream channel, willows present. 

AMOUNT 
Check ONE (Or 2 & average) 

D EXTENSIVE >75% [11] 
D MODERATE 25-75% [7] 
B SPARSE 5-<25% [3] 
D NEARLYABSENT<5%[1] 

Cover 
Maximum 11 Q 

20 

3] CHANNEL M O R P H O L O G Y Check ONE in each category (Or2& average) 

SINUOSITY DEVELOPMENT 
D HIGH [4] 
D MODERATE [3] 
D LOW [2] 
B NONE [1] 
Comments 
Typical deepened, straightened channel. Some scour in subsoil banks. 

D EXCELLENT [7] 
D GOOD [5] 
D FAIR [3] 
B P00R[1] 

CHANNELIZATION 
D NONE [6] 
D RECOVERED [4] 
D RECOVERING [3] 
B RECENT OR NO RECOVERY [1] 

STABILITY 
D HIGH [3] 
B M0DERATE[2] 
D L0W[1] 

Channel 
Maximum 

20 

4] B A N K E R O S I O N A N D R I P A R I A N Z O N E Check ONE in each category for EACH BANK (Or 2 per bank & average) 
River right looking downstream 

, n EROSION 
D D NONE / LITTLE [3] 
D B MODERATE [2] 

L ^ RIPARIAN WIDTH FLOOD PLAIN QUALITY 
D D WIDE > SOm [4] D D FOREST, SWAMP [3] • DfCONS^tVATION TILLAGE [1] 
D D MODERATE 10-50m [3] D D SHRUB OR OLD FIELD [2] D D| URBAN OR INDUSTRIAL [0] 
D D NARROW 5-10m [2] D D RESIDENTIAL, PARK, NEW FIELD [1] D D; MINING / CONSTRUCTION [0] 

D D HEAVY/SEVERE [1] [7] B VERY NARROW < 5m [1] D D FENCED PASTURE [1] Indicate predominant land use(s) 
D D NONE [b] D B OPEN PASTURE, ROWCROP [0] past 100m riparian. Riparian 

Maximum Comments 
Some erosion on steep banks. Some willows and shmbs on banks. 10 

5] POOL / GLIDE AND RIFFLE/RUN QUALITY 
MAXIMUM DEPTH CHANNEL WIDTH 

Check ONE (ONLY!) Check ONE (Or 2 & average) 
D > 1 m [ 6 ] 
D 0.7-<1m [4] 
D 0.4-<0.7m [2] 
D 0.2-<0.4m [1] 
B < 0.2m [0] 

Comments 

D POOL WIDTH > RIFFLE WIDTH [2] 
D POOL WIDTH = RIFFLE WIDTH [1] 
D POOL WIDTH > RIFFLE WIDTH [0] 

CURRENT VELOCITY 
Check ALL that apply 

D TORRENTIAL [-1] DSLOW[1] 
D VERY FAST [1] D INTERSTITIAL [-1] 
D FAST[1] D INTERMITTENT [-2]! 
D MODERATE [1] D EDDIES [ 1 ] ! 

indicate for reach - pools and riffles. 

Recreation Potential 
Primarv Contact 

^^[^condary Contact 
(drcle one and comment on Back) 

Poo l / 
Current 

__ . ^ . , . „ Maximum 
Seasonal tributary to Marsh Run. ^2 

Indicate for functional riffles; Best areas must be large enough to support a population 
o f r i f f l e -ob l iga te s p e c i e s : Check O N E (Or 2 & average). i NO RIFFLE [metricgO] 

RIFFLE DEPTH 
D BEST AREAS > 10cm [2] 
D BEST AREAS 5-10cm [1] 
D BEST AREAS < 5cm 

[metric=0] 
Comments 
100% glide. Currently dry. 

RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 
D MAXIMUM > 50cm [2] D STABLE (e.g.. Cobble, Boulder) [2] D NONE [2] 
D MAXIMUM < 5pcm [1] D MOD. STABLE (e.g.. Large Gravel) [1] D l o w [1] 

D UNSTABLE (e.g., Fine Gravel, Sand) [0] D MODERATE [0] 
D EXTENSIVE [-1] 

RIfHe/i 
Run 

Maximum 
8 

6] GRADIENT ̂  
DRAINAGE AREA 

( 0.5338 

ft/mi) B VERY LOW - LOW [ 2 1 ^ 
D MODERATE [6-10] 

mi2) D HIGH - VERY HIGH [10-6] 

%POOL:( ) %GLIDE:( 100 ) Gradient 

%RUN: ( )%RIFFLE:( ) Maximum 

EPA 4520 06/16/06 
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Primary Headwater Habitat Evaluation Form 
H H E I S c o r e (sum of metrics 1, 2, 3) : [B 

SITE NAME/LOCATION [Unnamed.tributaQ^jo^JV^^ 

SITE NUMBER I S505 RIVER BASINlMoMcaffl-

LENGTH OF STREAM REACH (ft) 

DATE 09/24/09 j SCORER [J.Z..& J . T . L J ' COMMENTS 

_ „ „ J DRAINAGE AREA (mP) 0-53 

M L J LAT. J40.9i639.j LONG. i i j i i i ? i ? l j RIVER CODE [ZZZZjRIVER MILE 0-7 

NOTE: Complete Al l Items On This Form - Refer to "Field Evaluation Manual for Ohio 's PHWH Streams" for Instruct ions 

STREAM CHANNEL 
MODIFICATIONS: 

n NONE/NATURAL CHANNEL d RECOVERED H RECOVERING O RECENT OR NO RECOVERY 

1. SUBSTRATE (Estimate percent of every type of substrate present Check O/VLY two precJomlnant sitostrate TYPE boxes 
(Max of 32). AdcJ total number of significant substrate types found (Max of 8). Final metric score Is sum of boxes A & B. 

TYPE 

DO 
DD 
DD 
DD 

BLDR SLABS [16 pts] 

BOULDER (>256 mm) [16 pts] 

BEDROCK [16 pt] 

COBBLE (65-256 mm) [12 pts] 

GRAVEL (2-64 mm) [9 pts] 

SAND (<2 mm) [6 pts] 

PERCENT 

i...J>%'. j 
r o%Zj 

TYPE 
I 7 | | / i 

0% 

0% 

DD 
DO 
DO 

SILT[3p t ] 

LEAF PACK/WOODY DEBRIS [3 pts] 

FINE DETRITUS [3 pts] 

CLAY or HARDPAN [Opt] 

MUCK [0 pts] 

ARTIFICIAL [3 pts] 

PERCENT 
100% : 

0% 

0% 

0% 

Total of Percentages of n o o % 
BIdr Slabs, Boulder, Cobble, Bedrock " 

(A) (B) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 

100% I 

TOTAL NUMBER OF SUBSTRATE TYPES 

Maximum Pool Depth (Measure the max imum p o o l depth w i th in the 61 meter (200 ft) evaluation readsh at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check ONLY one box): 

> 30 centimeters [20 pts] Q > 5 cm - 10 cm [15 pts] 
> 22.5 - 30 cm [30 pts] Q < 5 cm [5 pts] 
>10 - 22.5 cm [25 pts] i T l NO WATER OR MOIST CHANNEHO pts] 

COMMENTS {MAXIMUM POOL DEPTH (centimeters): I 23 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) (Check ONLY one box): 
> 4.0 meters (> 13') [30 pts] Q > 1.0 m - 1.5 m (> 3 ' 3 " - 4 ' 8 " ) [15 ptsj 
>3 .0m - 4 . 0 m ( > 9 ' 7 " - 1 3 ' ) { 2 5 p t s ] O S 1.0 m (<=3" 3") [5 pts] |^ 

> 1.5 m - 3.0 m (> 9 '7" - 4'8") [20 pts] 

COMMENTS! .AVERAGE BANKFULL WIDTH (meters): B 

L R 

nn 
no 

oa 

(Per Bank) 

Wide >10m 

Moderate 5-1 Om 

L R 

on 
L R 

HHEI 
Metric 
Points 

Substrate 
Max = 40 • 
A + B 

Pool Depth 
Max = 30 

This informat ion must also be completed 

RIPARIAN ZONE AND FLOODPLAIN QUALITY i^rNOTE: River Left (L) and Right (R) as looking downstreamiA^ 

RIPARIAN WIDTH FLOODPLAIN QUALITY 

(Most Predominant per Bank) 
Mature Forest, Wetland 
Immature Forest, Shrub or Old 
Field 

a 
Bankful l 
Width 

Max=30 

il 

Narrow <5m 

None 
COMMENTS n 

D O Residential, Park, New Field E E l 

D Q Fenced Pasture D D 

Conservation Tillage 

Urban or Industrial 

Open Pasture, Row Crop 

Mining or Construction 

FLOW REGIME (At Time of Evaluation) (Check O/VLY one l|gx 
Stream Flowing O 
Subsurface flovy with Isolated Boqtetlnteretitial) _^ E 
COMMENTS i '"" "' ' 

Moist Channel, isolated poote, no flow (Intermittent) 
.J?.(Y.chMn.^Qojyi§t§L<Eph§mera[) 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck OWLYone box): 
None D l-O D 2-° 
0.5 O 1.5 O 2.5 

STREAM GRADIENT ESTIMATE 
D Flat (0.5 ft/100 ft) O Flat la Moderate Q Moderate (2 ft/i oo ft) D Moderate to Severe 

3.0 
>3 

|Severe{ioft/iooft) 

October 24, 2002 Revision PHWH Form Page - 1 



ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed): 

QHEI PERFORMED? - [ 7 | Yes Q No QHEI Sco reJ lSJ lZZ ] (If Yes, Attach Completed QHEI Form) 

DOWN^REAMDfSIGN/g :^^^ 

iWWH Name: L _ _ ^ ..^;^^;;;;=:.:^;,^=^^^ 
CWH Name: j _ 

OEWHName:X 

_ Distance from Evaluated Stream ! 

Distance from Evaluated Stream I 

Distance from Evaluated Stream ± 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SrTE LOCATION 

I NRCS Soil Map Stream Order USGS Quadrangle Name: [Shelby NRCS Soil Map Page: 

County: £ Township/Citv: iP'ynouth 

MISCELLANEOUS 

Base Flow Conditions? (Y /N) : j y__L Date of last precipitation: I ^^^^"^ ̂ Q? Quantity :itv: LJO;M,I1 

Photograph Information: 'Plioto numbers P1043 west and P1044 south looking at stream channel 

Elevated Tuibidity? (Y/N): J 
N 

Canopy (% open): I TPO^ ' • I 

!N i 
Were samples collected for water chemistry? (Y/N): L I (Note lab sample no. or id. and attach results) Lab Number. 

Field Measures: Temp (°C)| ! Dissolved Oxygenjmg/I) j JpH(S.U.) J Conductivity (pmhos/cm). 

Y I 
Is the sampling reach representative of the stream (Y/N)l J If not, please explain:_ 

Additional comments/descriptbn of pollution impacts:. 

BIOTIC EVALUATION 

Performed? (Y/N): _ L 
N 

(if Yes, Record all observations. Voucher collections optional. NOTE: all voucher samples must be labeled with the site 
ID number. Include appropriate field data sheets from the Primary Headwater Habitat Assessment Manual) 

1 r I r r i U^ 
Fish Observed? (Y/N)i Vou9hM24Y/N)l!i„ J Salarnanders Observed? (Y/N)| 

N 
Voucher? (Y/N)i 

N 

Frogs or Tadpoles Observed? (Y/N)l|j i Voucher? (Y/N)L lAquatic Macroinvertebrates Observed? (Y/N|„ 
1 I 1 i I 

Comments RegardlngJBIology: " " ' ' ^ ^ ^ 5;^ 

I 

Voucher? (YIH 

DRAWING A N D NARRATIVE DESCRIPTION OF STREAM REACH (Th is m u s t be c o m p l e t e d ) : 

Include important landmarks and other features of Interest for site evaluation and a narrative description of the stream's location 

FLOW 

X 

October 24,2002 Revision 
PHWH Form Page - 2 



OtiEBA Qualitative IHabitat Evaluation Index 
and Use Assessment Field Sheet QHEI Score: 

stream & Locat ion: S506, UNT to Marsh Run 

J. Zoladz, J. Layne 

RM: 0.4Date:0 91 2 4/09 
Scorers Fu l l Name & Aff i l iat ion: ecology n, Environm«« 

River Code: - - STORET#: £ f j^.^jgl^y i 0 . 9 3 0 8 / 8 2 . 6 7 2 6 Office verified f-. 
location LJ 

1] S U B S T R A T E Check ONLYJwo substrate TYPE BOXES; 
estimate % or note every type present 

BEST TYPES 

D D BLDR/SLABS [10] I 
D D BOULDER [9] 
D D COBBLE [8] 
D D GRAVEL [7] 
Q D SAND [6] 
D D BEDROCK [5] 

Check ONE (Or 2 & average) 

POOL RIFFLE 

50 

OTHER TYPES 
DDHARDRAN[4 ] 
D D DETRITUS [3] 
D D MUCK [2] 
D B S I L T [ 2 ] 
D D ARTIFICIAL [0] . 

POOL RIFFLE 

50 

SILT 

(Score natural substrates; ignore 
N U M B E R OF B E S T T Y P E S : D 4 or more [2] sludge from point-sources) 

Comments Bsoriesiio] 

Silty sand bottom fully embedded. Quicksand like. 

ORIGIN 
D LIMESTONE [1] 
• T I L L S [1] 

• WETLANDS [0] 
D HARDPAN [0] 
D SANDSTONE [0] "^i^fel" 
D RIP/RAP [0] J r ^ 
D LACUSTURINE [0]S ^ 
D SHALE [-1] 
D COAL FINES [-2] 

QUALITY 
• HEAVY [-2] 
D MODERATE [-1] Substrate 
D NORMAL [0] 
D FREEX1J 

"CfEJCfENSiVE't-ij 
D MODERATE [-1] 

^ ^ NORMAL [0] 
D N 0 N E [ 1 ] 

Maximum 
20 

2] I N S T R E A M C O V E R Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal 
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest 

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 
diameter log that Is stable, well developed rootwad in deep /fast water, or deep, well-defined, functional pools. 
Q_ UNDERCUT BANKS [1] _ 0 _ POOLS * 70cm [2] _ 2 _ OXBOWS, BACKWATERS [1] 

_ 0 _ OVERHANGING VEGETATION [1] 
0 SHALLOWS (IN SLOW WATER) [1] 
0 ROOTMATS [1] 

. POOLS >̂  70cm [2] 
_ 0 _ ROOTWADS [1] 
0 B0ULDER:S[1] 

_ 0 _ AQUATIC MACROPHYTES [11 
0 LOGS OR WOODY DEBRIS [1 ] 

Comments 

Straight elide, overhanaina Bidens cevina and leersia orvzoides. 

AMOUNT 
Check ONE (Or 2 & average) 

n EXTENSIVE >75% [11] 
n MODERATE 25-75% [7] 
n SPARSE 5-<25% [3] 
• NEARLY ABSENT <5% [1] 

Cover 
Maximum 

20 

3] CHANNEL M O R P H O L O G Y Check ONE in each category (Or 2 & average) 
SINUOSITY 

D HIGH [4] 
D MODERATE [3] 
D L 0 W [ 2 ] 
• NONE [1] 
Comments 
Straightened and deepened channel for Ao. Banks topsoil/subsoil. 

D E V E L O P M E N T 
D EXCELLENT [7] 
D GOOD [5] 
D FAIR [3] 
• P00R[1] 

CHANNELIZATION 
D NONE [6] 
D RECOVERED [4] 
D RECOVERING [3] 
• RECENT OR NO RECOVERY [1] 

STABILITY 
D HIGH [3] 
D MODERATE [2] 
B L0W[1] 

Channel 
Maximum 

20 

4] B A N K E R O S I O N A N D R I P A R I A N Z O N E Check ONE in each category for EACH BANK (Or 2 per bank & average) 
River rigi,t iooking downstream ^ R I P A R I A N W I D T H . „ F L O O D P L A I N Q U A L I T Y 

, o EROSION • 5 WIDE > SOm [4] D D FOREST, SWAMP [3] • • CONSERVATION TILLAGE [1] 
D D NONE / LITTLE [3] D D MODERATE 10-50m [3] D D SHRUB OR OLD FIELD [2] D D URBAN OR INDUSTRIAL [0] 
D B MODERATE [2] D D NARROW 5-10m [2] D D RESIDENTIAL, PARK, NEW FIELD [1] • • MINING / CONSTRUCTION [0] 
D D HEAVY/ SEVERE [1] D D VERY NARROW < Sm [1] D D FENCED PASTURE [1] Indicate predominant land use(s) 

El • NONE [0] D • OPEN PASTURE, ROWCROP [0] past 100m riparian. Riparian 

Comments 
Some scour on banks. Riparian onlv herbs. Row cap either side. 

Maidmum 
10 

5] P O O L / G L I D E A N D R I F F L E / R U N Q U A L I T Y 
M A X I M U M DEPTH 

Check ONE (ONLY!) 
D > Im [6] 
D0.7-<1m[4] 
D 0.4-<0.7m [2] 
D 0.2-<0.4m [1] 
• < 0.2m [0] 

Comments 
alld <20 cm = 0 

CHANNEL WIDTH 
Check ONE (Or 2 & average) 

D POOL WIDTH > RIFFLE WIDTH [2] 
D POOL WIDTH = RIFFtE WIDTH f l ] 
D POOL WIDTH >raFFLEWffl>TH[0] 

CURRENT VELOCITY 
Check ALL that apply 

D TORRENTIAL [-1] D SLOW [1] 
D VERY FAST [1] D INTERSTITIAL [-1] 
D FAST [1] D INTERMITTENT [-2] 
D MODERATE [1] D EDDIES [1] 

Indicate for reach - pools and riffles. 

Recreation Potential 
Primarv Contact 

< ,S§condary Contact '• > 
(circle one and comment on back) 

Pool / 
Current 

Maximum 
12^. 

Indicate for functional riffles; Best areas must be large enough to support a population Hikinoiciricr •• 
o f r i f f l e -ob l iga te s p e c i e s : Check O N E (Or2 & average). 1 NO RIFFLE [metric=0] 

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN S U B S T R A T E RIFFLE / R U N E M B E D D E D N E S S 
D BEST AREAS > 10cm [2] D MAXIMUM* SOcin [2] D STABLE (e.g.. Cobble, Boulder) [2] D NONE [2] 
D BEST AREAS 5-10cm[1] D MAXIMUM <50chn [1] D MOD. STABLE (e.g.. Large Gravel) [1] n L O W [ 1 ] 
D BEST AREAS < 5cm D UNSTABLE (e.g.. Fine Gravel, Sand) [0] D MODERATE [0] " ' ^ e / f ^ 

[metric=0] D EXTENSIVE [-1] „ . ' ' " " l l 0 
C o m m e n t s 'MaximumW 
100% glide 8 

6] G R A D I E N T ^ ^mi ) 

D R A I N A G E A R E A 
( 0.5889 mP) 

• VERY LOW - LOW [ < ^ 
D MODERATE [6-10] 
D HIGH - VERY HIGH [10-6] 

% P O O L : ( ) % G L I D E : C i o O % ^ Gradient 

% R U N : ( ) % R I F F L E : ( ) 
Maximum 

10"^. 

EPA 4520 06/16/06 
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o t ' l l U r n f t Primary Headwater Habitat Evaluation Form 
H H E I S c o r e ( sum of me t r i c s 1 , 2, 3 ) : 

SITE NAME/LOCATION j U r i n M n t i . t r i b ! i t e O L i o j f e r i h . F ^ 

51 

SITE NUMBER S506 RIVER BASiNiMoJlican . DRAINAGE AREA (mP) t M J L 

LENGTH OF STREAM REACH (ft) L...71.6 I LAT. t40::^78.^J LONG. i ^ Z J I U l J RIVER CODEL 

DATE 09/24/09 j SCORER y.Z. ; j&^JT.y COMMENTS { 

J R I V E R MILE 0.4 

NOTE: Complete Al l Items On This Form - Refer to "Fie ld Evaluation Manual fo r Ohio's PHWH Streams" for Instruct ions 

STREAIM CHANNEL 
•MODIFICATIONS: 

n NONE/NATURAL CHANNEL d RECOVERED H RECOVERING Q RECENT OR NO RECOVERY 

SUBSTRATE (Estimate percent of every type of substrate present Check O/VLY two predominant si4)strate TYPE boxes 
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

TYPE 

an 
nn 
nn 
En 

BLDR SLABS [16 pts] 
BOULDER (>256 mm) [16 pts] 
BEDROCK [16 pt] 
COBBLE (65-256 mm) [12 pts] 
GRAVEL (2-64 mm) [9 pts] 
SAND (<2 mm) [6 pts] 

PERCENT 

r o%""'"i 
TYPE 

| 7 i 

0% 
0% 
0% 

5% 

nn 
• n 
nn 
nn 

Total of Percentages of g Q O % 
BIdr Slabs, Boulder, Cobble, Bedrock ' 

(A) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 

SILT[3pt] 
LEAF PACK/WOODY DEBRIS [3 pts]: 

FINE DETRITUS [3 pts] 

CLAY or HARDPAN [Opt] 

MUCK[0 pts] 

ARTIFIQAL [3 pts] 

55% \ 

TOTAL NUMBER OF SUBSTRATE TYPES: 12 

PERCENT 
: 50% i 

L,„,O%IJ 
•.._.,.Q%._ 
L..J%.,„.. 
CM7.J 

(B) 

TYPES: 2 

Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 fQ evaluation reach at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check OWL Y one box): 

> 30 centimeters [20 pts] U l > 5 cm -10 cm [15 pts] 
> 22.5 - 30 cm [30 [As] O < 5 cm [5 pts] 
>10 - 22.5 cm [25 pts] O NO WATER OR MOIST CHANNEL [0 pts] 

COMMENTS i MAXIMUM POOL DEPTH (centimeters): 39 

3. BANK FULL WIDTH (Measured as the average of 3-4 measurements) 
> 4.0 meters (> 13') [30 pts] 

> 3.0 m - 4.0 m (> 9' 7" - 13') [25 pts] 

> 1.5 m - 3.0 m (> 9' 7" - 4' 8") [20 pts] 
o 

(Check ONL Y one i>ox): 
>1.0 m - 1.5 m (> 3' 3" - 4' 8") [15 pts] 

S 1.0m(<=3'3") [5pts] 

COMMENTS; . AVERAGE BANKFULL WIDTH (meters): 13.66 

L R 

nn 

OD 
EM 

RIPARIAN WIDTH 
(Per Bank) 
Wide>10m 

Moderate 5-1 Om 

Narrow <5m 

FLOODPLAIN QUALITY 
L R (Most Predominant per Bank) 

Mature Forest, Wetland 
Immature Forest, Shrub or Old 
Field 

None 
COMMENTS! 

DD 
nn 
DD 
DD 

Residential, Park, New Field 

Fenced Pasture 

L R 

DD 

HHEI 
Metric 
Points 

Substrate 
Max 3 40 

11 I 
A + B 

Pool Depth 
Max = 30 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY *NOTE: River Left (L) and Right (R) as looking downstreami^ 

Banicfiili 
Width 

Max=30 

[^ 

Conservation Tillage 

Urban or Industrial 

Open Pasture, Row Crop 

Mining or Construction 

FLOW REGIME (At Time of Evaluation) (Check ONLY one bj 
Stream Flowing 
Subsurface flow with isolated JBoolsJlnteretitiali_ ^ 
COMMENTS ! " " '" "" 

D 
Moist Channel, isolated pools, no ftow (Intermittent) 

_Dry_^cJ ianr !d j io j ! ra ter |Eph^ 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck ONLY one box): 
None D ''•° Q -̂̂  Q 
0.5 O 1-5 D 2.5 D 

3.0 
>3 

•
STREAM GRADIENT ESTIMATE 

Flat (0.5 ft/100 ft) L J Flat to Moderate L J Moderate (2 ft/100 ft) O Moderate to Severe D Severe (10fi/100ft) 

October 24, 2002 Revision PHWH Form Page - 1 



ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed) 

QHEI PERFORM ED? - O Yes 171 No QHEI Score I 

DOWNSTREAM DESIGNATED USE(S) 

WWH Name: 

CWH Name: 

O E W H Name: X 

(If Yes, Attach Completed QHEI Form) 

. Distance from Evaluated Stream 

Distance from Evaluated Stream. 

Distance from Evaluated Stream 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SfTE LOCATION 

I 
USGS Quadrangle Name:!. NRCS Soil Map Page:L NRCS Soil Map Stream Order £ 

County: 1_ Township / City:_ 

MISCELLANEOUS 

Y Base Flow Conditions? (Y/N):J L Date of last precipitation:. Quantity:, 

Photograph Information: £'^*>**» ^ !?* i !? ' ' ^ ! '? l?LE!^^?! ! i ^^ 

Elevated Tuibidity? (Y/N): J 
N 

Canopy (% open):. 0% 

Were samples collected for water chemistry? (Y/N): J 
N 

. (Note lab sample no. or id. and attach results) Lab Number:_ 

Field Measures: Temp (°C)i j Dissolved Oxygetximg/I) | 

is the sampling reach representative of the stream (Y/N)j 

JpH(S.U.)L I Conductivity (pmhos/cm) 

If not, please explain:. 

Additional comments/descriptton of pollution impacts:. 

BIOTIC EVALUATION 

Perfonned? (Y/N): 
IN 

(If Yes, Record all observations. Voucher collections optional. NOTE: all voucher samples must be labeled with the site 
ID number. Include appropriate field data sheets from the Pjnmary Headwater Habitat Assessment Manual) 

Fish Observed? (Y/N)i j V O U ^ M ? (Y/N)J 
Frogs or Tadpoles Observed? (Y/N)i|,j 

COTnmCTts^eg^rting Biologj;: _^"' 

N 
Salamanders Observed? (Y/N)i 

r N 
Vouchei? ( Y / N ) l _ ) 

Vouchei? (ylt^f^ Aquatic Macroinvertebrates Observed? ( Y / N | ^ ] Voucher? (Y/N)L__J 

DRAWING A N D NARRATIVE DESCRIPTION OF STREAM REACH (Th is m u s t be c o m p l e t e d ) : 

Include important landmarks and other features of interest for site evaluatton and a narrative description of the stream's location 

yy-<^' .̂ 

FLOW 

flAt-fJ. fc-A d A . 

October 24,2002 Revision 
PHWH Form Page - 2 



Qualitative Habitat Evaluation Index 
and Use Assessment Field Sheet QHEI Score: 

stream & Location: ssoe. UNT to Marsh Run 

J. Zoladz, J.T. Layne 

RM: 0.7Date:0 91 2 5/09 
S c o r e r s F u l l N a m e & A f f i l i a t i o n : Ecology 8, Environment 

RiverCode: - - STORET#: nfcg^/.^gg:;i 0 . 9 3 0 5 /82 . 6 8 3 1 Office verified f . 
location LJ 

1] S U B S T R A T E Check ONLYTwo substrate TYPE BOXES; 
estimate % or note every type present 

BEST TYPES 
D D BLDR/SLABS [10]! 
D D BOULDER [9] 
D D COBBLE [8] 
D D GRAVEL [7] 
D D SAND [6] 
D D BEDROCK [5] 

POOL RIFFLE OTHER TYPES 
D D HARDPAN [4] 
D D DETRITUS [3] 
D l i M U C K [ 2 ] 
D D SILT [2] 
D D ARTIFICIAL [0] 

POOL RIFFLE 

100% 

(Score natural substrates; ignore 
N U M B E R OF BEST TYPES" ••*«>"• more [2] sludge from point-sources) 

Comments "DaorlesstO] 

100% muck 

ORIGIN 
D LIMESTONE [1] 
D TILLS [1] 
• WETLANDS [0] 
D HARDPAN [0] 
D SANDSTONE [0] 
D RIP/RAP [0] ^ 
D LACUSTURINE [0]S 
D SHALE [-1] 
D COAL FINES [-2] 

Check ONE (Or 2 & average) 

SILT 

' ^°^, 

QUALITY 
B HEAVY [-2] 
D MODERATE [-1] Substrate 
D NORMAL [0] 
D FREE JIJ 
D"EXTENSrVEl:-2] 

VS'^OD'^ ' ^TEMl M ^ ^ ^ 
* S B NORMAL [0] 20 

D NONE [1] 

2 ] I N S T R E A M C O V E R Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal 
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest 

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools. 

A _ POOLS > 70cm [2] 0 OXBOWS, BACKWATERS [1] _ 0 _ UNDERCUT BANKS [1] 
_ 2 _ OVERHANGING VEGETATION [1] 
0 SHALLOWS (IN SLOW WATER) [1] 
0 ROOTMATS [1] 

. ROOTWADS [1] 
BOULDERS [1] 

, AQUATIC MACROPHYTES [1] 
LOGS OR WOODY DEBRIS [1] 

AMOUNT 
Check ONE (Or 2 & average) 

D EXTENSIVE >75% [11] 
D MODERATE 25-75% [7] 
D SPARSE 5-<25% [3] 
B NEARLY ABSENT <5% [1] 

Comments 

Some shrubs comino in along banks. 

Cover 
Maximum 

20 

^ 
^ 3 
L / ^ 1 1 ^ 

3] CHANNEL M O R P H O L O G Y Check ONE in each category (Or 2 & average) 
S INUOSITY 

D HIGH [4] 
D MODERATE [3] 
D LOW [2] 
B NONE [1] 
Comments 
Deepened and straightened for Aaricultural purposes.. 

DEVELOPMENT 
D EXCELLENT [7] 
D GOOD [5] 
D FAIR [3] 
B P00R[1] 

CHANNELIZATION 
D NONE [6] 
D RECOVERED [4] 
D RECOVERING [3] 
B RECENT OR NO RECOVERY [1] 

STABILITY 
D HIGH [3] 
D MODERATE [2] 
B L0W[1] 

Channel 
Maximum 

20 

4] B A N K E R O S I O N A N D R I P A R I A N Z O N E Check ONE in each category for EACH BANK (Or 2 per bank & average) 
River right looking downstream 

I o EROSION 
D i l NONE / LITTLE [3] 
D D MODERATE [2] 

RIPARIAN WIDTH 
D D WIDE > 50m [4] 
D D MODERATE 10-50m [3] 
D D NARROW 5-1 Om [2] 

D D HEAVY / SEVERE [1] D D VERY NARROW < 5m [1] D D FENCED PASTURE [1] 
m B NONE [0] D B OPEN PASTURE, ROWCROP [0] 

Comments 

FLOOD PLAIN QUALITY 
L l D FOREST, SWAMP [3] • U CONSERVATION TILLAGE [1] 
D D SHRUB OR OLD FIELD [2] • D URBAN OR INDUSTRIAL [0] 
D D RESIDENTIAL, PARK, NEW FIELD [1] D D ' MINING / CONSTRUCTION [0] 

Indicate predominant land use(s) ^ 
past 100m riparian. Riparian 

Maximum 
10 

5] POOL / GLIDE AND RIFFLE/RUN QUALITY 
MAXIMUM DEPTH CHANNEL WIDTH 

Check ONE (ONLY!) 
D > 1 m [ 6 ] 
D0.7-<1m[4] 
D 0.4-<0.7m [2] 
D 0.2-<0.4m [1] 
B < 0.2m [0] 

Comments 
100% slide with depths < 20cm 

Check ONE (Or 2 & average) 
D POOL WIDTO > RIFFLE WIDTH [2] 
D POOL WIDTH = RIFFLE WIDTH [1] 
D POOL WIDTH > RIFFLE WIDTH [0] 

CURRENT VELOCITY 
Check ALL that apply 

D TORRENTIAL [-1] D SLOW [1] 
D VERY FAST [1] D INTERSTITIAL [-1] 
D F A S T [ 1 ] D I N T E R M I T T E N T [-2] 

D M O D E R A T E [ I ] D EDDIES [ 1 ] 
Indicate for reach - pools and riffles. 

Recreation Potential 
Primarv Contact^ 

I "Secondary Contact 
(uikki UlU <iiiU uuiiiiiieiil UII U!U.kT 

Poo l / 
Current 

Maximum 
12 

Indicate for functional riffles; Best areas must be large enough to support a population 
o f r i f f l e -ob l iga te s p e c i e s : Check O N E (Or 2 & average). HNO RIFFLE [metric=0] 
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 

D BEST AREAS > 10cm [2] D MAXIMUM > 50cm [2] D STABLE (e.g., Cobble, Boulder) [2] D NONE [2] 
D BEST AREAS 5-10cm [1] D MAXIMUM < 50cm [1] D MOD. STABLE (e.g., Large Gravel) [1] D L 0 W [ 1 ] 
D BEST AREAS < 5cm D UNSTABLE (e.g.. Fine Gravel, Sand) [0] D MODERATE [0] ' ^ " S ^ ^ i T 

[metric=0] DEXTENSIVE [-1] . , . " " " I i 0 
Comments All glide. 

Run 
' Maximum 

6] GRADIENT ̂  «,„„ 
DRAINAGE AREA 

( 0.8665 mi2) 

B VERY LOW - LOW [ 7 ^ 
D MODERATE [6-10] ^ ^ " ^ 
a HIGH - VERY HIGH [10-6] 

%POOL:(^ 

%RUN: 

J %GLIDE:I 

( )%RIFFLE: 

Gradient 
Maximum 

10 

EPA 4520 06/16/06 
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Q M j ^ l ^ Primary Headwater Habitat Evaluation Form 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H H E ^ C O r ^ u n ^ f m e t r i c ^ ^ 

SITE NAME/LOCATION lUnnamed Wb!jani!;to„Mare!^^ , _ ^ __̂  

46 

SITE NUMBER S508 RIVER BASIN M o h l c a n 

LENGTH OF STREAM REACH (ft) 331 

DATE iQ?'(25/09 J SCORER J-Z. & J-T.L.i COMMENTS 

DRAINAGE AREA (mî ) 0-87 

LAT. | 4 0 ; ^ 5 i J LONG. -82.68310 RIVER C O D E RIVER MILE 0-7 

NOTE: Complete Al l Items On This Form - Refer to "Fie ld Evaluation IManual for Ohio 's PHWH Streams" for Instruct ions 

STREAM CHANNEL 
•MODIFICATIONS: 

n NONE/NATURAL CHANNEL D RECOVERED H RECOVERING D RECENT OR NO RECOVERY 

1. SUBSTRATE (Estimate percent of every type of substrate present. Check O/VLY two predominant substrate TYPE boxes 
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

TYPE 

ni 
oa 
nn 
ao 

BLDR SLABS [16 pts] 
BOULDER (>256 mm) [16 pts] 
BEDROCK [16 pt] 
COBBLE (65-256 mm) [12 pts] 
GRAVEL (2-64 mm) [9 pts] 
SAND (<2 mm) [6 pts] 

PERCENT 

i 0% ! 

TYPE PERCENT 

0% 
0% 
0% 

f i n 
DO 
HE! 
oa 

Total of Percentages of g 0 0 % 
BIdr Slabs, Boulder, Cobble, Bedrock ' 

(A) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 

2. 

3. 

SILT[3pt] 
LEAF PACK/WOODY DEBRIS [3 pts]i 

FINE DETRITUS [3 pts] | 

CLAYorHARDRAN [Opt] 

MUCK [Opts] 

ARTIFICIAL [3 pts] 

100% 

0% 

0% 

iooy»^ 

(B) 

TOTAL NUMBER OF SUBSTRATE TYPES: 1 

Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check ONLY one box): 

> 30 centimeters [20 pts] ^ H > 5 cm -10 cm [15 pts] 
> 22.5 - 30 cm [30 pts] Q < 5 cm [5 pts] 
>10 - 22.5 cm [25 pts] • O NO WATER OR MOIST CHANNEL [0 pts] 

COMMENTS i MAXIMUM POOL DEPTH (centimeters): I 9 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) (Check O/VLY one box): 
> 4.0 meters (> 13') [30 pts] ' O > 1.0 m -1.5 m (> 3'3"-4'8") [15 pts] 
>3.0m -4.0m(>9'7"-13')[25ptsl O S 1.0 m (<=3'3") [5 pts] 
> 1.5 m - 3.0 m (> 9' 7" - 4' 8") [20 pts] 

COMMENTS! AVERAGE BANKFULL WIDTH (meters): 

L R 
RIPARIAN WIDTH 

(Per Bank) 
Wide > 10m 

Moderate 5-1 Om 

FLOODPLAIN QUALITY 

nn Narrow <5m 

i None 
COMMENTS!' 

L R 

DD 
DD 

(Most Predominant per Bank) 
Mature Forest, Wetland 
Immature Forest, Shrub or Old 
Field 

Residential, Park, New Field 

Fenced Pasture 

L R 

DP 

DD 

HHEI 
Metric 
Points 

Substrate 
Max = 40 • 
A + B 

Pool Depth 
Max = 30 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY T^NOTE: River Left (L) and Right (R) as looking downstream* 

a 
Banl(ftill 
Width 

MaxsSO 

iP 

Conservation Tillage 

Urban or Industrial 

Open Pasture, Row Crop 

Mining or Construction 

FLOW REGIME (At Time of Evaluation) (Check ONLY one tm) : 
Stream Flowing D 
Subsurface flow with isolated pooJs,(jnterstitial) D 
COMMENTS E " "• """ 

Moist Channel, isolated pools, no flow (Intermittent) 

,.OD!..chMn#!JQSJIS!ateriEpM!TMM) 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck ONLYone box): 
None D 1-0 D 2.0 
0.5 D 1.5, D 2.5 I....J ' ^3 

STREAM GRADIENT ESTIMATE 
I Flat (0.5 tt/100 «) D Flat to Moderate D Moderate (2 ft/i oo ft) D Moderate to Severe I Severe (10 ft/100 ft) 
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ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed): 

QHEI PERFORMED? - 0 Y e s Q No QHEI Score U..6;lL i (IfYes, Attach Completed QHEI Form) 

DOWNSTREAM DESIGNATED USE(S) 

IWWH Name: _ ; ..-y..-

JCWH Name: _ . 

IEWH Name: 

. Distance from Evaluated Stream, 

Distance from Evaluated Stream _ 

Distance from Evaluated Stream _ 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SrTE LOCATION 

NRCS Soil Map Page:| USGS Quadrangle Name: l^'^^"'y NRCS Soil Map Stream Order j 

County: l ' ? i f i ' ' ^ ^ Township/Citv: |P 'y" ' ° "» ' 

MISCELLANEOUS 

Base Flow Conditions? (Y/N):J \_ Date of last precipitation:J_ 09/21/09 Quantity:_ 0.08 

Photograph information: J ^ t o P1072, Northwest.09/25/09 

Elevated Turbidity? (Y/N):. 
IN 

jwswaw^-^ 

Canopy (% open): 

Were samples collected for water chemistry? (Y/N): 

Field Measures: Temp (°C) t „ . . 

H 

100% 

Dissolved Oxygenj[rng/l) 

(Note lab sample no. or id. and attach results) Lab Number:_ 

„_JpH(S.U.)t J Conductivity (pmhos/cm) _ ^ 

Is the sampling reach representative of the stream (Y/N)i i If not, please explain:_ 

Additional comments/description of pollution impacts:_ 

BIOTIC EVALUATION 

Performed? (Y/N): 
IN 

(If Yes, Record all observations. Voucher collections optional. NOTE: all voucher samples must be labeled with the site 
ID number. Include appropriate field data sheets from the^irimary Headwater Habitai[Assessment Manual) 

i i ! 

N Fish Observed? (Y/N)}^ I Vouah§r?,{Y/Nl l^ j Salarnanders Observed? (Y/N)i 
N 

. - „ x ^ , . . . . „ _ _ . , , ^ - Voucher? (Y/Nj^ 
Frogs or Tadpoles Observed? (Y/N)!|^ | Voucher? (Y/N)!)^ ^Aquatic Macroinvertebrates Observed? (YItijT, 

Comments Regarding Biology: "~" 

Voucher? (Y/N>L 
N 

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (Th is m u s t be c o m p l e t e d ) : 

Include important landmarks and other features of interest for site evaluation and a narrative description of the stream's location 

FLOW 

October 24,2002 Revision 
PHWH Form Page - 2 



Q j ^ l j ^ p l l l l ^ Primary Headwater Habitat Evaluation Form P i s " ! 
H H E I S c o r e (sum of metrics 1. 2. 3) ; I • 

SITE NAME/LOCATION !.BIack^ForliVyind,Proiec^ 

H H E ^ C O r M s u n ^ n n e t r i c ^ ^ ^ 

SITE NUMBEIR =S013__ 

LENGTH OF STREAM REACH (ft) 163 LAT. L 

DATE dP/18/1Q_ j SCORER A. Garder,^ COMMENTS 

RIVER BASIN-Ohio Rlver 

j LONG. RIVER CODEl 

DRAINAGE AREA (mi') 

• IRIVER MILE 

r~ 

NOTE: Complete All Items On This Form - Refer to "Field Evaluation Manual for Ohio's PHWH Streams" for Instructions 

STREAM CHANNEL 
MODIFICATIONS: 

n NONE/NATURAL CHANNEL D RECOVERED D RECOVERING D RECENT OR NO .RECOVERY 

SUBSTRATE (Estimate percent of every type of substrate present Check ONLYtm predominant substrate TYPE boxes 
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

TYPE 

DL 
nn 
nn 
nn 
0i-i 

BLDR SLABS [16 pts] 

BOULDER (>256 mm) [16 pts] 

BEDROCK [16 pt] 

COBBLE (65-256 mm) [12 pts] 

GRAVEL (2-64 mm) [9 pts] 

SAND (<2 mm) [6 pts] 

PERCENT 

[ n j 
L. o%^J 
I '"o% 1 

TYPE 

0% 

0% 

1/1 

nn 
nn 
nn 

Total of Percentages of g 0 0 % 
BIdr Slabs, Boulder, Cobble, Bedrock ' 

(A) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 

SILT [3 pt] 

LEAF PACKMOODY DEBRIS [3 pts] 

FINE DETRITUS [3 pts] 

CLAYorHARDRAN [Opt] 

MUCK [Opts] 

ARTIFICIAL [3 pts] 

100% 

0% 

0% 

0% 

(B) 

12 TOTAL NUMBER OF SUBSTRATE TYPES: 

2. Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check O/VLYone box): 

> 30 centimeters [20 pts] Q > 5 cm-10 cm [15 pts] 
> 22.5 - 30 cm [30 pts] Q < 5 cm [5 pts] 
> 10 - 22.5 cm [25 pts] O NO WATER OR MOIST CHANNEL [0 pts] 

COMMENTS P°PLP°°ldeyeloprne^ I MAXIMUM POOL DEPTH (centimeters): 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) 
> 4.0 meters (> 13') [30 pts] 

> 3.0 m - 4.0 m (> 9 '7" - 13') [25 pfsi; 

> 1.5 m - 3.0 m (> 9 '7" - 4'8") [20 pts] 

COMM ENTS1 _ . . ^ , _ , , „ . . _ _ „ , . 

(Check O/VLY one box): 
>1 .0m - 1.5 m(> 3 ' 3 " - 4 ' 8 " ) [15 pis] 

S 1.0m(<=3'3") [5pts l 

AVERAGE BANKFULL WIDTH (meters): 2.08 

Moderate 5-1 Om 

D D Narrow <5m 

D D None 

Field 

D D Residential, Park, New Field O O 

D D Fenced Pasture I .ZJLIJ 

HHEI 
Metric 
Points 

Substrate 
Max s 40 a 
A + B 

Pool Depth 
Max s 30 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY liVNOTE: River Left (L) and Right (R) as looking downstreamiSr 

RIPARIAN WIDTH FLOODPLAIN QUALITY 

L R (Per Bank) L R (Most Predominant per Bank) L R 
1 1 1 Wide>10m D O Mature Forest, Wetland O O Conservation Tillage 

D D Moderate 5-10m O D |;|i_7^at"re Forest, Shrub or Old Q p 

• 
Bankfull 
Width 

Maxsao 

EU 

Urban or Industrial 

Open Pasture, Row Crop 

Mining or Construction 
COMMENTS5lneisedj3vS-8.feet n g a ^ 

FLOW REGIME (At Time of Evaluation) (Check O/VLY one boxl: 
Stream Flowing | J 
Subsurface flow witMsolatedpjoo|s(Jrt 
COMMENTSjUkelfJnterm^^ 

Moist Channel, isolated pools, no fbw (Intermittent) 
_DiT^j;h_ann_^jnp,_waterJ[Ep!j^^ 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck ONLY one box): 
None D 10 
0.5 O 1.5 U 2.5 

STREAM GRADIENT ESTIMATE 
I Flat (0.5 ft/100 ft) D Flat to Moderate D Moderate (2 ft/100 ft) 

H 2.0 
2.5 

D Moderate to Severe 

3.0 
>3 

D Severe (10 ft/100 ft) 
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ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed): 

QHEI PERFORMED?-O Yes n No QHEI Score [ 

DOWNSTREAM DESIGNATED USElt^L—^ 

(If Yes, Attach Completed QHEI Fam) 

BWWH Name: 

CWH Name:. 

D E W H Name:. 

. Distance from Evaluated Stream 

Distance from Evaluated Stream J 

Distance from Evaluated Stream J 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SrTE LOCATION 

USGS Quadrangle Name: I ' NRCS Soil Map Page:L NRCS Soil Map Stream Order J 

County: j Crawford 

MISCELLANEOUS 

Township / City:_ 

Base Flow Conditions? (Y/N):. (Yes Date of last preclpitation:_ 10/14/10 Quantity:, oM3 
Photograph Information: f ^ ^ ' Facing east from collection line crossing, looking upstream. P50 - Facing west from collection l i n ^ 

"""T™™™! zzzzzizzz; 
INo i Elevated Turbidity? (Y/N):. Canopy (%jopen): _i 

No 

100% 

Were samples collected for water chemistry? (Y/N): J. 

Field Measures: Temp (°C)j_ J Dissolved Oxygenjmg/I) 

Is the sampling reach representative of the stream (Y/N)l i If not, please explain:. 

(Note lab sample no. or id. and attach results) Lab Number:_ 

pH(S.U. )L_ I Conductivity (pmhos/cm) 

Additional comments/description of pollution impacts:. 

y 
BIOTIC EVALUATION 

No I 
Performed? (Y/N): j (If Yes, Record all observations. Voucher collections optional. NOTE: all voucher samples must be labeled with the site 

ID number. Include appropriate field data sheets from the Primary Headwater Habitat Assessment Manual) 

I No 
Vouctiarl(Y/N)i!^M Salarnanders Observed? (Y/N)!^** 

i C 
Voucher? (Y/N)j 

No 
Fish Observed? (Y/N)j 
Frogs or Tadpoles Obiserved? (Y/N)l|gQ j Voucher? (Y/N||g^ Aquatic Macroinvertebrates Observed? (Y/N|j j^ 

Comrnents Regarding^Bloloqv^ ~ ~ ^̂  ^ - ^ ^ _ _ „ _ _ „ „ • y Z 

I No aquatic wildlife observed. 

Voucher? (Y/N)L 

DRAWING A N D NARRATIVE DESCRIPTION OF STREAM REACH (Th is m u s t be c o m p l e t e d ) : 

Include important landmarks and other features of interest for site evaluation and a narrative description of the stream's location 

FLOW 

October 24, 2002 Revision 
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/ ^ I ^UQfU l i ^ Primary Headwater Habitat Evaluation Form P i T l 
H H E I S c o r e (sum of metrics 1. 2. 3 ) : I • H H E ^ C O r ^ u n ^ f m e t r i c ^ ^ ^ ^ 

SITE NAME/LOCATION JBIac,kJork WJMProJ&c£' 

SITE NUMBER S ! SOI 3 

LENGTH OF STREAM REACH (ft) I J.63^...,J LAT. I 

DATE l I M f / I Q i SCORER l A y G a r d e r j COMMENTS 

RIVER BASINipMoEiyiL 

LONG. 

DRAINAGE AREA (mi^)j 

RIVER CODE! RIVER MILE • 

NOTE: Complete All Items On This Form - Refer to "Field Evaluation Manual for Ohio's PHWH Streams" for instructions 

STREAM CHANNEL 
MODIFICATIONS: 

n NONE/NATURAL CHANNEL D RECOVERED D RECOVERING D RECENT OR NO RECOVERY 

1. SUBSTRATE (Estimate percent of every type of substrate present Check ONLYttm predominant substrate TYPE boxes 
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

TYPE 

DI 
DO 
DD 
DD 
DD 

BLDR SLABS [16 pts] 

BOULDER (>256 mm) [16 pts] 

BEDROCK [16pt] 

COBBLE (65-256 mm) [12 ptsj 

GRAVEL (2-64 mm) [9 pis] 

SAND (<2 mm) [6 pts] 

PERCENT 

L J L J 
I M.J1 
L1O%.1J 
LIO%IJ 

TYPE 

DD 
DD 
DD 
DD 

SILT[3pt] 

LEAF PACK/WOODY DEBRIS [3 pts] 

FINE DETRITUS [3 pts] 

CLAYorHARDRAN [Opt] 

MUCK [Opts] 

ARTIFICIAL [3 pts] 

0% 

0% 

0% 

Total of Percentages of n o o % 
BIdr Slabs, Boulder, Cobble, Bedrock _ _ _ _ _ 

(A) (B) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 12 
100% 

TOTAL NUMBER OF SUBSTRATE TYPES 

Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check ONLYone box): 

> 30 centimeters [20 pts] f ^ > 5 cm-10cm [15 pis] 
> 22.5 - 30 cm [30 pts] Q < 5 cm [5 pts] 
>10 - 22.5 cm [25 pts] ; O NO W/VTER OR MOIST CHANNEL [0 pts] 

COMMENTS iP°°tPggLJeyelopmen^ [ MAXIMUM POOL DEPTH (centimeters): 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) 
> 4.0 meters (> 13') [30 pts] 
> 3.0 m - 4.0 m (> 9' 7" - 13') [25 pts] 
> 1.5 m - 3.0 m (> 9' 7" - 4' 8") [20 pts] 

D o 
(Check O/VLY one box): 

> 1 . 0 m -1.5 m(> 3 ' 3 " - 4 ' 8 " ) [15 pts] 

<. 1.0m(<=3'3") [5pts] 

COMMENTS! J _ AVERAGE BANKFULL WIDTH (meters): 2.08 

D O Narrow <5m 

D D None 

Field 

D D Residential, Park, New Field D O 

L l Fenced Pasture I H..J 

HHEI 
Metric 
Points 

Substrate 
Max B 40 a 
A + B 

Pool Depth 
Max = 30 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY iSrNOTE: River Left (L) and Right (R) as looking downstream* 

RIPARIAN WIDTH FLOODPLAIN QUALITY 

L R (Per Bank) L R (Most Predominant per Bank) L R 
O D Wide>10m D D Mature Forest, Wetland O O Conservation Tillage 

n n Moderate 5-10m D O l^f^f'^^e F°^est, Shrub or Old p p 

a 
Banlcfull 
Width 

Max=30 

QI 
Urban or Industrial 

Open Pasture, Row Crop 

Mining or Construction 
COMMENTSilncised by 6-8 fteet. rio access to f loodplain. 

R 
D 

FLOW REGIME (At Time of Evaluation) (Check ONLYone tm)-
Stream Flowing O Moist Channel, isolated pools, no ftow (Intermittent) 
Subsurface flovir yyith isglgedpool^^ D Dry channel, no water (EphemeM) ' 
COMMENTSj£|ke!x,Mfeo|i!tteni_,_MtOT.,p£^ent^^ 3 . 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck ONLYone box): 
None D l-O f - -
0.5 O 1.5 

•
STREAM GRADIENT ESTIMATE 

Flat (0.5 ft/100 ft) L J Flat to Moderate U Moderate (2 fi/ioo ft) 

H 2.0 
2.5 

D Moderate to Severe 

3.0 
>3 

O Severe (10 ft/100 ft) 
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ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed): 

QHEI PERFORMED? - Q Yes Q No QHEI Score I (If Yes, Attach Completed QHEI Form) 

DOWNSTREAMjDfSIG^NyXTEDLlJ^^ 

JWWH Name: L 

I ICWH Name: J 

O E W H Name: 

Distance from Evaluated Stream 

Distance from Evaluated Stream 

Distance from Evaluated Stream 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION 

USGS Quadrangle Name:. J NRCS Soil Map Page: J NRCS Soil Map Stream Order 

County: l ' ? ! ? ' * ^ ^ Township / City:_ 

MISCELLANEOUS 

Base Flow Conditions? (Y/N): J Yes _ Date of last precipitation:. 10/14/10 Quantity: L... PJlJ. 
Photograph Information: F ^ ^ ' Facing east from collection line crossing, looking upstream. P50 - Facing west from collection \m 

No ! 
Elevated Turbidity? (Y/N): _L Canopy (%joperii):. 

|NO 1 

100% 

Were samples collected for water chemistry? (Y/N): 

I I 
Field Measures: Temp ( ° C ) j _ _ _ J Dissolved Oxygenimg/l) 

lYes I 
Is the sampling reach representative of the stream (Y/N)l j If not, please explain:_ 

(Note lab sample no. or id. and attach results) Lab Number:. 

• 

JpH(S.U.)L Conductivity (pmhos/cm) i 

Additional comments/description of pollution impacts:_ 

BIOTIC EVALUATION 
§ '1 
sNo '•• 

Performed? (Y/N): l \ (If Yes, Record all observations. Voucher collections optional. NOTE: all voucher samples must be labeled with the site 

ID number. Include appropriate field data sheets from the Primary Headwater HabitaJ[Assessment Manual) 

Fish Observed? ( Y / N ) f ! U V o u p s O ^ i m ^ J Salamanders Obsen/ed? l y i H ^ Z J . Voucher?_ ( Y / N ) | f ° ^ _ |^^ Frogs or Tadpoles Observed? (Y/N)|fjQ Voucher? (Y/N)j|g Aquatic Macroinvertebrates Observed? (Y/Nlm 
L _ j I I ' 

Commente__Regartm£jBbbgy: "" „ „ _ _ „ _ 
I No aquatic wildlife observed. 

Voucher? (Y/N)L 

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (Th is m u s t be c o m p l e t e d ) : 

Include important landmarks and other features of interest for site evaluatton and a narrative description of the stream's location 

FLOW 

October 24,2002 Revision 
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Q I ^ I J ^ P I I ^ Primary Headwater Habitat Evaluation Form I ^3 I 
H H E I S c o r e (sum of metrics 1,2, 3) : I • 

SITE NAME/LOCATION JBIack Fork Wjnd. jFhroi ;^ 

SITE NUMBER I SOI 3 

LENGTH OF STREAM REACH (ft) L 163 j LAT. 

3JVER BASIN|OMP.i!vt!:. 

I LONG.' RIVER CODE! 

DRAINAGE AREA (mi') i 
• ™ - 1 I 

[RIVER M I L E ! 

DATE ilQ/t8/10 j SCORER |A. Garder,|j COMMENTS 

NOTE: Complete All Items On This Form - Refer to "Field Evaluation Manual for Ohio's PHWH Streams" for Instructions 

STREAM CHANNEL 
MODIFICATIONS: 

n NONE/NATURAL CHANNEL C l RECOVERED D RECOVERING D RECENT OR NO RECOVERY 

1. SUBSTRATE (Estimate percent of every type of substrate present Check ONLY two predominant substrate TYPE boxes 
(Max of 32). Add total number of sicjnificant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

TYPE 

on 
nn 
on 
nn 

BLDR SLABS [16 pts] 

BOULDER (>256 mm) (16 pts] 

BEDROCK [16 pt] 

COBBLE (65-256 mm) [12 pts] 

GRAVEL (2-64 mm) [9 pts] 

SAND (<2 mm) [6 pts] 

Total of Percentages of 
BIdr Slabs, Boulder, Cobble, Bedrock 

PERCENT 
i 0% 1 
r p% 1 
i 0% ^ 

. ^^ .̂  
r"o% ] 
1 0%_J 

0.00% 

TYPE 

OO 

on 
on 

SILT[3pt] 
LEAF PACK/WOODY DEBRIS [3 pts] 

FINE DETRITUS [3 pts] 

CLAY or HARDPAN [Opt] 

MUCK [Opts] 

ARTIFICIAL [3 pts] 

PERCENT 
• 7 5 % . i 

25%'"""] 
0 % , 

, 0% i 
0% 

0% 

(A) (B) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 12 

100% 

TOTAL NUMBER OF SUBSTI&TE TYPES 1 

2. Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check ONLYone box): g > 30 centimeters [20 pts] O > 5 cm - 10 cm [15 pts] 

> 22.5 - 30 cm [30 pts] Q < 5 cm [5 pts] 
>10 -22.5 cm [25 pts] Q NO WATER OR MOIST CHANNEL [0 pts] 

COMM ENTS I ^ p ° g t J g y ^ ! g p ' ! ^ [ MAXIMUM POOL DEPTH (centimeters): 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) 
> 4.0 meters (> 13') [30 pts] 
> 3.0 m - 4.0 m (> 9'7" -13") [25 pts] 
> 1.5 m - 3.0 m (> 9'7" - 4'8") [20 pts] 

EN] * ''•° 
(Checl( ONLYone box): 

m -1.5 m (> 3' 3" - 4' 8") [15 pts] 
m (<=3'3") [5 pts] 

COMMENTS .AVERAGE BANKFULL WIDTH (meters): 2.08 

nn 
nn 

Narrow <5m 

None 

Field 

D D Residential, Park, New Field O O 

I j L l Fenced Pasture l...,,ir"J 

HHEI 
•Metric 
Points 

Substrate 
Max = 40 

a 
A + B 

Pool Depth 
Max = 30 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY *NOTE: River Left (L) and Right (R) as looking downstreamiSr 

RIPARIAN WIDTH FLOODPLAIN QUALITY 

L R (Per Bank) L R (Most Predominant per Bank) L R 
n P Wide > 10m D D Mature Forest, Wetland CTl Conservation Tillage 

n n Moderate 5-10m D D ;!f_f|lf'"fe Forest, Shmb or Old Q Q 

• 
Bankfull 
Width 

Max=30 

^ 

Urban or Industrial 

Open Pasture, Row Crop 

Mining or Construction 
COMMENTSilncjsedbv 6-8 feet, no access jo ffoodplain. 

B 
FLOW REGIME (At Time of Evaluation) (Check ONLYone I 

Stream Flowing 
Subsurface flovtfwithjsglgedpp^lsilnters 
coMMENTSJMkt!yJMfi[Dilt§i!L.^j,t®r.^teseiit 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck ONLYone box): 
None D l-O D 2.0 
0.5 O 1.5 O 2.5 

Moist Channel, isolated pools, no flow (Intermittent) 
Dry channel j jp jyra 

1 

3.0 
>3 

STREAM GRADIENT ESTIMATE 
D Flat (0.5 ft/100 ft) D Flat to Moderate D Moderate (2 n/ioo ft) D Moderate to Severe f Severe (io ft/ioo ft) 
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ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed): 

QHEI PERFORMED? - Q Yes Q No QHEI Scone [ j (If Yes, Attach Completed QHEI Form) 

OOWNSTKEmjDESlGNM 

D' 
WWH Name: 

CWH Name:. 

EWH Name: 

i Distance from Evaluated Stream J 

I Distance from Evaluated Stream J 

J . Distance from Evaluated Stream J 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SHTE LOCATION 

I 
USGS Quadrangle Name:! NRCS Soil Map Page: NRCS Soil Map Stream Order J 

County: J ^ " ^ * * ? ^ L Township / City:. 

MISCELLANEOUS 
I 1 r 
lYes ' i 

Base Flow Conditions? (Y/N):j L Date of last precipitation:_L 10/14/10 Quantity:, 0.06 

Photograph Information' P ^ ^ ' Facing east from collection line crossing, looking upstream. P50 - Facing west from collection l i n ^ 

Elevated Tuibidity? (Y/N): 
jNo 

Canopy (% open): Dpen): 100% 

Were samples collected for water chemistry? (Y/N): 
No 

Field Measures: Temp (°C)1 ! Dissolved Oxyg«ij[mg/l) 

(Note lab sample no. or id. and attach results) Lab Number: L. 

. _ _ i pH (S.U.) 1 1 Conductivity (pmhos/cm) ^ 

Is the sampling reach representative of the stream (Y/N)L 
Yes 

If not, please explain:. 

Additional comments/descriptbn of pollution impacts:_ 

BIOTIC EVALUATION 

Performed? (Y/N): J 
No 

(If Yes, Record all observations. Voucher collections optional. NOTE: all voucher samples must be labeled with the site 
ID number. Include appropriate field data sheets from the Primary Headwater Habitat Assessment Manual) 

Fish Observed? (Y/N). 
No I No 

Vou5htr?,(Y/Nl i ' ! ! j Salamanders Observed? ( Y / N ) L ! L J Voucher? (Y/N)r 
Frogs or Tadpoles Observed? (Y/N))^^^ j Voucher? (Y/N||^jj lAquatic Macroinvertebrates Observed? (Y/N||^ 

„ L_ j I I L 
Comments Regarding Biology: "_ '"" 

Voucher? (Y/N)L 
No 

jNo aquatic wildlife observed. 

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (Th is m u s t be c o m p l e t e d ) : 

Include important landmarks and other features of interest for site evaluation and a narrative description of the stream's location 

FLOW 

October 24, 2002 Revision 
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Q W r i ^ m ^ Primary Headwater Habitat Evaluation Form 
HHEI Score (sum of metrics 1, 2, 3) : 

SITE NAME/LOCATION iBia(^.,.ForEVWnd^Pj^ I I 

13 

.SITE NUMBER t M l l „ 

J i § 3 j L A T . LENGTH OF STREAM REACH (ft) 

DATE 10/18/10 SCORER J A ^ G a ^ ^ J ^ COMMENTS 

RIVER BASIN QhJO R lve r „ _ _ J ^ R A I N A G E AREA (mi') i 

RIVER CODEJ ;RIVER MILE LONG. 

NOTE: Complete Al l Items On This Form - Refer to "Fie ld Evaluation Manual fo r Ohio 's PHWH Streams" for instruct ions 

STREAM CHANNEL 
MODIFICATIONS: 

n NONE/NATURAL CHANNEL O RECOVERED H RECOVERING O RECENT OR NO RECOVERY 

SUBSTRATE (Estimate percent of every type of substrate present Check ONLY two predominant stAjstrate TYPE boxes 
(Max of 32). Add total number of signiflcant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

1. 

TYPE 
BLDR SLABS [16 pts] 
BOULDER (>256 mm) [16 pts] 

o n BEDROCK [16pt] 

O D COBBLE (65-256 mm) [12 pts] 

O O GRAVEL (2-64 mm) [9 pts] 

O n SAND (<2 mm) [6 pts] 

PERCENT 

J%1, j 

.,..0%..,J 
' • o%n 

TYPE 

0% 

on 
on 
on 

Total of Percentages of n o n % 
BIdr Slabs, Boulder, Cobble, Bedrock J^^2___ 

(A) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 12 

SILT[3pt] 
LEAF PACK/WOODY DEBRIS [3 pts] 

FINE DETRITUS [3 pts] 

CLAYorHARDRAN [Opt] 

MUCK [0 pts] 

ARTIFICIAL [3 pts] 

100% 

PERCE^f^ 
j s % ; 
25% 
0% 
0% 

d%. 
0% 

(B) 

TOTAL NUMBER OF SUBSTRATE TYPES: 

Maximum Pool Depth (Measure the maximum pool depth within 0ie 61 meter (200 ft) evaluation reacth at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check ONLY one box): 

> 30 centimeters [20 pts] 1 3 > 5 cm-10 cm [15 pts] 
> 22.5 - 30 cm [30 pts] Q * 5 cm [5 pts] 
>10 - 22.5 cm [25 pts] O NO WATER OR MOIST CHANNEL [0 pts] 

COMM ENTS PQQLPOO'JgygJOP^gnL 
1 = 

[MAXIMUM POOL DEPTH (centimeters): 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) 
> 4.0 meters (> 13') [30 pts) 
> 3.0 m - 4.0 m (> 9' 7" - 13') [25 pts] 
> 1.5 m - 3.0 m (> 9' 7" - 4' 8") [20 pts] 

COMMENTS L _ . _ _ 

P 
(Check O/VLY one box): 

>1.0m -1.5 m(> 3" 3"-4-8") [15 pts] 
<, 1.0m(<=3'3")(5pts] 

AVERAGE BANKFULL WIDTH (meters): 2.08 

Narrow <5m 

None 

Field 

D D Residential, Park, New Field 

D D Fenced Pasture 

HHEI 
IMetric 
Points 

Substrate 
Max = 40 

a 
A + B 

Pool Depth 
Max = 30 

• 
Banitftiil 
Width 

MaxsSO 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY ilVNOTE: River Left (L) and Right (R) as looking downstream^ 

RIPARIAN WIDTH FLOODPLAIN QUALITY 
L R (Per Bank) L R (Most Predominant per Bar*) L R 

n n Wide>10m D D Mature Forest, Wetland O O Conservation Tillage 

n n Moderate 5-10m D D ;^7_';'̂ at"fe'̂ °^est. Shrub or Old Q p Urban or Industrial 

r - i | ~ i Open Pasture, Row Crop 

D D Mining or Construction 
COMMENTS; Incised by 6-8 feet. r>o gpcess to ffoodofain. 

FLOW REGIME (At Time of Evaluation) (Check ONLYone bgx): 
Stream Flowing Q Moist Channel, isolated pools, no flow (Intermittent) 
Subsurface flow witMsolge4p.ooteilnte Q . .D iY jchanng j^ j ra te r^EBhen^ _ _ _ _ , 
COMMENTSjyiej£_intermit tent, j ;_wateLg^^ . . . _ _ _ _ _ _ _ _ _ _ _ _ J . 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck ONLYone box): 
None D l-O D 2.0 
0.5 Q 1.5 O 2.5 

3.0 
>3 

STREAM GRADIgNT ESTIMATE 
D Flat (0.5 ft/100 ft) D Flat to Moderate D Moderate (2 ft/ioo ft) D Moderate to Severe D Severe (10 ft/100 fl) 

October 24, 2002 Revision PHWH Form Page - 1 



ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed): 

QHEI PERFORMED? - O Yes F l No QHEI Score 

DOWNSTREAM DESIGNATED USE(S) 

IWWH Name: 

|cWHName:_ 

EWH Name: | ' 

(If Yes, Attach Completed QHEI Form) 

. Distance from Evaluated Stream 

Distance from Evaluated Stream. 

Distance from Evaluated Stream 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION 

USGS Quadrangle Name: J NRCS Soil Map Page:L NRCS Soil Map Stream Order. 

County: J ^ ^ ' ! ' ^ ^ J l Township / City:_ 

MISCELLANEOUS 

Base Flow Conditions? (Y/N):_ 

Photograph Information: 

Yes _ Date of last precipitation:. Quantity:, 0.06 

P49 - Facing east from collection line crossing, looking upstream. P50 - Facing west from collection lin€jj| 

Elevated Turbidity? (Y/N): 
No 

Canopy (%jopen): 

No 
Were samples collected for water chemistry? (Y/N); ! 

Field Measures: Temp (°C)t 

100% 

i Dissolved OxygaiJlTij 

Yes 
Is the sampling reach representative of the stream (Y/N)l 

(Note lab sample no. or id. and attach results) Lab Number: L 

r~~~~~i I 1 
/I) J Conductivity (pmhos/cm) i__ 

If not, please explain:. 

Additional comments/descriptnn of pollution impacts:. 

BIOTIC EVALUATION 

Performed? (Y/N):. 
No 

(If Yes, Record all observations. Voucher collections optional. NOTE: all voucher samples must be labeled with the site 
ID number. Include appropriate field data sheets from the Primary Headwater Habitat Assessment Manual) 

Fish Observed? ( y i N ) ^ J V o u c h s l l Y / N f ^ J Salamanders Observed? (Y/N) l ! ! l J Voucher? (Y/N)j^° I 
Frogs or Tadpoles Observed? (Y/NI^^ | Voucher? (Y/N)ifjjj Aquatic Macroinvertebrates Observed? (Y/N^j^j^ | Voucher? (Y/N> 

Comments Regarding Biology: — J ^~—-*' 

No 

No aquatic wildlife observed. 

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed): 

Include important landmarks and other features of interest for site evaluation and a narrative description of the stream's location 

FLOW 

October 24,2002 Revision 
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^•M Wtmmmmmfm 
Qualitative Habitat Evaluation Index 
and Use Assessment Field Sheet QHEI Score: IO 

stream & Location: Black Fork Wind Project - Stream S709 RM: ._ Date^Q/ ^ 8 J ^ g 

Scorers Full Name & Affiliation:^^- Gardner. K. Guadagno 
River Code: STORET#:_ L i * l ^ J ^ § i y . • / 8 _ . 

Office verified— 
location Ui 

1] S U B S T R A T E Check ONLYlwo substrate TYPE BOXES; 
estimate % or note every type present 

BEST TYPES 
D D BLDR/SLABS [10K 
D D BOUIJDER [9] 
[Z ID COBBLE [8] 
D 13 GRAVEL [7] 
D D SAND 16] 
D D BEDROCK [5] 

POOL RIFFLE POOL RIFFLE OTHER TYPES 
n n HARDPAN [4] 
n n DETRITUS P I 
a D l « U C K [ 2 ] 
Q n SILT [2] 
D D ARTIFICIAL [0 ] . 

(Score natural substrates; Ignore 
N U M B E R OF B E S T TYPES: • 4 or more [2] sludge from point-sources) 

Comments Da or less [oj 

Check ONE (Or 2 & average) 
ORIGIN QUALITY 

D LIMESTONE [1] D HEAVY I-2r 
El TILLS [1] - , , _ JZl MODERATE [-11 Substrate 
D WETLANDS [0] " ' • D NORMAL [0] 
D HARDPAN JO] D FREEX1J 
D SANDSTONE [0] • ^ D f e C " " [ j E X f E N S I V E ' f 2 i 
D RIP/RAP [0] « r ^ « f c . E ] MODERATE [-1] 
D LACUSTURINE [0]S * % n NORMAL [0] 
• SHALE [-1] D N O N E P ] 
D COAL FINES [-2] 

Maximum 
20 

Maintained, but is recovering, has not been altered in some time. Habitat is absent and not diverse, but is developing 
2] I N S T R E A M C O V E R Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if rtiore common of marginal 

quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest 
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 
diameter log that is stable, well developed nsotwad in deep / fast water, or deep, well-defined, functional pools. 
0 ^ UNDERCUT BANKS [1] _ 0 _ POOLS > 70cm [2] - J OXBOWS, BACKWATERS [1] 

OVERHANGING VEGETATION [1] 
0 SHALLOWS (IN SLOW WATER) [1] 
0 ROOTMATS [1] 

J i _ POOLS > 70cm [2] 
0 ROOTWADS [1] 
0 BOULDERS [1] 

AQUATIC MACROPHYTES [1] 
LOGS OR WOODY DEBRIS [1] 

Comments 

AMOUNT 
Check ONE (Or 2 & average) 

O EXTENSIVE >75% [11] 
D MODERATE 25-75% [7] 
El SPARSE 5-<2S% [3] 
n NEARLY ABSENT <5% [1] 

Cover 
Maximum 

20 

3] C H A N N E L M O R P H O L O G Y Check ONE in each category (Or 2 & average) 
S INUOSITY 

D HIGH [4] 
D MODERATE [3] 
S L O W [2] 
D N O N E I I ] 

Comments 

DEVELOPMENT 
n EXCELLENT [7] 
D GOOD [5] 
El FAIR [3] 
n P00R[1J 

CHANNELIZATION 
D NONE [6] 
D RECOVERED [4] 
El RECOVERING [3] 
D RECENT OR NO RECOVERY [1] 

STABILITY 
D HIGH [3] 
El MODERATE [2] 
D L0W[1] 

Channel 
Maximum] 

20 

4] B A N K E R O S I O N A N D R I P A R I A N Z O N E Check ONE in each category for EACH BANK (Or 2 per bank & average) 
River riglit ioolting downstream 

I R EROSION 
• • NONE/LITTLE [3] 
13 El MODERATE [2] 
D n HEAVY/SEVERE [1] 

Comments 

. p, RIPARIAN WIDTH FLOOD PLAIN QUALITY 
El D WIDE > SOm [4] D D FOREST, SWAMP [3] D l - I CONSERVATION TILLAGE [1] 
D D MODERATE 10-50m [3] D D SHRUB OR OLD FIELD [2] • • bRBAN OR INDUSTRIAL [0] 
a D NARROW 5-10m [2] D D RESIDENTIAL, PARK. NEW FIELD [1] • • JMINING / CONSTRUCTION [0] 
D El VERY NARROW < 5m [1] D D FENCED PASTURE [1] indhaie predominant land use(s) 
O O NONE [0] El El OPEN PASTURE, ROWCROP [0] past 100m riparian Riparian I f 

Maximum Ii " 

Stream incised bv ~4 feet and can not reacii floodplain. 10 

5] POOL / GLIDE AND RIFFLE/RUN QUALITY 
MAXIMUM DEPTH 

Check ONE (ONLY!) 
n > 1 m [ 6 ] 
no.7-<1m[4| 
n0.4-<0.7m[2] 
E]0.2-<6.4mil] 
n<0.2rn[0] 

Comments 

CHANNEL WIDTH 
Check ONE (Or 2 iS average) 

El POOL WIDTH > RIFFLE WIDTH [2] 
n POOL WIDTH = RIFFLE WIDTH [1] 
n POOL WIDTH < RIFFLE WIDTH [0] 

CURRENT VELOCITY 
Check ALL that apply 

n TORRENTIAL [-1] D SLOW [1] 
n VERY FAST [1] D INTERSTITIAL C-1] 
D FAST [1] D INTERMITTENT (-2] 
El MODERATE [1] D EDDIES [1] 

Indkate for reach - pools and riffles. 

Recreation Potential 
Primary Contact 

Secondary Contact 
(circle one and comment on bacli) 

Poo l / 
Current 

Maximum 
12 

Indicate for functional riffles; Best areas must be large enough to support a population 
of riffle-obligate species: Check ONE (Or 2 & average). DNO RIFFLE [metric=01 

RIFFLE DEPTH 
D BEST AREAS > 10cm [2] 
n BEST AREAS 5-10cm [1] 
El BEST AREAS < 5cm 

[metric=0] 

RUN DEPTH RIFFLE / RUN SUBSTRATE 
D MAXIMUM > 50cm [2] D STABLE (e.g., Cobble, Boulder) [2] 
El MAXIMUM < 50cm [1] EI MOD. STABLE (e.g.. Large Gravel) [1] 

D UNSTABLE (e.g., Fine Gravel, Sand) [0] 

RIFFLE / RUN EMBEDDEDNESS 
D HONE [2] 
n i jow[ i ] 
El MODERATE [0] 

litres are raw and far between. 
D EXTENSIVE [-1] 

Runs present but pool riffle run reaime is not in svnc. 

R m e / i 
Run 

Maximum 
8 " 

6] GRADIENT ̂  „ , „ „ 
DRAINAGE AREA 

( mi2) 

El VERY LOW - LOW [2-i] 
D MODERATE [6-10] 
D HIGH - VERY HIGH [10-6] 

% P O O L : ( " l 0 ^ %GUDE:ClO~^ 

%RUN: ( 70 )%RIFFLE:( 10 ) 

Gradient] 
Maximum 

10 

EPA 4520 06/16/06 
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Qualitative Habitat Evaluation Index 
and Use Assessment Field Sheet QHEI Score: \r5i 

Stream & Location: Black Fork Wind Project - Stream 8709 RM: . _ Date^^ i i / A fl 

Scorers Full Name & Affiliation: f̂  Gardner, K. Guadagno 

/8 River Code: STORET#: 

11 S U B S T R A T E Ciieck OA/LYTwo substrate TYPE BOXES; 
estimate % or note every type present 

Lat./Long.: 
(NAD 8 3 - d e c i m a l • ' * * — • 

Office verified J— 
location LJ 

POOL RIFFLE POOL RIFFLE 

30 

BEST TYPES 
n n BLDR/SLABS [10] i 
n n BOULDER[9] 
n D COBBLE [8] 
n 0 GRAVEL [7] 
D D SAND [6] 
n n BEDROCK [5] 

NUMBER OF BEST TYPES: H 4 or more [2] slut̂ Se from point-sources) 

Comments Ha or less [O] 

Poor pool-riffle development, all substrate is in runs. 

OTHER TYPES 
n n HARDPAN [4] 
n n DETRITUS [3] . 
n n MUCK [2] 
El n SILT [2] 
n n ARTIFICIAL [0]. 

(Score natural substrates; ignore 

ORIGIN 
n LIMESTONE [1] 
El TILLS [1] 
DWETLMJDSIO] 
n HARDPAN [0] 
D SANDSTONE [0] 
D RIP/RAP [0] 
D LACUSTURINE [0 ]u 
n SHALE [-1] 
n COAL FINES [-2] 

Check ONE (Or 2 & average) 

SILT 

f"̂ , 

QUALITY 

n HEAVY 1-2] 
ElM0I£RATE[-11 Substrate 
n NORMAL [0] / S^N 
npREEJIJ 11 16 |i 

•"tJEJcTENSiVEl-i] L Jl 
^J^*»0^»^^-^l-n M ^ m 
" ^ n NORMAL 10] 20 

nN0NE(1] 

2] I N S T R E A M COVER Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal 
quality; 2-Moderate amounts, but not of iiighest quality or in small amounts of highest 

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large 
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools. 

_ 0 _ UNDERCUT BANKS [1] _ 0 _ POOLS > 70cm [2] 1 OXBOWS, BACKWATERS [ I ] 
OVERHANGING VEGETATION [1] 

0 SHALLOWS (IN SLOW WATER) [1] 
0 ROOTMATS [1] 

. ROOTWADS [1] 
BOULDERS [1] 

. AQUATIC MACROPHYTES [1] 
LOGS OR WOODY DEBRIS [1] 

Comments 

AMOUNT 
Check ONE (Or 2 & average) 

n EXTENSIVE >75% [11] 
n MODERATE 25-75% [7] 
El SPARSE 5-<25% [3] 
n NEAFa.VABSENT <5% [1] 

Cover 
Maximum 

20 

3] CHANNEL MORPHOLOGY Check ONE in each category (Or2& average) 
SINUOSITY 

n HIGH [4] 
n MODERATE [3] 
El LOW [2] 
D N O N E H ] 

Comments 

DEVELOPMENT 
D EXCELLENT [7] 
D GOOD [5] 
El FAIR [3] 
n P00R[1] 

CHANNELIZATION 
n NONE [6] 
n RECOVERED [4] 
El RECOVERING [3] 
n RECENT OR NO RECOVERY [1] 

STABILITY 
n HIGH [3] 
El MODERATE [2] 
n L0W[11 

Channel i 
Maximum \\ 1Q| I 

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

I R EROSION g] £| WIDE > SOm [4] D D FOREST, SWAMP [3] D • JCONSERVATION TILLAGE [1] 
n • NONE / LITTLE [3] Q D MODERATE 10-50m [3] n D SHRUB OR OLD FIELD [2] D D jURBAN OR INDUSTRIAL [0] 

n n NARROW 5-10m [2] D D RESIDENTIAL. PARK, NEW FIELD [1] n O jMINING / CONSTRUCTION [0] 
n 0 VERY NARROW < 5m [1] n 0 FENCED PASTURE [1] mdkate predominant land use(s) 
D O NONE [0] m m OPEN PASTURE, ROWCROP [0] past 100m riparian. Riparian 

El El MODERATE [2] 
n n HEAVY/SEVERE [1] 

Comments 
Stream is incised by 3.5-4 feet and can not reach the floodplain. 

Maximum 
10 

5] POOL / GLIDE AND RIFFLE/RUN QUALITY 
MAXIMUM DEPTH CHANNEL WIDTH 
Check ONE (O/VLY/) Check ONE (Or 2 & average) 
O > im [6] 
nb.7-<1m[4] ; 
D 0.4-<O.7m [2] 
El 0.2-<0.4m [1] 
n<p.2rn[01 i 

Comments 

m POOL WIDTH > RIFFLE WIDTH [2] 
n POOL WIDTH = RIFFLE WIDTH [1] 
n POOL WIDTH < RIFFLE WIDTH [0] 

CURRENT VELOCITY 
Check ALL that apply 

n TORRENTIAL [-1] n SLOW [1] 
n VERY FAST [1] n INTERSTITIAL 1-1] 
nFAST[1] n INTERMITTENT [-2] 
El MODERATE [1] n EDDIES [1] 

Indicate for reach - pools and riffles. 

Recreation Potential 

Primary Contact 

Secondary Contact 
(cjide one and comment on bacl() 

Pool riffle development is lacking. 

Pool / 
Current l l ^ 

Maximum "• 
12 

Indicate for functional riffles; Best areas must be large enough to support a population »• m 
o f r i f f l e -ob l iga te s p e c i e s : Check O N E (Or 2 & average). [JNO RIFFLE [metric=0] 

RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS 
n BEST AREAS > 10cm [2] D MAXIMUM > 50cm [2] O STABLE (e.g.. Cobble, Boulder) [2] D NONE [2] 
n BEST AREAS 5-10cm [1] El MAXIMUM < 50cm [1] El MOD. STABLE (e.g.. Large Gravel) [1] n iLoW [1] 
El BEST AREAS < 5cm D UNSTABLE (e.g.. Fine Gravel, Sand) [0] [Zl lillODERAIIE [0] " '^f®^!, 

. [metric=0] * ** H IxTENSIVE f- l ] ' ' " " l l 2 
Comments Rjffig and run development is poor. MaximumJI 

6] GRADIENT ^ «,„;, 

DRAINAGE AREA 
( mi2) 

IZl VERY LOW - LOW [2-4] 
n MODERATE [6-10] 
n HIGH - VERY HIGH [10-6] 

%POOL:O0~) %GLIDE:Cl0^ Gradient 

%RUN: C70^%RIFFLE:( 10 ) Maximum 
10"^ 

EPA 4520 06/16/06 
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Q I ^ I J ^ P H ^ Primary Headwater Habitat Evaluation Form 
H H E I S c o r e (sum of metrics 1, 2, 3) : 

SITE NAME/LOCATION JJIacKFoi iLWJr^ ..̂ ..̂ .̂ .̂ .̂ ^ .̂̂ .̂̂  

[JD 
_SITE NUMBER f M l 

163 LAT. L LENGTH OF STREAM REACH (ft) 

DATE 10/18/10 SCORER A. Garderlfl COMMENTS 

JRiVERBASiNgMgEiyer 

LONG. RIVER C O D E ; 

. DRAJINAGE AIREA (mP) L 

RIVER MILE L. 

NOTE: Complete Al l Items On This Form - Refer to "Field Evaluation Manual fo r Ohio 's PHWH Streams" fo r Instruct ions 

STREAIVI CHANNEL 
lUODIFICATIONS: 

n NONE/NATURAL CHANNEL D RECOVERED D RECOVERING D RECENT OR NO RECOVERY 

SUBSTRATE (Estimate perc:ent of every type of substrate present Check ONLY tMO predominant substrate TYPE boxes 
(Max of 32). Add total number of significant substrate types found (Max of 8). Find metric score is sum of boxes A & B. 

TYPE PERCENT 

on 
nn 
on 
nn 

BLDR SLABS [16 pts] 

BOULDER (>256 mm) [16 pts] 

BEDROCK [16 pt] 

COBBLE (65-256 mm) [12 pts] 

GRAVEL (2-64 mm) [9 pts] 

SAND (<2 mm) [6 pts] 

TYPE 
0% 

JSL 
0% 
0% 
0% 

0% 

nn 
nn 
on 
nn 

SILT [3 pt] 
LEAF PACK/WOODY DEBRIS [3 pts] 

FINE DETRITUS [3 pts] 

CLAY or HARDPAN [Opt] 

MUCK [0 pts] 

ARTIFIQAL [3 pts] 

PERCENT 
' 75% ^ 

0% 

0% 

0% 

Total of Percentages of Q 0 0 % 
BIdr Slabs, Boulder, Cobble, Bedrock ' 

(A) (B) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 12 
100% 

TOTAL NUMBER OF SUBSTRATE TYPES 

Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check ONLYone box): 

> 30 centimeters [20 pts] 
> 22.5 - 30 cm [30 pts] 
>10 - 22.5 cm [25 pts] 

> 5 cm-10 cm [15 pts] 
< 5 cm [5 pts] : 
NO WATER OR MOIST CHANNEL [0 pts] 

COMM ENTS P ° ° r P g ° i ! ^ y g l ° P ! ! ! g 5 * i MAXIMUM POOL DEPTH (centimeters): 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) (Check ONLYone box): 
> 4.0 meters (> 13') [30 pts] O > 1.0 m - 1.5 m (> 3'3" - 4'8") [15 ptsJ 
> 3.0 m -4.0 m (> 9'7"-13') [25 pts] D S 1.0 m (<=3'3") [5 pts] 
> 1.5 m - 3.0 m (> 9'7" - 4'8") [20 pts] 

COMMENTS! . AVERAGE BANKFULL WIDTH (meters): 2.08 j 

HHEI 
Metric 
Points 

Substrate 
Max s 40 

Q 
A + B 

Pool Depth 
Max = 30 

Hi 
Bankfull 
Width 

Max=30 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY i:^NOTE: River Left (L) and Right (R) as looking downstreams;^ 

RIPARIAN WIDTH 
L R (Per Bank) 

D D Wide >10m 

L J L J Moderate 5-1 Om 

L J L J Narrow <5m 

n n None 

FLOODPLAIN QUALITY 
L R (Most Predominant per Bank) 

D D Mature Forest, Wetland 
| _ | | _ Immature Forest, Shrub or Old 

D D Residential, Park, New Field 

D D Fenced Pasture 

L R 

D D Conservation Tillage 

D D Urban or Industrial 

|~ i r~ ! Open Pasture, Row Crop 

D D Mining or Construction 
COMMENTSJIncisedbv 6-8 feet.jig"acc 

FLOW REGIME (At Time of Evaluation) (Check ONLYone 
Stream Flowing 
Subsurface flow yyJthisolgedppqJs^(lrt^^^ 
COMMENTSjL|ke|yJ,n|e£mittej,L^^^ 

Moist Channel, isolated pools, no fbw (Intermittent) 
_DixcJnanne|jTOjrateriEEh^^ 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck ONLYone box): 
None D 1-0 D 2.0 
0.5 D 1.5 D 2.5 

3.0 
>3 

STREAM GRADIENT ESTIMATE 
D Flat (0.5 ft/100 ft) D Flat to Moderate D Moderate (2 ft/ioo ft) D Moderate to Severe I Severe (10 ft/100 fo 

October 24, 2002 Revision PHWH Form Page - 1 



ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed): 

QHEI PERFORMED? - Q ^ e s Q No QHEI Score I I (If Yes, Attach Completed QHEI Form) 

DOWNSTREAM DESIGNATED j y ® E ( S L _ _ ^ . 

HWWH Name: : 

CWH Name: _ 

Q E W H Name: _ 

. Distance from Evaluated Stream 

Distance from Evaluated Stream. 

Distance from Evaluated Stream 

MAPPING: AtTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION 

USGS Quadrangle Name:l. NRCS Soil Map Page:L NRCS Soil Map Stream Order J 

County: jCrawford Township / Citv: j 

MISCELLANEOUS 

Base Flow Conditions? (Y/N):. iYes 
Date of last precipitation :_j„ 10/14/10 Quantity:, 0.06 

^ n 
Photograph Information: W * ^ ' facing east from collection line crossing, looking upstream. P50 - Facing west from collection l i n ^ 

Elevated Turbidity? (Y/N): j : 
No 

Canopy (% pjen): 

'NO 

100% 

Were samples collected for water chemistry? (Y/N): (Note lab sample no. or id. and attach results) Lab Number:_ 

Field Measures: Temp (°C)J^ t Dissolved Oxygen.Xmg/1) L JpH(S.U.)L I Conductivity (pmhos/cm) 

•̂Yes 1 
Is the sampling reach representative of the stream (Y/N)L__J If not, please explain:_ 

Additional comments/description of pollution impacts:_ 

BIOTIC EVALUATION 

r 
Performed? (Y/N): J 

No 
(If Yes, Record all observations. Vouctier collections optional. NOTE: all voucher samples must be labeled with the site 
ID number. lnclude£ppropriate field data sheets from the Pmriary Headwater HabijafjAiSsessment Manual) 

, -j f 
No Fish Observed? (Y/N)!*^" I V o u c t M l i Y / N i ! ! ^ Salamanders Observed? (Y/Ni 

No Voucher? (Y/N); 
Frogs or Tadpoles Observed? (Y/N^jg^ j Voucher? (Y/N)j||jjj !/\quatic Macroinvertebrates Observed? (Y/Nlnj^ 

9P-EiT'g.!iJL,̂ M'j.EgJ§i9l°g.vL, 'rT~'— ^„ ''~ 1 ._.,.̂ -. _ __ , ——_.—_ 
(No aquatic wildlife observed. 

Voucher? (Y/N)L 
No 

DRAWING AND NARRATIVE DESCRIPTION OF STREAIVI REACH (Th is m u s t be c o m p l e t e d ) : 

Include important landmarks and other features of interest for site evaluation and a narrative description of the stream's location 

October 24, 2002 Revision 
PHWH Form Page - 2 



• 

O I ' l i B E R i k Pfimary Headwater Habitat Evaluation Form 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ H H E ^ C O r ^ u n ^ f m e t r l c ^ ^ ^ ^ 

SITE NAME/LOCATION =iiac£.R)!Jk]WJndEo^^ .-

13 

SITE NUMBER 8013 

LENGTH OF STREAM REACH (ft) 163 J L A J . L 

RIVER B A S I N J g l f e E i y g l 

! LONG. .. RIVER CODE 

DRAINAGE AREA (mî ) j _ . 

-RIVER MILE 

DATE 10/18/10 j SCORER A. Garder , j | COMMENTS 

NOTE: Complete Al l Items On This Form - Refer to "Field Evaluation Manual for Ohio 's PHWH Streams" for instruct ions 

STREAIVI CHANNEL 
MODIFICATIONS: 

n NONE/NATURAL CHANNEL D RECOVERED D RECOVERING Q RECENT OR NO RECOVERY 

1. SUBSTRATE (Estimate percent of every type of substrate present Check O/VLY two predominant substrate TYPE boxes 
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

TYPE 

OD 
DD 
OD 
OD 

PERCENT 
BLDR SLABS [16 pts] 

BOULDER (>256 mm) [16 pts] 

BEDROCK [16 pt] 

COBBLE (65-256 mm) [12 pts] 

GRAVEL (2-64 mm) [9 pts] 

SAND (<2 mm) [6 pts] 

0% J 

LJ% 1 

0% 

0% 

0% 

TYPE 

DO 

OD 

Total of Percentages of g 0 0 % 
BIdr Slabs, Boulder, Cobble, Bedrock ' 

(A) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 

3. 

12 

SILT[3pt] 

LEAF PACK/WOODY DEBRIS [3 pts] 

FINE DETRITUS [3 pts] 

CLAY or HARDPAN [Opt] 

MUCK [Opts] 

ARTIFICIAL [3 pts] 

100% 

PERCENT 
75% : 

0% 

0% 

0% 

(B) 

TOTAL NUMBER OF SUBSTRATE TYPES: 

Maximum Pool Depth (Measure the max imum p o o l depth w i th in the 61 meter (200 ft) evaluation reach at the time of 
evaluation. Avoid plunge pools from road culverts or storm water pipes) (Check ONLYone box): 

> 30 centimeters [20 pts] Q > 5 c m - 1 0 cm [15 pts] 
> 22.5 - 30 cm [30 pts] Q <5cm[5pts] 
>10 - 22.5 cm [25 pts] O NO WATER OR MOIST CHANNEL [0 pts] 

COMM ENTS Jf^ELiOOl^^^oPEenL i MAXIMUM POOL DEPTH (centimeters): 

BANK FULL WIDTH (Measured as the average o f 3-4 measurements) (Check OMLY one box): 
> 4.0 meters (> 13') [30 pts] Q > 1.0 m -1.5 m (> 3 ' 3 " - 4 ' 8 " ) [15 pts] 
> 3.0 m - 4.0 m (> 9' 7" - 13') [25 pts] D i 1.0 m (<=3' 3") [5 pts] 
> 1.5 m - 3.0 m (> 9 '7" - 4" 8") [20 pts] 

COMMENTS I AVERAGE BANKFULL WIDTH (meters): 2.08 

DD 
DD 

Narrow <5m 

None 

Field 

D D Residential, Park, New Field D D 

U I J Fenced Pasture l..„Jt.,i 

HHEI 
Metric 
Points 

Substrate 
Max = 40 a 
A + B 

Pool Depth 
Max = 30 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY i^NOTE: River Left (L) and Right (R) as looking downstreamilV 

RIPARIAN WIDTH FLOODPLAIN QUALITY 

L R (Per Bank) L R (Most Predominant per Bank) L R 
n n Wide>10m D D Mature Forest, Wetland D P Conservation Tillage 

n n Moderate 5-10m D D J^f l̂̂ fture Forest, Shrub or Old ^ p 

• 
Bankfu l l 
W id th 

Max=30 

\ 2 l 

COMMENTSNncised. b v 6-8 f g e | . n o a c c e s s t o f l p o d D l g i n r 

Urban or Industrial 

Open Pasture, Row Crop 

Mining or Construction 

• 
FLOW REGIME (At Time of Evaluation) (Check ONLYone 

Stream Flowing 
Subsurface flovywitMspMedj)oo!s^{Jrt 
COMMENTSJ,Ukeiynteimittent__sjfate£i^^^ 

Moist Channel, isolated pools, no fk)w (Intermittent) 
Dry channel, no water (Ephemeral) 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) JCheck ONLYone box) 
None n 1.0 
0.5 O 1.5 D 2.5 

STREAM GRADIENT ESTIMATE 
D Flat (0.5 ft/100 ft) D Flat to Moderate D Moderate (2 ft/ioo ft) 

B 2.0 
2.5 

O Moderate to Severe 

3.0 
>3 

D Severe (10 ft/100 fO 

October 24, 2002 Revision PHWH Form Page - 1 



ADDITIONAL STREAM INFORMATION (This Information Must Also be Completed) 

QHEI PERFORMED? - O Yes n No QHEI Score L 

DOWNSTRiAMJDgSIGNiNniD^ 

BWWH Name: f™ 

CWH Name: 

Q E W H Name: 

(If Yes, Attach Completed QHEI Form) 

. Distance from Evaluated Stream 

Distance from Evaluated Stream. 

Distance from Evaluated Stream 

• 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SITE LOCATION 

USGS Quadrangle Name:! „ NRCS Soil Map Page:L NRCS Soil Map Stream Order!. 

County: j ^ ' ; ? ; " * ^ ^ ^ 

MISCELLANEOUS 

Tovwiship / City:_ 

Base Flow Conditions? (Y/N): J Yes Date of last precipitation:. 10/14/10 Quantity:, 0.06 

Photograph Information: J ^ ' * ^ ' '^^^ing east from collection line crossing, looking upstream. P50 - Facing west from collection lire 

Elevated Turbidity? (Y/N): I I Canopy (% open): 100% 

Were samples collected for water cherriistry? (Y/N): J 

Field Measures: Temp /°C)L_, 

No 
. (Note lab sample no. or id. and attach results) Lab Number:_ 

Dissolved Oxygenirng/I) 

Is the sampling reach representative of the stream (Y/N)|, 
Yes 

S'OL JpH(S.U.) J Conductivity (pmhos/cm) i 

If noL please explain:. 

Additional comments/description of pollution impacts:_ 

BIOTIC EVALUATION 

Performed? (Y/N): J 
No 

(If Yes, Record all observations. Voucher collections optional. NOTE: all voucher samples must be labeled with the site 
ID number. Include appropriate field data sheets from the Primary Headwater Habitat Assessment Manual) 

No JNo ' 'No 
Voucher?.(Y/Nl"„J Salamanders Observed? (Y/N)i_ \ Voucher? (Y/N)| 

No 
INo 

Voucher? (Y/NV J 

Fish Observed? (Y/N). 
Frogs or Tadpoles Observed? (Y/N)! [̂ î  i Vouchei? (Y/N|fjjj Aquatic Macroinvertebrates Observed? (Y/N|^. 

CommenteJReg^gJBiotogy^ ~ ~ ~ " ^ _ _ _ _ ! ' _ _ _., „ „ _ y ~ Z l 
\NO aquatic wildlife observed. 

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed): 

Include important landmarks and other features of interest for site evaluation and a narrative description of the stream's location 

Octolier 24, 2002 Revision 
PHWH Form Page - 2 



Q I ^ I J U H ^ Primary Headwater Habitat Evaluation Form 
H H E I S c o r e (sum of metrics 1, 2, 3) : 

SITE NAME/LOCATION !§ i i<^JorkMnd£roiect ...... 

[3 
SITE NUMBER S013 

163 ILAT.I LENGTH OF STREAM REACH (ft) _ 

DATE i l 0 / 1 8 / 1 0 j _ SCORER j A v G i r d e r j B _ COMMENTS 

RIVER BASINlOMgLi ivef l 

j LONG. I RIVER CODE 

.DRAINAGE AREA (ml') 1 , 

JRIVER MILE \ 

NOTE: Complete Al l Items On This Form - Refer to "Field Evaluation Manual fo r Ohio's PHWH Streams" for Instruct ions 

STREAIVI CHANNEL 
MODIFICATIONS: 

D NONE/NATURAL CHANNEL D RECOVERED D RECOVERING D RECENT OR NO RECOVERY 

1. SUBSTRATE (Estimate percent of every type of substrate present Check O/VLY two predominant sii»trate TYPE boxes 
(Max of 32). Add total number of significant substrate types found (Max of 8). Final metric score is sum of boxes A & B. 

TYPE 

D D 
D D 
D D 

PERCENT 

CM.. 1 

TYPE 

0% 

BLDR SLABS [16 pts] 
BOULDER (>256 mm) [16 pts] 

BEDROCK [16 pt] 

COBBLE (65-256 mm) [12 pts] D l l . 

GRAVEL (2-64 mm) [9 pts] C 1 % 

SAND (<2 mm) [6 pts] 0% 

OO 
DD 
DO 
OO 

SILT[3pt] 
LEAF PACK/WOODY DEBRIS [3 pts] 

FINE DETRITUS [3 pts] 

CLAYorHARDRAN [Opt] 

MUCK [Opts] 

ARTIFICIAL [3 pts] 

0% 

0% 

0% 

Total of Percentages of Q 0 0 % 
BIdr Slabs, Boulder, Cobble, Bedrock ' 

(A) (B) 

SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: 

3. 

12 

100% 

TOTAL NUMBER OF SUBSTRATE TYPES: 

Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft) evaluation reach at the time of 
evaluation. AvoW plunge pools from road culverts or storm water pipes) (Check ONLYone box): 

> 30 centimeters [20 pts] Q > 5 cm-10 cm [15 pts] 
> 22.5 - 30 cm [30 pts] Q < 5 cm [5 pts] 
>10 - 22.5 cm [25 pts] O NO WATER OR MOIST CHANNEL [0 pts] 

COMM ENTS ! ^ ° r p g ° ! i ' g y g J ° P ! B g [ ! L t MAXIMUM POOL DEPTH (centimeters): 

BANK FULL WIDTH (Measured as the average of 3-4 measurements) 
> 4.0 meters (> 13') [30 pts] 
> 3.0 m - 4.0 m (> 9' 7" -13') (25 pts] 
> 1.5 m - 3.0 m (> 9' 7" - 4' 8") [20 pte] 

H >1.0 
<. 1.0 

(Check ONLYone box): 
m - 1.5 m (> 3" 3" - 4' 8") [15 pis] 
m (<=3' 3") [5 pts] 

COMMENTS .AVERAGE BANKFULL WIDTH (meters): 2.08 
J 

RIPARIAN WIDTH 
L R (Per Bank) 

D D Wide>10m 

D D Moderate 5-1 Om 

D D Narrow <5m 

n n None 

FLOODPLAIN QUALITY 
L R (Most Predominant per Bank) 

D D Mature Forest, Wetland 
p i r - 1 Immature Forest, Shrub or Old 

^ ' " ^ Field 

D D Residential, Park, New Field 

D D Fenced Pasture 

L R 

cm 

D D 

HHEI 
Metric 
Points 

Substrate 
Max " 40 a 
A + B 

Pool Depth 
Max s 30 

This information must also be completed 
RIPARIAN ZONE AND FLOODPLAIN QUALITY il^NOTE: River Left (L) and Right (R) as looking downstreamilV 

• 
Bankfull 
Width 

Max=30 

^ 

COMMENTSi|nejsMI>yi'ifeM^|j.o^.^^a^ 

Conservation Tillage 

Urban or Industrial 

Open Pasture, Row Crop 

Mining or Construction 

FLOW REGIME (At Time of Evaluation) (Check ONLYone tffic): 
Stream Flowing 
Subsurface flovv with isplgedpogteOi^^^ 
COMMENTSJLi|e|£ j n te r m|ttent j j r a t e r j f e s e n^ jduf^ 

Moist Channel, isolated pools, no ftow (Intermittent) 

„Q,ry_?lM!nMiJ3oj*st?L(EE!!î ^ 

SINUOSITY (Number of bends per 61 m (200 ft) of channel) (Check ONLYone box): 
None D 1-0 D 2.0 
0.5 D 1-5 

•
STREAM GRADIENT ESTIMATE 

Flat (0.5 ft/100«) L J Flat to Moderate L J Moderate (2 ft/ioo ft) 

D 2.5 

D Moderate to Severe 

3.0 
>3 

D Severe (10 ft/100 ft) 

October 24, 2002 Revision PHWH Form Page - 1 



ADDITIONAL STREAM INFORMATION (This Informat ion Must A lso be Completed): 

QHEI PERFORMED? - O Yes n No QHEI Score i J . (If Yes, Attach Completed QHEI Form) 

DOWNfTRpi iLDiS lGMIED M̂^̂  
IWWH Name: L _ ^ _ ^ , , ^ ^ ^ ^ , , ^ , ^ . , ^ ^ 

|cWH Name: i „ _ _ _ _ _ _ _ _ _ _ _ . _ _ . . 

EWH Name: J 

_ Distance from Evaluated Stream J 

Distance from Evaluated Stream J 

Distance from Evaluated Stream J 

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA. CLEARLY MARK THE SfTE LOCATION 

USGS Quadrangle Name:. NRCS Soil Map Page: NRCS Soil Map Stream Order ^ 

County: Crawford Township / City: L 

MISCELLANEOUS 

Base Flow Conditions? (Y/N):i^®®_ Date of last precipitation:. 10/14/10 Quantity:. 0.06 

Photograph Information: J ' ' ^ ^ ' l^^cing east f r om col lect ion l ine c ross ing , look ing upst ream. P50 - Facing west f r om co l lec t ion l i n e j l 

• 

Elevated Tuibidity? (Y/N):. 
No 

Canopy (% open) : . 100% 

Were samples collected for water chemistry? (Y/N): i 
No 

Field Measures: Temp ( ° C ) L _ [ Dissolved Oxygen (mg/l) L_ 

l_ (Note lab sample no. or id. and attach results) Lab Number:. 

pH(S.U.)L_ I Conductivity (pmhos/cm), 

Is the sampling reach representative of the stream (Y/N)i 
Yes 

If not, please explain:. 

Additional comments/description of pollution impacts:. 

BIOTIC EVALUATION 

Performed? (Y/N): J 
No 

No 

(If Yes, Record all observations. Voucher collections optional. NOTE: all voucher samples must be labeled with the site 
ID number. Include appropriate field data sheets from the^^nmary Headwater Habitat Assessment Manual) 

• No iNo iNo I , _ , 
V O U 9 ( M ? , ( Y / N ) L : „ J Salamanders Observed? (Y/N)i I Voucher? (Y/N). Fish Observed? (Y/N)l 

Frogs or Tadpoles Observed? (Y/N)!^^ | Vouchei? (Y/N)!|g^ j/^quatic Macroinvertebrates Observed? (Y/N) 

Comments Regarding Biology: 
L _ J No Voucher? (Y/N)j 

No 

:No aquatic wildlife observed. T 

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (Th is m u s t be c o m p l e t e d ) : 

Include important landmarks and other features of interest for site evaluation and a narrative description of the stream's location 

October 24, 2002 Revision 
PHWH Form Page - 2 



RSG Sound Study 



^ R S I G N C 
.iSKVIRONMBNT, BSERGY, & .4COllSTtCS 

E?''^-**1*i-?*^w 

Sound Modeling for 
BlackFork 
Wind Farm 

Richland & Crawford County, 
Ohio 

March 2011 

lATA • ANALYSIS • SOLUTIONS 



TABLE OF CONTENTS 

1.0 INTRODUCTION 

2.0 SITE DESCRIPTION , 

3.0 A NOISE PRIMER • 

3.1 What is Noise? I 

3.2 How is Sound Described? 

3.3 Sound Pressure vs Sound Power Levels 

3.4 How Is Sound Modeled? 

3.5 Description of Terms 5 

3.5.1 Equivalent Average Sound Level - Leq 5 

3.5.2 Percentile Sound Level - Ln 6 

3.5.3 Lmin and Lmax 6 

4.0 OHIO SITING REQUIREMENTS AND STANDARDS i 6 

4.1 Application Requirements , 6 

4.2 Noise Standards for Wind Turbines , 7 

5.0 EXISTING NOISE ENVIRONIViENT * 8 

5.1 Noise Zones around the Project 8 

5.2 Background Sound IVIonitoring L 8 

6.0 SOUND LEVELS PRODUCED BY WIND TURBINES I .20 

6.1 Standards Used to Measure Wind Turbine Sound 20 

6.2 Manufacturer Sound Emissions Estimates 20 

7.0 SOUND PROPAGATION FROM W I N D TURBINES ....21 
7.1 Meteorology , 21 

7.2 Maslcing * 22 

7.3 Infrasound & Low Frequency Sound i 23 

8.0 SOUND MODELING , ..23 

8.1 Modeling Software & Setup ; 23 

8.2 Modeling results 25 

8.2.1 Vestas VIOO Results '. 25 

8.2.2 Siemens SWT 2.3 Results..... 29 

8.2.3 GE 1.6 XLE Results ^ 33 

8.3 Low Frequency Sound and Tonality , 36 

8.4 Modeling Results Summary , '. 37 

9.0 CONSTRUCTION IMPACTS AND OTHER fioisE SOURCES , 38 
9.1 Construction Impacts ; 38 

Resource Systems Group, Inc. Blacic Fork Wind 
2 March 2011 Page I 



^i 

9.2 Other Noise Sources 39 

11.0 SUMMARY AND CONCLUSIONS. ....40 

LIST OF FIGURES 

Figure 1: ProjectArea Map 2 

Figure 2: Basic Tiieory: Common Sounds in Decibels 3 

Figure 3: Example of Sound Measurement over Time and Descriptive Statistics 6 

Figure 4: Wind Speed (10 minute averages) at 59.5 meter Anemometer Height during Sound Level Monitoring 
10 

Figure 5: Sound Monitoring Sites in Reference to the Project Area 11 

Figure 6: Monitoring Site A ; 12 

Figure 7: Hourly Sound Pressure Levels (dBA) for Site A 12 

Figures: Monitoring Site B 13 

Figure 9: Hourly Sound Pressure Levels (dBA) for Site B 13 

Figure 10: Monitoring Site C 14 

Figure 11: Hourly Sound Pressure Levels (dBA) for Site C 14 

Figure 12: Monitoring Site D 15 

Figure 13: Hourly Sound Pressure Levels (dBA) for Site D 15 

Rgurel4: Monitoring Site E 16 

Figure 15: Hourly Sound Pressure Levels (dBA) for Site E 16 

Figure 16: Monitoring Site F 17 

Figure 17: Hourly Sound Pressure Levels (dBA) for Site F 17 

Figure 18: Monitoring Site G 18 

Figure 19: Hourly Sound Pressure Levels (dBA) for Site G 18 

Figure 20: Monitoring Site H 19 

Figure 21: Hourly Sound Pressure Levels (dBA) for Site H 19 

Figure 22: 1/1 Octave Band Sound Power Levels from the Vestas VIOO, Siemens SWT 2.3, and GE 1.6 XLE Wind 
Turbines 20 

Figure 23: Sound Power by Wind Speed for the Vestas VIOO, Siemens SWT 2.3, and GE 1.6 XLE Wind Turbines 
21 

Figure 24: Schematic ofthe refraction of sound due to vertical wind gradient (wind shear) 21 

Figure 25: Background LA90 Sound Levels vs Met Tower Wind Speed at Site A 22 

Figure 26: Wind Rose for Site 5040 from 6/2/09 to 6/12/09 24 

Figure 27: Model Results for Vestas VIOO - Northwest Quadrant 25 

Figure 28: Model Results for Vestas VIOO - Northeast Quadrant 26 

Figure 29: Model Results for Vestas VIOO - Southeast Quadrant 27 

Figure 30: Model Results for Vestas VIOO - Southwest Quadrant 28 

Figure 31: Model Results for Siemens SWT 2.3 - Northwest Quadrant 29 

Figure 32: Model Results for Siemens SWT 2.3 - Northeast Quadrant 30 

Figure 33: Model Results for Siemens SWT 2.3 - Southeast Quadrant 31 

Resource Systems Group, Inc. Black Fork Wind 
2 March 2011 Page li 

• 



Figure 34: Model Results for Siemens SWT 2.3 - Southwest Quadrant 32 

Figure 35: Model Results for GE 1.6 XLE - Northwest Quadrant 33 

Figure 36: Model Results for GE 1.6 XLE - Northeast Quadrant ; 34 

Figure 37: Model Results for GE 1.6 XLE - Southeast Quadrant 35 

Figure 38: Model Results for GE 1.6 XLE - Southwest Quadrant 36 

Figure 39: Frequency Distribution of Sound Levels during Maximum Turbine Operation Showing the Percent of 
All Homes above the Specified Level 38 

LIST OF TABLES 

Table 1: Decibel Addition ^ 5 

Table 2: Background Sound Monitoring Summary 9 

Table 3: Background Monitoring Results Summary 9 

Table 4: Worst Case Low Frequency Noise and Tonality for all Proposed Turbines , 37 

Table 5: Participating and Non-Participating Residences Exceeding 48 dBA 37 

Table 6: Maximum Sound Levels from Various Types of Construction Equipment 39 

Resource Systems Group, Inc. Black Fork Wind 
2 March 2011 Page iii 



1.0 INTRODUCTION 

Black Fork Wind, LLC proposes to construct and operate up to 91 wind turbines in an area west of Shelby, 
Ohio. The project is currently considering three possible turbine models: Vestas VIOO, Siemens SWT 2.3, 
and GE 1.6 XLE. The total capacity ofthe system would be up to 209.3 MW, with turbiires generating 
between 1.6 and 2.3 MW each. This study assessed the sound levels from wind turbines and substations 
in the surrounding area. This report includes: 

1) A description of the site 

2) A noise primer 

3) A discussion of noise issues specific to wind turbines 

4) A discussion of applicable noise limits 

5) The results of background sound level monitoring 

6) The results of computer propagation modeling 

7) A discussion ofconstruction noise impacts 

8) Summary and conclusions ' 

2.0 SITE DESCRIPTION 

The proposed turbines are located to the west of Shelby, Ohio within Auburn, Plymouth, Sanduslq?, 
Vernon, Sharon, and Jackson Townships. The area is primarily flat and used for agriculture. There are 
approximately 1,400 homes in and around the project area. 

A map ofthe project area is provided in Figure 1. 

3.0 A NOISE PRIMER 

3.1 What is Noise? 

Noise is defined as "a sound of any kind, especially when loud, confused, indistinct, or disagreeable." 
Passing vehicles, a noisy refrigerator, or an air conditioning system are sources of noise which may be 
bothersome or cause annoyance. These sounds are a part of generally accepted everyday Ufe, and can be 
measured, modeled, and, if necessary, controlled. 

3.2 IHow is Sound Described? 
Sound is caused by variations in air pressure at a range of frequencies. Sound levels that are detectable by 
human hearing are defined in the decibel (dB) scale, with 0 dB being the threshold of Human hearing at 
mid frequecies, and 120 dB to 150 dB causing pain and permanent damage to the ear. Figure 2 shows the 
sound levels of typical activities that generate noise. 
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Figure 1: Project Area Map 
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Figure 2: Basic Theory: Common Sounds in Decibels 
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The decibel scale can be weighted to mimic the human perception of certain frequencies. The most 
common of these weighting scales is the "A" weighting, and this scale is used most frequently in 
environmental noise analysis. Sound levels that are weighted by the "A" scale have units of dBA or dB(A). 

3.3 Sound Pressure vs Sound Power Levels 

Both sound power and sound pressure levels are described in terms of decibels, but they are not the 
same thing. Sound power is a measure ofthe acoustic power emitted or radiated by a source. The sound 
power level of a source does not change with its surrounding conditions. 

Sound pressure level is observed at a specific location and is related to the difference in air pressure 
above or below atmospheric pressure. This fluctuation in air pressure is a result ofthe sound power of a 
source, the distance at which the sound pressure level is being observed, and the characteristics ofthe 
path and environment around the source and receiver. When one refers to sound level, they are generally 
speaking ofthe perceived level, or sound pressure level. 

For example, a coffee grinder will have the same sound power whether or not it is grinding indoors or 
outdoors. The amount of sound the coffee grinder generates is always the same. However, if you are 
standing six feet away from the coffee grinder indoors, you would experience a higher sound pressure 
level than you would if you were six feet away from the coffee grinder outdoors in an open field. The 
reason for this is that the sound being emitted from the coffee grinder would bounce off walls and other 
surfaces indoors which would cause sound to build up and raise the sound pressure level. 

Sound power cannot be directly measured. However, since sound pressure and sound power are related, 
sound power can be calculated by measurements of sound pressure and/or sound intensity. It can be 
helpful to note that over soft ground outside, the sound pressure level of a small source observed 50 feet 
away is roughly 33 dB lower than its sound power level. 

3.4 How is Sound IVIodeled? 

The decibel sound level is on a logarithmic scale. One manifestation of this is that sound power increases 
by a factor of 10 for every 10 dB increase. However, for every 10 dB increase in sound pressure level at 
mid frequencies, we perceive an approximate doubling of loudness. Small changes in sound pressure 
level, below 3 dB, are generally not perceptible^. 

For a point source, sound level diminishes or attenuates by 6 dB for every doubling of distance due to 
geometrical divergence. For example, if an idling truck is measured at 50 feet as 66 dBA, at 100 feet the 
level will decline to 60 dBA, and at 200 feet, 54 dBA, assuming no other influences. From a line source, 
sound attenuates at approximately 3 dB per doubling distance. Line sources transition to an attenuation 
of 6 dB per doubling at a distance of roughly a third of the length ofthe line source. 

Other factors, such as intervening vegetation, terrain, walls, berms, buildings, and atmospheric 
absorption will also further reduce the sound level reaching the listener. In each of these, higher 
frequencies will attenuate faster than lower frequencies. Finally, the ground can also have an impact on 
sound levels. Harder ground generally increases and softer ground generally decreases the sound level at 
a receiver. Reflections off of buildings and walls can increase broadband sound levels by as much as 3 dB. 

There is a range of perception thresholds depending on the character of the sound and the way it Is presented to the listener 
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If we add two equal sources together, the resulting sound level will be 3 dB higher. For example, if one 
machine registers 76 dBA at 50 feet, two co-located machines would register 3 dB more, or 79 dBA at that 
distance. In a similar manner, at a distance of 50 feet, four machines, all operating at the same place and 
time, would register 82 dBA and eight machines would register 85 dBA. If the two sources differ in sound 
level then 0 to 3 dB will be added to the higher level as shown in Table 1. 

Table 1: Decibel Addition 

If Two Sources Differ By 

0-1 dB 

2-4 dB 

5-9 dB 

>9dB 

Add 

3dB 

2dB 

IdB 

OdB 

3.5 Description of Terms 

Sound can be measured in many different ways. Perhaps the simplest way is to take an instantaneous 
measurement, which gives the sound pressure level at an exact moment in time. The Ifevel reading could 
be 62 dB, but a second later it could 57 dB. Sound pressure levels are constantly changing. It is for this 
reason that it makes sense to describe noise and sound in terms of time. 

The most common ways of describing noise overtime is in terms of various statistics. Take, as an 
example, the sound levels measured shown in Figure 3. Instantaneous measurements are shown as a 
ragged grey line. The sound levels that occur over this time can be described verbally,! but it is much 
easier to describe the recorded levels statistically. This is done using a variety of "levels" which are 
described below. 

3.5.1 Equivalent Average Sound Level - Leq 

One ofthe most common ways of describing noise levels is in terms ofthe continuous; equivalent sound 
level (Leq). The Leq is the average ofthe sound pressure over an entire monitoring period and expressed 
as a decibel. The monitoring period could be for any amount of time. It could be one second (Leq 1-sec), 
one hour (Leq(l)), or 24 hours (Leq(24)). Because Leq describes the average pressure, loud and 
infrequent noises have a greater effect on the resulting level than quieter and more frequent noises. For 
example, in Figure 3, the median sound level is about 47 dBA, but the equivalent average sound level 
(Leq] is 53 dBA. Because it tends to weight the higher sound levels and is representative of sound that 
takes place over time, the Leq is the most commonly used descriptor in noise standards and regulations. 

Resource Systems Group, Inc. 
2 March 2011 

Black Fork Wind 

Pages 



Figure 3: Example of Sound Measurement over Time and Descriptive Statistics 
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3.5.2 Percentile Sound Level - Ln 

Ln is the sound level exceeded n percent ofthe time. This type of statistical sound level, also shown in 
Figure 3, gives us information about the distribution of sound levels over time. For example, the LIO is 
the sound level that is exceeded 10 percent ofthe time, while the L90 is the sound level exceeded 90% of 
the time. The L50 is exceeded half the time. The L90 is a residual base level which most ofthe sound 
exceeds, while the LIO is representative ofthe peaks and higher, but less frequent levels. When one is 
trying to measure a continuous sound, like a wind turbine, the L90 is often used to filter out other short-
term environmental sounds that increase the level, such as dogs barking, vehicle passbys, wind gusts, and 
talking. That residual sound, or L90, is then the sound that is occurring in the absence of these noises. 

3.5.3 Lmin and Lmax 

Lmin and Lmax are simply the minimum and maximum sound level, respectively, monitored over a 
period of time. These are shown in Figure 3. 

4,0 OHIO SITING REQUIREMENTS AND STANDARDS 

4.1 Application Requirements 
The Ohio Power Siting Board has defined the materials required of an applicant during the permitting 
process in Ohio Administrative Code 4906-17-08. This reads: 

"(2) Noise. The applicant shall: 
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