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Sampling Point: U010 

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

Texture Remar1cs 
(Inches) Color (moist) ·% Color (moist) % Type* Loe** 

0-18 10YR 3/3 100 - - silt loam 

*Type: C=Concentration, D.=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains 
**Location: PL=Pore Lining, M=Matrix 

Hydrlc Soll Indicators: Indicators for Problematic Hydrlc Soils: 
Dar1c Surface (S7) -Histisol (A 1 ) Polyvalue Below Surface (SB) 2 cm Muck (A10) (MLRA 147) -- Histic Epipedon (A2) (MLRA 147, 148) Coast Prairie Redox (A16) (MLRA 147, 148) - - -_Black Histic (A3) Thin Dar1c Surface (S9) Piedmont Floodplain Soils (F19) 

_Hydrogen Sulfide (A4) - (MLRA 147, 148) - (MLRA 136, 147) 
Stratified Layers (A5) - Loamy Gleyed Matrix (F2) - Very Shallow Dar1c Surface (TF12) 

- 2 cm Muck (A 10) (LRR N) Depleted Matrix (F3) Other (Explain in Remarks) 
- Depleted Below Dar1c Surface (A 11 )-Redox Dar1c Surface (FS) 
-Thick Dane Surface (A12) -Depleted Dar1c Surface (F7) 

-

- Sa.ndy Mucky Mineral (S 1) - Redox Depressions (FS) -(LRR N, MLRA 147, 148) Iron-Manganese Masses (F12) (LRR N, MLRA 136) 
- Sandy Gleyed Matrix (S4) - Umbric Surface (F13) (MLRA 136, 122) 
- Sandy Redox (S5) - Piedmont Floodplain Soils (F19) (MLRA 148) 
- Stripped Matrix (SS) - Red Parent Material (F21) (MLRA 127, 147) - -
*Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic 

Restrictive Layer (if observed): 
Type: Hydrlc soil present? N ---Depth (inches): 

Remar1cs: 

US Army Corps of Engineers Eastern Mountains and Piedmont Region 
., 
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region 

ProjecUSite: Walton-Big Bone Natural Gas Pipeline City/County: Boone Sampling Date:_4_11_1_16_. -----
ApplicanUOwner: Duke Energy State: Kentucky Sampling Point._w_o_1_1 ____ _ 
lnvestigator(s): Sarah Miloski, Julie Freer Section, Township, Range: No PLSS in Area -----------------Land form (hillslope, terrace, etc.): depression Lo.cal relief (concave, convex, none): concave Slope(%): 0 
Subregion (LRR or MLRA): LRR N Lat. : 38.889762 Long.: _-84 ___ .6_2_56_9_9 _______ Datum: WG"S"84 
Soil Map Unit Name No-Nolin silt loam, 0 to 2 percent slopes, occasionally flooded NWI Classification: _N_IA _______ _ 

Are climaticlhydrologic conditions of the site typical for this time of the year? Yes X No ___ (If no, explain in remarks) 

Are vegetation 
Are vegetation 

, soil 
, soil 

, or hydrology 
, or hydrology 

significantly disturbed? 
naturally problematic? 

Are "normal Yes 
circumstances" present? 
(If needed, explain any answers in remarks) 

SUMMARY OF FINDINGS 

Hydrophytic vegetation present? Yes 
Hydric soil present? ves Is the sampled area within a wetland? Yes ---
Wetland hydrology present? Yes W011 ---
Remarks: 

PEM wetland along road ROW 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (86) -JL Surface Water (A 1) - True Aquatic Plants (814) - Sparsely Vegetated Concave Surface (B8) 

JL High Water Table (A2) - Hydrogen Sulfide Odor (C1) ...!._Drainage Patterns (810) 

JL Saturation (A3) Oxidized Rhizospheres on Living - Moss Trim Lines (816) 

Water Marks (81) ...!._Roots(C3) - Dry-Season Water Table (C2) 
- Sediment Deposits (82) - Presence of Reduced Iron (C4) - Crayfish Burrows (CS) - Drift Deposits (83) Recent Iron Reduction in Tilled - Saturation Visible on Aerial Imagery (C9) 
- Algal Mat or Crust (84) Soils (C6) Stunted or Stressed Plants (01) - ·, - -
_Iron Deposits (85) - Thin Muck Surface (C7) - Geomorphic Position (D2) 

Inundation Visible on Aerial - Other (Explain in Remarks) - Shallow Aquitard (03) 

_Imagery (B7) Microtopographic Relief (04) 
Water-Stained Leaves (B9) X FAG-Neutral Test (05) -_Aquatic Fauna (813) 

Fleld Observations: 
Surface water present? Yes x No Depth (inches): 3 Wetland 
Water table present? Yes -x- No ---Depth (inches): 0 hydrology 

Yes -x- No ---Depth (inches): 0 present? Saturation present? y --- --- ---(includes capillary fringe) 

Describe recorded data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers Eastem Mountains and Piedmont Region 
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VEGETATION - Use scientific names of plants 

Tree Stratum Plot Size ( 30 ft . 

3 ______________ __ 

4 5----------------s ______________ __ 
7 8----------------
9 10 ______________ __ 

Sapling/Shrub 
Stratum 

4 

Plot Size ( 15 ft. 

5----------------
6 7----------------
:----------------

10 ----------------
Herb Stratum Plot Size ( 5 ft . 

1 Phalaris arundinacea 
2 Scipus crperinus 
3 Typha latifolia 
4 Juncus effusus 
5 6----------------
7 ----------------8 ______________ __ 

1~============================== 
11 ----------------12 ----------------13 _____________ _ 
14 ______________ __ 
15 ______________ __ 

Woody Vine 
Stratum 

Plot Size ( 30 ft. 
1 ______________ __ 
2 ______________ __ 
3 ______________ __ 

4 ----------------5 ______________ _ 

Absolute 
% Cover 

Dominant 
Species 

O = Total Cover 

Indicator 
Status 

Absolute Dominant Indicator 
% Cover Species Status 

0 = Total Cover 

Absolute 
% Cover 

65 
15 
10 
10 

Dominant 
Species 

y 

N 
N 
N 

100 = Total Cover ----
Absolute 
% Cover 

Dominant 
Species 

_.....;;.o __ = Total Cover 

Indicator 
Status 
FACW 
FACW 
OBL 

FACW 

Indicator 
Status 

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

US Army Corps of Engineers 
... I • ~ I l I . 

SamDllng Point: W011 
&0/20 Thresholds 

20% 50% 
Tree Stratum 
Sapling/Shrub Stratum 
Herb Stratum 

0 0 
0 0 

20 50 
Woody Vine Stratum 0 0 

Dominance Test Worksheet 
Number of Dominant 
Species that are OBL, 
FACW, or FAC: 1 
Total Number of Dominant 
Species Across all Strata: 1 

Percent of Dominant 

(A) 

(B) 

Species that are OBL, 
FACW, or FAC: 100.00% (NB) 

Prevalence Index Worksheet 

Total% Cover of: 
OBL species 1 O x 1 = 
FACW species --go--x 2 = 
FAC species --0-x 3 = 
FACU species --0-x 4 = 
UPL species --0-x 5 = 
Column totals "'"100 (A) 
Prevalence lndWBiA = 

10 
180 
-0-
-0_ 
-0-

100(8) 
reo--

Hydrophytlc Vegetation Indicators: 
X Rapid test for hydrophytic vegetation 

X Dominance test is >50% 
X Prevalence index is S3.0* - Morphological adaptations* (provide 

supporting data In Remarks or on a 
separate sheet) 

-Problematic hydrophytic vegetation* 
_(explain) 

"lndicatonl of hydric soH and wetland hydrology must be 
pruant, unless dla1urbed or problematic 

Definitions of Vegetation Strata: 

T- - Woolfy plants 3 In. (7 .6 <;m) or more In diameter at 
breast height (DBH), regardless of height. 

Sapllng/ahrub - Woolfy plants iess lhan 3 In. DBH and 
greater than 3.2811 (1 m) tall. 

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

Woody vtMS - AR woody vines greater than 3.26 II In 
height. 

Hydrophytlc 
vegetation 
present? y 

Eastern Mountains and Piedmont Region 
:, 
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SOIL Sampllng Point: W01 

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

(Inches) 

0-18 

Matrix Redox Features 
Color (moist) % Color (moist) % Type* Loe** 

Texture 

1 OYR 4/2 90 1 OYR 5/8 10 C PUM silt loam 

*Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains 
**Location: PL=Pore Lining, M=Matrix 

Remarks 

Hydrlc Soll Indicators: Indicators for Problematic Hydrlc Solla: 
Dark Surface (S7) 

Histisol (A 1) - Polyvalue Below Surface (SS) 
-Histic Epipedon (A2) (MLRA 147, 148) 
- Black Histic (A3) -Thin Dark Surface (S9) 
- Hydrogen Sulfide (A4) (MLRA 147, 148) 
- Stratified Layers (A5) - Loamy Gleyed Matrix (F2) 
-2 cm Muck (A10) (LRR N) XDepleted Matrix (F3) 
- Depleted Below Dark Surface (A 11 )-Redox Dark Surface (F6) - -Thick Dark Surface (A12) Depleted Dark Surface (F7) 
- Sandy Mucky Mineral (S1) = Redox Depressions (F8) 

2 cm Muck (A10) (MLRA 147) 
-Coast Prairie Redox (A16) (MLRA 147, 148) 
-Piedmont Floodplain Soils (F19) 

(MLRA 136, 147) 
=Very Shallow Dark Surface (TF12) 
_Other (Explain in Remarks) 

(LRR N, MLRA 147, 148) Iron-Manganese Masses (F12) (LRR N, MLRA 136) 
~Sandy Gleyed Matrix (84) -Umbric St.:1rface (F13) (MLRA 136, 122) 
~Sandy Redox (S5) -Piedmont Floodplain Soils (F19) (MLRA 148) 
..__Stripped Matrix (56) -Red Parent Material (F21) (MLRA 127, 147) - -
*Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic 

Restrictive Layer (if observed): 
Type: Hydrlc soll present? Y 
Depth (inches): _____________ _ 

Remarks: 

US Army1 Corps of Engineers Easterni Mountains and Piedmont Region 
' J 



.r ! .. I' 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

DUKE- WAL TON TO BIG BONE 

KyPSC Case No. 2016-00168 
Exhibit 2(c) PUBLIC 

Page 165 of 429 

WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region 

Project/Site: Walton-Big Bone Natural Gas Pipeline City/County: Boone Sampling Date:_4_11_1_16 _____ _ 

Applicant/Owner: Duke Energy State: Kentucky Sampling Point_u_o_1 _1 -----
lnvestigator(s): Sarah Miloski, Julie Freer Section, Township, Range: ,_N_o_P_L_S_S_in_Are __ a_-______ _ 
Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): _n_on_e ____ Slope (%): 10 
Subregion (LRR or MLRA): LRR N Lat. : 38.889527 Long.: -84.628204 Datum: WGS84 
Soil Map Unit Name No-Nolin silt loam, 0 to 2 percent slopes, occasionally flooded NWI Classification: _N_IA _______ _ 

Are climaticJhydrologic conditions of the site typical for this time of the year? Yes X No ___ (If no, explain in remarks) 

Are vegetation , soil , or hydrology significantly disturbed? 
Are vegetation _, soil , or hydrology ---naturally problematic? 

Are "normal Yes 
circumstances" present? 
(If needed, explain any answers in remarks) 

SUMMARY OF FINDINGS 

Hydrophytic vegetation present? No 
Hydric soil present? ~ Is the sampled area within a wetland? No ---
Wetland hydrology present? No --- Upland for W011 

Remarks: 

Upland pit for wetland W011 

HYDROLOGY 
Wetland Hydrology Indicators: 
Primary Indicators (minimum of one is required; check all that apply) 

Secondary Indicators (minimum of two required) 
_Surface Soil Cracks (86) 

_Surface Water (A 1) 
_High Water Table (A2) 

_Saturation (A3) 
Water Marks (81) 

- Sediment Deposits (82) 
- Drift Deposits (83) 
- Algal Mat or Crust (84) -_Iron Deposits (85) 

Inundation Visible on Aerial 
Imagery (87) 

-Water-Stained Leaves (89) -_Aquatic Fauna (813) 

Field Observations: 
Surface water present? 
Water table present? 
Saturation present? 
(includes capillary fringe) 

Yes 
Yes 
Yes 

_True Aquatic Plants .(814) 
Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres on Living 
_Roots(C3) 
_Presence of Reduced Iron (C4) 

Recent Iron Reduction in Tilled 
_Soils(C6) 
_Thin Muck Surface (C7) 

_Other (Explain in Remarks) 

No X Depth (inches): NA 

_Sparsely Vegetated Concave Surface (88) 
_Drainage Patterns (810) 
_Moss Trim Lines (B16i 

Dry-Season Water Table (C2) 
=Crayfish Burrows (CB) 
_Saturation Visible on Aerial Imagery (C9) 
_Stunted or Stressed Plants (D1) 
_ Geomorphic Position (D2) 

_Shallow Aquitard (D3) 
_ Microtopographic Relief (04) 
_FAG-Neutral Test (D5) 

No -X-Depth (inches):--NA-­
No X Depth (inches): __ NA __ 

Wetland 
hydrology 
present? N 

Describe recorded data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

. I 

US Army Corps of Engineers Eastern Mountains and Piedmont Region 
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VEGETATION - Use scientific names of plants 

Tree Stratum Plot Size ( 30 ft. 

3 
4~-------------~ 

5 
6~-------------~ 

Sapling/Shrub 
Stratum 

1 Lonicera maacki 

Herb Stratum 

1 Cirsium aNanse 
2 Poa pratansis 

Plot Size ( 

Plot Size ( 

3 Allium canadense 
4 P/antsgo major 
5 Lamium pupureum 

9 

15 ft. 

5 ft. 

10~-------------~ 

11~-------------~ 12 ______________ ~ 

13~-------------~ 
14 _______ ~~-----~ 

15~-------------~ 

Woody Vine 
Stratum 

Plot Size ( 30 ft. 

1--------------~ 2 ______________ ~ 

3 ---------------4 ---------------5 ______________ _ 

Absolute 
% Cover 

0 ----
Absolute 
% Cover 

30 

Dominant 
Species 

= Total Cover 

Dominant 
Species 

y 

30 = Total Cover 

Absolute 
% Cover 

30 
30 
20 
10 
10 

Dominant 
Species 

y 
y 
y 
N 
N 

_...;1..;;.00 ....... _= Total Cover 

Absolute 
% Cover 

0 ----

Dominant 
Species 

= Total Cover 

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

US Army Corps of Engineers 
!' : ' 

Indicator 
Status 

Indicator 
Status 

UPL 

Indicator 
Status 
FACU 
FACU 
FACU 
FACU 
FACU 

Indicator 
Status 

Sampling Point: U011 

50/20 Thresholds 
20% 50% 

Tree Stratum 
Sapling/Shrub Stratum 
Herb Stratum 
Woody Vine Stratum 

Dominance Test Worksheet 
Number of Dominant 
Species that are OBL, 

0 0 
6 15 
20 50 
0 0 

FACW, or FAC: 0 (A) 

(B) 
Total Number of Dominant 
Species Across all Strata: 4 

Percent of Dominant 
Species that are OBL, 
FACW, or FAC: 0.00% (A/B) 

Prevalence Index Worksheet 

Total % Cover of: 
OBL species O x 1 = 
FACW specles--0-x 2 = 
FAC species --0-x 3 = 
FACU species --W0-x 4 = 
UPL species -ao-x 5 = 
Column totals -W- (A) 
Prevalence Index = BIA = 

0 
-0-
-0_ 

-:mo 
15ci"""" 
""""'55i>(B) 
~ 

Hydrophytlc 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) 

"lndicatln of hydl1c soll and wetland hydrology must be 
present, unless dls1urbed or prolilematic 

Definitions of Vegetation Strata: 

TIM - Woody plants 3 In. (7.6 an) or more In diameter at 
breast height (OBH), regardless of height. 

Sapllnglahrub - Woody plants less than 3 In. OBH and 
greater than 3.2811 (1 m) tall. 

Herb - All herbaceous (non-woody) plants, regardleaa of 
size, and woody plants 1811 than 3.2811 tan. 

Woody vlnn - All woody vines greater than 3.28 11 In 
height. 

Hydrophytlc 
vegetation 
present? N 

Eastern Mountains and Piedmont Region 
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SOIL Sampling Point: U01 

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

(Inches) Color (moist) % Color (moist) % Type* Loe** 
Texture 

0-18 10YR 4/3 100 - - silt loam 

*Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains 
**Location: PL=Pore Lining, M=Matrix 

Remarks 

Hydrlc Soll Indicators: Indicators for Problematic Hydrtc Solls: 
_Dark Surface (S7) 

Histisol (A 1) Polyvalue Below Surface (S8) 
-Histic Epipedon (A2) (MLRA 147, 148) 
- Black Histic (A3) -Thin Dark Surface (S9) 
-Hydrogen Sulfide (A4) (MLRA 147, 148) 
- Stratified Layers (AS) - Loamy Gleyed Matrix (F2) 
-2 cm Muck (A10) (LRR N) -Depleted Matrix (F3) 
- Depleted Below Dark Surface (A 11 )-Redox Dark Surface (F6) - -Thick Dark Surface (A12) Depleted Dark Surface (F7) 
-Sandy Mucky Mineral (S1) =Redox Depressions (F8) 

2 cm Muck (A10) (MLRA 147) 
=Coast Prairie Redox (A16) (MLRA 147, 148) 

Piedmont Floodplain Soils (F19) 
(MLRA 136, 147) 

-Very Shallow Dark Surface (TF12) 
=Other (Explain in Remarks) 

(LRR N, MLRA 147, 148) _Iron-Manganese Masses (F12) (LRR N, MLRA 136) 
- Sandy Gleyed Matrix (54) Umbric Surface (F13) (MLRA 136, 122) 
-Sandy Redox ($5) -Piedmont Floodplain Soils (F19) (MLRA 148) 
-Stripped Matrix (56) -Red Parent Material (F21) (MLRA 127, 147) - -
*Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic 

Restrictive Layer (if observed): 
Type: Hydrtc soll present? __ N_ 
Depth (inches): 

~------------~ 

Remarks: 

US .Army Corps of Engineers Eastern Mountains and Piedmont Region 
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region 

Project/Site: Walton-Big Bone Natural Gas Pipeline City/County: Boone Sampling Date:_4_11_1_16 _____ _ 

Applicant/Owner: Duke Energy State: Kentucky Sampling Point:_W_o_1_2 ____ _ 
lnvestigator(s): Sarah Miloski, Julie Freer . Section, Township, Range: _N_o_P_L_S_S_i_n_A_re_a_...,.. ____ _ 
Landform (hillslope, terrace, etc.): depression Local relief (concave, convex, none): concave Slope(%): 0 
Subregion (LRR or MLRA): LRR N Lat. : 38.889762 Long.: _-84._,...6_2_56_9_9 ______ Datum: WGS'84'"" 
Soil Map Unit Name No-Nolin silt loam, 0 to 2 percent slopes, occasionally flooded NWI Classification: _N_IA _______ _ 

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

Are vegetation 
Are vegetation 

• soil • or hydrology 
, soil ---, pr hydrology 

significantly disturbed? 
naturally problematic? 

Are "normal Yes 
circumstances" present? 
(If needed, explain any answers in remarks) 

SUMMARY OF FINDINGS 

Hydrophytic vegetation present? Yes 
Hydric soil present? ves Is the sampled area within a wetland? Yes --- W012 Wetland hydrology present? Yes -
Remarks: 

PEM wetland along road ROW 

HYDROLOGY 
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required) 

Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6) -..2L Surface Water (A 1) - True Aquatic Plants (814) - Sparsely Vegetated Concave Surface (88) 

..2L High Water Table (A2) - Hydrogen Sulfide Odor (C1) _2L Drainage Patterns (810) 

..2L Saturation (A3) Oxidized Rhizospheres on Living - Moss Trim Lines (816) 

_Water Marks (81) _2L Roots (C3) - Dry-Season Water Table (C2) 
Sediment Deposits (82) - Presence of Reduced Iron (C4) - Crayfish Burrows (CB) 

- Drift Deposits (83) Recent Iron Reduction in Tilled - Saturation Visible on Aerial Imagery (C9) 
- Algal Mat or Crust (84) - Soils (C6) - Stunted or Stressed Plants (01) - Iron Deposits (85) - Thin Muck Surface (C7) - Geomorphic Position (02) -=--- Inundation Visible on Aerial - Other (Explain in Remarks) - Shallow Aquitard (03) 

Imagery (87) Microtopographic Relief (04) 
-water-Stained Leaves (89) X FAC-Neutral Test (05) -_Aquatic Fauna (813) 

Fleld Observations: 
Surface water present? Yes x No ___ Depth (inches): 3 Wetland 
Water table present? Yes -x- No __ Depth (inches): 2 hydrology 
Saturation present? Yes -x- No ___ Depth (inches): 0 present? y --- ---(includes capillary fringe) 

Describe recorded data (stream gauge. monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

: ,t , !I 

US Army Corps of Engineers Eastern Mountains and Piedmont Region 
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VEGETATION - Use scientific names of plants Sampling Point: W012 
50/20 Thresholds 

Tree Stratum Plot Size ( 30 ft. ) 
Absolute Dominant Indicator 20% 50% 
% Cover Species Status Tree Stratum 0 0 

1 Sapling/Shrub Stratum 0 0 
2 Herb Stratum 20 50 
3 Woody Vine Stratum 0 0 
4 
5 Dominance Test Worksheet 
6 Number of Dominant 
7 Species that are OBL, 
8 FACW, or FAC: 2 (A) 
9 Total Number of Dominant 

10 Species Across all Strata: 2 (8) 
0 = Total Cover Percent of Dominant 

Species that are OBL, 
Sapling/Shrub 

Plot Size ( 15 ft. ) 
Absolute Dominant Indicator FACW, or FAC: 100.00% (A/B) 

Stratum % Cover Species Status 

1 Prevalence Index Worksheet 

2 Total% Cover of: 
3 OBLspecles 85 x 1 = 85 
4 FACW species -1-5-x2= ~ 
5 FAC species --O-x3= -0-

6 FACU species --O-x4= -0-

7 UPL species --O-x5= -0-

8 Column totals 100 (A) 115 (B) 
9 Prevalence Index = BIA = ns-

10 
0 = Total Cover 

Hydrophytlc Vegetation Indicators: 

Herb Stratum Plot Size ( 5 ft. ) 
Absolute Dominant Indicator L_ Rapid test for hydrophytic vegetation 
% Cover Species Status X Dominance test Is >50% 

1 T~ha latifolia 50 y OBL X Prevalence index is S3.0* 
2 T~ha anu_ustifolia 35 y OBL Morphological adaptations• (provide 
3 Phalaris arundinacea 15 N FACW supporting data in Remarks or on a 
4 separate sheet) -5 Problematic hydrophytic vegetation* 
6 (explain) -7 "lndlcalDrs of hydr1c son and wetland hydrology must be 
8 present, unless disturbed or problemalk: 

9 
10 Definitions of Vegetation Strata: 
11 
12 

Tree - WO<Xfy plants 3 In. (7 .6 cm) or more In diameter· et 

13 
breast height (OBH), regardless ot height 

14 Sapllng/sluub - WO<Xfy plants less then 3 In. DBH and 
15 greater than 3.28 ft (1 m) 1811. 

100 = Total Cover 
Herb - AU hertiaceous (non-woody) plants, regardless of 

Woody Vine Absolute Dominant Indicator 
size, and woody plants Jess than 3.28 ft tall. 

Plot Size ( 30 ft. ) 
Stratum % Cover Species Status Woody vines -All woody vines greater then 3.28 ft In 

1 halght. 

2 
3 
4 Hydrophytlc 
5 vegetation 

0 = Total Cover present? y ---
Remarks: (Include photo numbers here or on a separate sheet) 

US Army Corps of Engineers · 1 Eastern Mountains and Piedmont Region 
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II amp na Point: W012 

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

Texture Remarks 
(Inches) Color (moist) % Color (moist) % Type* Loe** 

0-18 2.5Y 4/1 80 2.SY 3/1 10 D PUM silt loam 

10YR S/8 10 c PUM silt loam 

*Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS-Covered or Coated Sand Grains 
**Location: PL=Pore Lining, M=Matrix 

Hydrlc Soll Indicators: Indicators for Problematic Hydrlc Solis: 
Dark Surface (S7) -Histisol (A 1) Polyvalue Below Surface (SB) 2 cm Muck (A10) (MLRA 147) 

- Histic Epipedon (A2) - (MLRA 147, 148) =Coast Prairie Redox (A16) (MLRA 147, 148) 
- Black Histic (A3) Thin Dark Surface (S9) Piedmont Floodplain Soils (F19) 
- Hydrogen Sulfide (A4) - (MLRA 147, 148) (MLRA 136, 147) - Stratified Layers (AS) _Loamy Gleyed Matrix (F2) =Very Shallow Dark Surface (TF12) 
- 2 cm Muck (A 10) (LRR N) x Depleted Matrix (F3) _Other (Explain in Remarks) 
- Depleted Below Dark Surface (A 11 )-Redox Dark Surface (F6) - -Thick Dark Surface (A 12) Depleted Dark Surface (F7) --Sandy Mucky Mineral (S1) Redox Depressions (F8) -(LRR N, MLRA 147, 148) Iron-Manganese Masses (F12) (LRR N, MLRA 136) 
- Sandy Gleyed Matrix (S4) - Umbric Surface (F13) (MLRA 138, 122) ' 
- Sandy Redox (SS) -Piedmont Floodplain Soils (F19) (MLRA 148) - - Red Parent Material (F21) (MLRA 127, 147) _Stripped Matrix (SS) -
*Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic 

Restrictive Layer (if observed): 
Type: Hydrlc son present? y -Depth (inches): 

Remarks: 

US Army Carps of Engineers 1 Eastern Mountains and Piedmont Region 
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region 

Project/Site: Walton-Big Bone Natural Gas Pipeline City/County: Boone Sampling Date:_4_11_11_6 ____ _ 
Applicant/Owner: Duke Energy State: Kentucky Sampling Point:_U_o_12 _____ _ 
tnvestigator(s): Sarah Miloski, Julie Freer Section, Township, Range: No PLSS in Area 

,...---------,,,,....-~-~-Land form (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): . .,,,,n,..o,,..ne ____ Slope (%): 10 
Subregion (LRR or MLRA): LRR N Lat.: 38.889829 Long. : -84.625665 Datum: WGS"84 
Soil Map Unit Name No-Nolin silt loam, 0 to 2 percent slopes, occasionally flooded NWI Classification: _N_IA _______ _ 

Are ctimatidhydrologic conditions of the site typical for this time of the year? Yes X No (If no, explain in remarks) 

Are vegetation , soil , or hydrology significantly disturbed? Are "normal Yes 
Are vegetation , soil ==, or hydrology naturally problematic? circumstances" present? 

(If needed, explain any answers in remarks) 

SUMMARY OF FINDINGS 

Hydrophytic vegetation present? No 
Hydric soil present? · ~ Is the sampled area within a wetland? No --- ---
Wetland hydrology present? No --- Upland for W012 

Remarks: 

Upland pit for wetland W012 

HYDROLOGY 
Wetland Hydrology Indicators: 
Primary Indicators (minimum of one is required; check all that apply) 

Secondary Indicators (minimum of two required) 
_Surface Soil Cracks (86) 

_Surface Water (A 1) 
High Water Table (A2) - . 

_Saturation (A3) 
Water Marks (81) 

- Sediment Deposits (82) 
- Drift Deposits (83) 
- Algal Mat or Crust (84) - . 

Iron Deposits (85) -
lnundation·Visible on Aerial 
Imagery (87) 

-Water-Stained Leaves (89) -_Aquatic Fauna (813) 

Field Observations: 
Surface water present? 
Water table present? 
Saturation present? 
(includes capillary fringe) 

Yes 
Yes 
Yes 

_True Aquatic Plants (814) 
_Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres on Living 
_Roots (C3) 
_Presence of Reduced Iron (C4) 

Recent Iron Reduction in Tilled 
_Soils(C6) 
_Thin Muck Surface (C7) 

_Other (Explain in Remarks) 

_Sparsely Vegetated Concave Surface (88) 
_Drainage Patterns (810) 
_Moss Trim Lines (816) 
_Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 
- Saturation Visible on Aerial Imagery (C9) 
- Stunted or Stressed Plants (D1) 
_ Geomorphic Position (D2) 

_Shallow Aquitard (D3) 
Microtopographic Relief (04) = FAC-Neutral Test (D5) 

No X Depth (inches): NA 
No --X-Depth (inches):-....,.,N""'A-­
No X Depth (inches): __ N_A __ 

Wetland 
hydrology 
present? N 

Describe recorded data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

I h I' 1 ,f 

US Army C<?rps of Engineers Eastern Mountains and Piedmont Region 
11 j It 
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VEGETATION - Use scientific names of plants 

Tree Stratum Plot Size ( 30 ft. 
1 ____________________________ _ 
2 ____________________________ _ 
3 ____________________________ _ 

4 . 5-----------------------------
6 7-----------------------------
8 9----------------------

10 ----------------------
Sapling/Shrub 

Stratum 

1 Lonicera maacki 
2 

Plot Size ( 15 ft. 

3--------------------
4 5----------------------
~----------------------­
:-------------------------

10 ______________ _ 

Herb Stratum Plot Size ( 5 ft. 

1 Dipsacus fullonum 
2-D~a~u-c_u_s~ca-ro-t~a-------------

3_~La~m_1~um__..p_u~p~u_re_u_m __________ __ 
4_~P~~_nt_a~go_m~~~o~'..,......,....-------------
5 Taraxacum offlcinale 
6--~Ci~.fSl~u-m_a_rv~e-nse---------------
1 ___________________________ _ 
a _________________________ __ 
9 

10 _______________ _ 

11 ___________________________ __ 
12 ___________________________ __ 
13 ___________________________ __ 

14 15 _______________ _ 

1 

Woody Vine 
Stratum 

Plot Size ( 30 ft. 

2-----------------------------
3 ___________________________ __ 

4 -----------------------------5 ___________________________ __ 

Absolute 
% Cover 

0 ----
Absolute 
% Cover 

30 

Dominant 
Species 

= Total Cover 

Dominant 
Species 

y 

30 = Total Cover 

Absolute 
% Cover 

30 
20 
20 
15 
10 
5 

Dominant 
Species 

y 
y 
y 
N 
N 
N 

100 = Total Cover 

Absolute 
% Cover 

0 ----

Dominant 
Species 

= Total Cover 

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

US Army Corps of Engineers 
.. t, 

Indicator 
Status 

Indicator 
Status 

UPL 

Indicator 
Status 
FACU 
UPL 

FACU 
FACU 
FACU 
FACU 

Indicator 
Status 

Sampling Point: U012 

50/20 Threshold• 
20% 50% 

Tree Stratum 
Sapling/Shrub Stratum 
Herb Stratum 

0 0 
6 15 
20 50 

Woody Vine Stratum 0 0 

Dominance Teat Worksheet 
Number of Dominant 
Species that are OBL, 
FACW, or FAC: 0 
Total Number of Dominant 
Species Across all Strata: 4 

Percent of Dominant 
Species that are OBL, 
FAcw: or FAC: 0.00% 

Prevalence Index Worksheet 

Total % Cover of: 
0 

-0-
-o-

(A) 

(8) 

(A/B) 

OBL species O x 1 = 
FACW species--0-x 2 = 
FAC species ---0-x 3 = 
FACU species ---S0 x 4 = 
UPL species ~ x 5 = 
Column totals ~(A) 
Prevalence Index = BIA = 

~ 
250' 
-s7o"""°(B) 
~ 

Hydrophytlc Vegetation Indicators: 
Rapid test for hydrophytic vegetation 

- Dominance test is >50% 
Prevalence index is S3.o• - Morphological adaptations• (provide 
supporting data in Remarks or on a 

_separate sheet) 
Problematic hydrophytic vegetation• 

_(explain) · 
.,ndlcators of hydrlc IOU and wetland hydrology must be 
present, unless disturbed or problematic 

Definitions of Vegetation Strata: 

Tree - WO<Xtf plants 3 In. (7.6 an) or more In diameter at 
breast height (DBH), regardless of height. 

Sapllng/shrub - W°ooa/ plants less 1han 3 In. DBH and 
greater than 3.28 ft (1 m) tall. 

Harb - All herbaceous (non-woody) plan111, ragardless of 
size, and woody plants lass 1han 3.28 ft tall. 

Woody vines - Al woody vines greater than 3.28 ft In 
height. 

Hydrophytlc 
vegetation 
present? N 

1 Eastern Molilntains and Piedmont Region 
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SOIL Sampllng Point: U012 

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

(Inches) Color (moist) % Color (moist) % Type* Loe** 
Texture 

0-6 10YR 3/4 100 - - silt loam 
6-12 10YR4/6 100 silt loam 

*Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains 
**Location: PL=Pore Lining, M=Matrix 

Remarks 

Hydrlc Soll Indicators: Indicators for Problematic Hydrlc Solla: 
_Dari< Surface (S7) 

Histisol (A 1) Polyvalue Below Surface (SB) 
-Histic Epipedon (A2) (MLRA 147, 148) 
- Black Histic (A3) -Thin Dark Surface (S9) 
- Hydrogen Sulfide (A4) (MLRA 147, 148) - -Stratified Layers (AS) Loamy Gleyed Matrix (F2) 
,__2 an Muck (A10) (LRR N) -Depleted Matrix (F3) 
- Depleted Below Dark Surface (A 11 )-Redox Dark Surface (F6) - -Thick Dari< Surface (A12) Depleted Dark Surface (F7) 
- Sandy Mucky Mineral (S1) = Redox Depressions (F8) 

2 cm Muck (A10) (MLRA 147) 
=Coast Prairie Redox (A16) (MLRA 147, 148) 

Piedmont Floodplain Soils (F19) 
(MLRA 136, 147) 

-Very Shallow Dark Surface (TF12) 
-Other (Explain in Remari<s) 

(LRR N, MLRA 147, 148) Iron-Manganese Masses (F12) (LRR N, MLRA 136) 
~Sandy Gleyed Matrix (S4) -Umbric Surface (F13) (MLRA 138, 122) 
~Sandy REidox (S5) -Piedmont Floodplain Soils {F19) (MLRA 148) 
~Stripped Matrix (86) -Red Parent Material (F21) (MLRA 127, 147) - -
*Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic 

Restrictive Layer (if observed): 
Type: Hydrlc soll present? __ N_ 
Depth (inches): _____________ _ 

Remari<s: 

: US ~Army Corps of Engineers f' t I:: Eastern Mountains and Piedmont Region 
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region 

ProjecUSite: Walton-Big Bone Natural Gas Pipeline City/County: Boone Sampling Date:_4_11_11_6 ____ _ 
ApplicanUOwner: Duke Energy State: Kentucky Sampling Point:_W_0_1_3 ____ _ 
lnvestigator(s): Sarah Mileski, Julie Freer Section, Township, Range: _N_o_P_L_S_S_i_n_A_re_a ______ _ 
Landform (hillslope, terrace, etc.): depression Local relief (concave, convex, none): concave Slope(%): O 
Subregion (LRR or MLRA): LRR N Lat. : 38.88906 Long.: -84.615092 Datum: WGS 84 
Soil Map Unit Name FcD-Faywood silty clay loam, 12 to 20 percent slopes NWI Classification: _P_U_B_H_h _____ _ 

Are climatic/hydrologic conditions of the site typical for this time of the year? Yes X No ___ (If no, explain in remarks) 

Are vegetation , soil , or hydrology significantly disturbed? 
Are vegetation - , soil , or hydrology naturally problematic? 

Are "normal Yes 
circumstances" present? 
(If needed, explain any answers in remarks) 

SUMMARY OF FINDINGS 

Hydrophytic vegetation present? Yes 
Hydric soil present? --ves Is the sampled area within a wetland? Yes ---
Wetland hydrology present? Yes ---
Remarks: 

PEM wetland along road ROW 

HYDROLOGY 
Wetland Hydrology Indicators: 
Primary Indicators (minimum of one is required; check all that apply) 

...!.._Surface Water (A 1) 

...!.._High Water Table (A2) 

...!.._Saturation (A3) 
Water Marks (81) 

- Sediment Deposits (82) 
- Drift Deposits (83) 
- Algal Mat or Crust (84) -_Iron Deposits (85) 

Inundation Visible on Aerial 
Imagery (87) 

-Water-Stained Leaves (89) -_Aquatic Fauna (813) 

Fleld Observations: 

_True Aquatic Plants (814) 
_Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres on Living 
X Roots (C3) 

- Presence of Reduced Iron (C4) 

Recent Iron Reduction in Tilled 
_Soils(C6) 
_Thin Muck Surface (C7) 
_Other (Explain in Remarks) 

Yes X No Depth (inches): 1 

W013 

Secondary Indicators (minimum of two required) 
_Surface Soil Cracks (86) 
_Sparsely Vegetated Concave Surface (88) 

~ Drainage Patterns (B 10) 
_Moss Trim Lines (816) 
_Dry-Season Water Table (C2) 

Crayfish Burrows (CB) 
-Saturation Visible on Aerial Imagery (C9) 
=Stunted or Stressed Plants (D1) 
_ Geomorphic Position (D2) 

_Shallow Aquitard (D3) 
Microtopographic Relief (04) 

X FAC-Neutral Test (D5) 

Surface water present? 
Water table present? 
Saturation present? 
(includes capillary fringe) 

Yes --x- No ---Depth (inches):-----,4--
Wetland 
hydrology 
present? Yes X No ==Depth (inches): __ o __ y 

Describe recorded data (stream gauge, monitoring well , aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers Eastern Mountains and Piedmont Region 
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VEGETATION U - . ffi f I ts se seten 1 c names o p an Sampllng Point: W013 
50/20 Thresholds 

Tree Stratum Plot Size ( 30 ft. ) 
Absolute Dominant Indicator 20% 50% 
% Cover Species Status Tree Stratum 0 0 

1 Sapling/Shrub Stratum 0 0 
2 Herb Stratum 20 50 
3 Woody Vine Stratum 0 0 
4 
5 Dominance Teat Worksheet 
6 Number of Dominant 
7 Species that are OBL, 
8 FACW, or FAC: 2 (A) 
9 Total Number of Dominant 

10 Species Across all Strata: 2 (B) 
0 = Total Cover Percent of Dominant 

Species that are OBL, 
Sapling/Shrub 

Plot Size ( 15 ft. ) 
Absolute Dominant Indicator FACW, or FAC: 100.00% (A/B) 

Stratum % Cover Species Status 

1 Prevalence Index Worksheet 

2 Total % Cover of: 
3 OBLspecies 0 x 1 = 0 
4 FACW species 85 x 2 = 170 
5 FAC species 0 x3 = -0-

6 FACU species 15 x 4 = ---so 
7 UPL species O x5 = -0-

8 Column totals 100 (A) 230 (B) 
9 Prevalence Index = BIA = 2.30 

10 
0 = Total Cover 

Hydrophytlc Vegetation Indicators: 

Herb Stratum Plot Size ( 5 ft. ) 
Absolute Dominant Indicator Rapid test for hydrophytic vegetation 
% Cover Species Status X Dominance test is >50% 

1 £!'.Eerus stri2osus 30 y FACW X Prevalence Index is S3.0* 
2 Phalaris arundinacea 25 y FACW Morphological adaptations* (provide 
3 Poa e,ratensis 15 N FACU supporting data in Remarks or on a 
4 Juncus effusus 15 N FACW _separate sheet) 
5 Ee,ilobium coloratum 15 N FACW Problematic hydrophytic vegetation* 
6 _(explain) 
7 "Indicators of hydltc soil and wetland hydrology must be 
8 present, unless disturbed or problematic 

9 
10 Definitions of Vegetation Strata: 
11 
12 TrH - Woody plants 3 In. (7.6 an) or more In diameter at 

13 
bnlast height (DBH), nigardless of height 

14 Sapllng/8hrub - Woody plants less than 3 In. OBH and 
15 greater than 3.28 ft (1 m) tall. 

100 = Total Cover 
Herb - All herbaceous (non-woody) plants, regardless of 

Woody Vine Absolute Dominant Indicator 
size, and woody plants less than 3.26 ft tall. 

Plot Size ( 30 ft. ) 
Stratum % Cover Species Status Woody vlMe - All woody vines greater than 3.28 ft In 

1 heWlt. 
2 
3 
4 Hydrophytlc 
5 vegetation 

0 = Total Cover present? y ---
Remarks: (Include photo numbers here or on a separate sheet) 

US Army Corps of Engineers Eastern Mountains .and Piedmont Region 
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II p ampl ng oint: W013 

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

Texture Remarks 
(Inches) Color (moist) % Color (moist) % Type* Loe** 

0-18 10YR 4/2 70 10YR 5/6 30 c PUM silt loam 

*Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS-Covered or Coated Sand Grains 
**Location: PL=Pore Lining, M=Matrix 

Hydrlc Soll Indicators: Indicators for Problematic Hydrlc Solla: 
Dark Surface (S7) -_ Histisol (A 1) Polyvalue Below Surface (S8) - 2 cm Muck (A 10) (MLRA 147) 

Histic Epipedon (A2) (MLRA 147, 148) Coast Prairie Redox (A16) (MLRA 147, 148) - -- Black Histic (A3) Thin Dark Surface (S9) Piedmont Floodplain Soils (F19) 
- Hydrogen Sulfide (A4) - (MLRA 147, 148) - (MLRA 136, 147) - Stratified Layers (AS) Loamy Gleyed Matrix (F2) Very Shallow Dark Surface (TF12) 
-2 cm Muck (A10) (LRR N) x Depleted Matrix (F3) 
- Depleted Below Dark Surface (A 11 )-Redox Dark Surface (F6) 

=other (Explain in Remarks) 

- -Thick Dark Surface (A 12) Depleted Dark Surface (F7) 
- Sandy Mucky Mineral (S1) = Redox Depressions (F8) 

(LRR N, MLRA 147, 148) - Iron-Manganese Masses (F12) (LRR N, MLRA 136) 
i--Sandy Gleyed Matrix (54) Umbric Surface (F13) (MLRA 136, 122) 
- Sandy Redox (SS) - Piedmont Floodplain Soils (F19) (MLRA 148) 
- Stripped Matrix (S6) - Red Parent Material (F21) (MLRA 127, 147) - -
*Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic 

Restrictive Layer (if observed): 
Type: 
Depth (inches): 

Remarks: 

US Army Corps of Engineers ' . . " 

Hydrlc soll present? y ---

'Eastern Mountains and Piedmont Region 
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region 

Project/Site: Walton-Big Bone Natural Gas Pipeline · City/County: Boone Sampling Date:_4_11_11_6 ____ _ 

ApplicanUOwner: Duke Energy State: Kentucky Sampling Point:_U_G_1_3 ____ _ 
lnvestigator(s): Sarah Miloski, Julie Freer Section, Township, Range: No PLSS in Area =-------.....,,,,.............,.,,.,..,..._,..,,....__ 
Landform (hillslope, terrace, etc.): hillslope Local relief (concave, convex, none): ..... n.,..on,...e ____ Slope (%): 10 
Subregion (LRR or MLRA): LRR N Lat. : 38.88901 Long.: -84.615131 Datum: WG"S'84 
Soil Map Unit Name FcD-Faywood silty clay loam, 12 to 20 percent slopes NWI Classification: _N_IA _______ _ 

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

Are vegetation , soil , or hydrology significantly disturbed? Are "normal Yes 
Are vegetation , soil , or hydrology ---naturally problematic? circumstances" present? 

(If needed, explain any answers in remarks) 

SUMMARY OF FINDINGS 

Hydrophytic vegetation present? No 
Hydric soil present? ~ Is the sampled area within a wetland? No ---
Wetland hydrology present? No --- Upland for W013 

Remarks: 

Upland pit for wetland W013 

HYDROLOGY 
Wetland Hydrology Indicators: 
Primary Indicators (minimum of one is required; check all that apply) 

Secondary Indicators (minimum of two required) 

_Surface Soil Cracks (66) 

_Surface Water (A 1) 

_High Water Table (A2) 

Saturation (A3) -
Water Marks (61) 

- Sediment Deposits (62) 
- Drift Deposits (63) 
- Algal Mat or Crust (64) -_Iron Deposits (65) 

Inundation Visible on Aerial 
Imagery (67) 

-Water-Stained Leaves (69) -
_Aquatic Fauna (613) 

Field Observations: 
Surface water present? 
Water table present? 
Saturation present? 
(includes capillary fringe) 

Yes 
Yes 
Yes 

_True Aquatic Plants (614) 

_Hydrogen Sulfide Odor (C1) 

Oxidized Rhizospheres on l.:.iving 
_Roots (C3) 
_Presence of Reduced Iron (C4) 

Recent Iron Reduction in Tilled 
_Soils(C6) 

_Thin Muck Surface (C7) 

_Other (Explain in Remarks) 

_Sparsely Vegetated Concave Surface (BB) 

_Drainage Patterns (610) 

_Moss Trim Lines (616) 
Dry-Season Water Table (C2) 

- Crayfish Burrows (CB) 
- Saturation Visible on Aerial Imagery (C9) 
=Stunted or Stressed Plants (D1) 
_ Geomorphic Position' (D2) 

_Shallow Aquitard (D3) 

Microtopographic Relief (04) 
=FAG-Neutral Test (D5) 

No X Depth (inches): NA 
No --X-Depth (inches):-"""N"'"A.--­
No X Depth (inches): __ N_A __ 

Wetland 
hydrology 
present? N 

Describe recorded data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

Remarks: 

US Army Corps of Engineers Eastern Mountains. and Piedmont Region 
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VEGETATION - Use scientific names of plants Sampling Point: U013 

50/20 Thresholds 

Tree Stratum Plot Size ( 30 ft. ) 
Absolute Dominant Indicator 20% 50% 
% Cover Species Status Tree Stratum 0 0 

1 Sapling/Shrub Stratum 0 0 
2 Herb Stratum 22 55 
3 Woody Vine Stratum 0 0 
4 
5 Dominance Test Worksheet 
6 Number of Dominant 
7 Species that are 08L, 
8 FACW, or FAC: 0 (A) 
9 Total Number of Dominant 

10 Species Across all Strata: 2 (8) 
0 = Total Cover Percent of Dominant 

Species that are 08L, 
Sapling/Shrub 

Plot Size ( 15 ft. ) 
Absolute Dominant Indicator FACW, or FAC: 0.00% (A/B) 

Stratum % Cover Species Status 

1 UPL Prevalence Index Worksheet 

2 Total % Cover of: 
3 08L species 0 x1= 0 
4 FACW species --O-x2= -0-

5 FAC species --O-x3= -0-

6 FACU species 80x4= 320 
7 UPL species 30x5= 150 
8 Column totals 110 (A) 470 (8) 
9 Prevalence Index = B/A = 4.27 

10 
0 - Total Cover 

Hydrophytlc Vegetation Indicators: 

Herb Stratum Plot Size ( 5 ft. ) 
Absolute Dominant Indicator Rapid test for hydrophytic vegetation 
% Cover Species Status - Dominance test is >50% -1 Dipsacus fullonum 30 y FACU Prevalence index is !:3.0* -2 Trifolium ree!!_ns 30 y UPL Morphological adaptations* (provide 

3 Lamium pu!E.ureum 20 N FACU supporting data in Remarks or on a 
4 Plant~o maiE__r 15 N FACU _separate sheet) 
5 Taraxacum offlcinale 10 N FACU Problematic hydrophytic vegetation* 
6 Cirsium atVense 5 N FACU - (explain) 
7 "lndlc:ators of hydrlc soil and wetland hydrology must be 
8 present, unless dlsbJrbed or problematic 

9 
10 Definitions of Vegetation Strata: 
11 
12 Tree • Woody plents 3 In. (7 .6 an) or more In diameter at 

13 
braast halght (OBH), ragardlass of helghl 

14 Sapllng/9hrub • Woody plants less than 3 In. OBH and 
15 greatar than 3.28 ft (1 m) taU. 

110 = Total Cover 
Hertl - Al herbaceous (non-woody) plants, regardless of 

Woody Vine Absolute Dominant Indicator 
slza, and woody plmlts less than 3.28 ft tall. 

Plot Size ( 30 ft. ) 
Stratum % Cover Species Status Woody vlnn - AU woody vines greeter than 3.28 ft In 

1 height. 

2 
3 

4 Hydrophytlc 
5 vegetation 

0 = Total Cover present? N ---
Remarks: (Include photo numbers here or on a separate sheet) 

US Army Corps of Engineers Eastern Mountains and Piedmont Region 
!I; i ~I ' i 
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SOIL Sampling Point: U013 

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

(Inches) ·Color (moist) % Color (moist) % Type* Loe** 
Texture 

0-12 10YR 4/4 100 - - silt loam 

*Type: C=;Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains 
**Location: PL=Pore Lining, M=Matrix 

Remar1<s 

Hydrlc Soll Indicators: Indicators for Problematic Hydrlc Solis: 
_Dari< Surface (S7) 

Histisol (A1) Polyvalue Below Surface (SB) 
- Histic Epipedon (A2) (MLRA 147, 148) 
- Black Histic (A3) -Thin Dari< Surface (S9) -Hydrogen Sulfide (A4) (MLRA 147, 148) 
~Stratified Layers (A5) - Loamy Gleyed Matrix (F2) 
-2 cm Muck (A10) (LRR N) -Depleted Matrix (F3) - -Depleted Below Dari< Surface (A 11 ) Redox Dari< Surface (F6) 
-Thick Dari< Surface (A12) -Depleted Dari< Surface (F7) 
-sandy Mucky Mineral (S1) =Redox Depressions (FB) 

2 cm Muck (A10) (MLRA 147) 
=Coast Prairie Redox (A16) (MLRA 147, 148) 

Piedmont Floodplain Soils (F19) 
(MLRA 138, 147) 

-Very Shallow Dari< Surface (TF12) 
-Other (Explain in Remar1<s) 

(LRR N, MLRA 147, 148) Iron-Manganese Masses (F12) (LRR N, MLRA 136) 
._Sandy Gleyed Matrix (S4) -Umbric Surface (F·13) (MLRA 136, 122) 
~Sandy Redox ($5) · -Piedmont Floodplain Soils (F19) (MLRA 148) 
~Stripped Matrix (SS) -Red Parent Material (F21) (MLRA 127, 147) - -
*Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic 

Restrictive Layer (if observed): 
Type: Hydrlc soil present? N 
Depth (inches): _____________ _ 

Remar1<s: 

1 US Army Corps of Engineers I 1.'1 c Eastern Mountains and Piedmont Region 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $001 wcATION: Bigbone, KY 

STATION#: NIA couNlY: Boone 

._,INVE;;.;..;.;=S:..::.TI=G=A:..::.T=ORS=:_SM_,_J_F ________ ----1 DATE: 3/29/2016 
Verify Site LAT/LONG vs GPS DYES ONO •NIA 

TIME 
(24hr) 

I PROGRAM: 
PROJECT: 

Start: 

Fln1sh: 
Reach 

CANOPY COVER: : 
---~--"""S~ta=d-on"-----.---=Do-""""ns=trea-=-m~---.----"U~os1t,_rea=m"-----t 0 Fully Exposed (0-25%) 
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STREAM 
TYPE: 

LAT 0 Partially Exposed (25-50%) 
---+---------+---------+-----------!•Partially Shaded (50-75%) 

OPereMial 
0 Ephemeral 
• lntennittent LONG 0 Fully Shaded (75-100%) 

WEATHER Now Past 24 hours LOCAL w A TERSHED FEA TUREES (Predominant Surroundjng Land Use)· 
Has there been O O Heavy rain D Surface Mining 0 Construction Ill Forest 
a scouring rain O O Steady rain 
in the last 14 O O Intennittent showers 

0 Deep Mining 0 Commercial 0 Pasture/Grazing 

days? [!) O Clear/sUMy 
0 Oil Wells 0 Industrial 0 Silviculture 

D Yes• No O [!) Cloudy 
D Land Disposal 0 Row Crops 0 Urban Runoff/Stonn Sewers 
D Residential 

INSTREAM FEATURES 
Stream Width a.s ft 

ft Maximum Depth 
Reach Length _1e __ m 

HYDRAULIC 
STRUCTURES 

0 Dams 
__ Ri ___ ftl_e/R_un/P--oo-1-Se_q_u-en_c_e ---< • Bridge Abutments 

(No. Sampled in Reach) D Island 
D Waterfalls 

_1_Riftle_1_Run_1_Pool D Other: 

P-CHEM lnstJUment Used: 

STREAM FLOW 
0Dry 
0Pooled 
•Low 
0High 
0Nonnal 

RIPARIAN VEGETATION 
Dominate Type: .. 
• TreesD Herbaceous 
• GrassesD Shrubs 
Number of strata 2_ Dom. 
Tree/Shrub Taxa 

Celtis occidentalis, Lonicera sp. 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

0 Dredging 
• ChBMelization 
(0Full •Partial) 

Temp(°C). ____ D.O. (mg/I) ____ %Saturation. ____ pH(S.U.). ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: D QualMHC D Other 0 Visual Assessment Lead Collector: 

Fish OBPEF D Seine D Other Time: BPEF Seine Lead Collector: 

Habitat D RBP D Substrate D Other: Lead Collector: 

lnvertebntes D I m2 D Qual D Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks _ _ Sand __ Macrophytes __ Other___) 

Tissue: No. of Samples collected_· __ Sp: 

Water Chem D Acid/Alk D Bulk D Nutrients D Metals D Low Hg 

0 Herbicides D Pesticides D Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate •Est. OP.C. Riffie_2_5 __ •/o Run_2_s __ % 

Silt/Clay (<0.06 mm) 

Sand (0.06- 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Pool_s_o __ 0/o 

SITE NOT SAMPLED: 

Reach Total 

30 

20 

30 

15 

5 

0 

0 Land owner denial 0 Dry 0Too deep/Impounded 

0 Site not found/Secluded Ounsafe 

0 Other (indicate under comments) 
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RBPH' hG d" tH b"tat 1g1 ra 1en a 1 

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal 

SCORE 20 19 18 17 16 IS 14 13 12 11 JO 9 8 7 6 

l.Eplfaunal un:ater lllllil tv7o or suosuate 4U-1u70 mix or stable habitat; 
Substrate/ favorable for cpifaunal well-suited for full 

Available colonization and fish cover; colonization potential; 

Cover mix of snags, submerfied logs, adequate habitat for 20-40% mix of stable habitat; 
undercut banks, cobb c or maintenance of populations; habitat availability less than 
other stable habitat and at presence of additional desirable; substrate frequently 
stage to allow full colonization substrate in the form of new disturbed or removed. 

10 
potential (i.e., logs/snags that fall, but not yet prepared for 
are lll!1 new fall and IWt colonization (may rate at high 

Score transient). end of scale). 
2.Embeddedneu Gravel, cobble, and boulder 

particles are 0-2S% Gravel, cobbl~ and boulder Gravel, cobbl-a_ and boulder 

11 
surrounded by fine sediment particles are 2 -SO"lo particles are S 7 So/o 
Layering of cobble provides surrounded by fine sediment. surrounded by tine sediment. 

Score diversity of niche space. 

3.Veloclty/ All four veloc1ty/dcpm Only 3 of the 4 re~imes Only 2 of the 4 habitat regimes ~resent (slow-deep, Depth Regime slow-sha low, fast-dee~, fast- present (if fast-sh low is regimes present (iffast-
shallow). (Sow is < 0. mis, missing, score lower than if shallow or slow-shallow are 

Score 10 deeo is > O.S m.l missing other regimes). missing, score low). 

4. Sediment Moderate deposition of new 
Deposition Little or no enlargement of Some new increase in bar gravel, sand or fine sediment 

on old and new bars; 30-SO"lo islands or point bars and less formation, mostly from gravel, (S0-80% for low-gradient) of than 5% ( <20% for low- sand or fine sedimena 5-30"/o the bottom affected; sediment 
cicnt streamsi of the (20-SO"/o for low-gra ient) of 

ttom affected y sediment the bottom affected; slight deposits at obstructions, 

10 deposition. deposition in pools. constrictions, and bends; 
moderate deposition of pools 

Score prevalent. 

5.Cbannd Water reaches base of both Water fills >75% of the Water fills 25-7S% of the Flow Status lower banks and minimal 
amount of channel substrate is available channel; or <2S% of available channel, and/or riffle 

Score 5 exposed. channel substrate is exposed. substrates arc mostly exposed. 

6.Cbaand Some channelization present, Alteration Channelization may be usually in areas ofbrid;,e extensive; embankinents or Channelization or dredging abutments; evidence~ shoring structurcs~nt on absent or minimal; stream channelization, i.e., ging, both banks; and to 80% of 

10 
with normal pattern. (greater than past 20 yr.) may stream reach channelized and be present, but recent disrupted. 

Score 
channelization is not present 

7.Freqnency of uccurrence of nmes retattvety 
RiflleS frequent; ratio of distance 
(or bends) between riffles divided by Occasional riffle or bend; 

width of the stream <7: I Occurrence of riffles bottom contours ~ovide some 
(generally S to 7); variety of infrequent; distance between habitat; distance tween 
habitat is key. In streams riffles divided by the width of riffles divided by the width of 
where riffles are continuous, the stream is between 7 to 15. the stream is between 15 to 
clacement of boulders or other 25. 

9 arge, natural obstruction is 
Score imoortant. 

l..eft/Risht Bank 10 9 8 7 6 s 4 3 

8.Bank 
Stability Banks stable; evidence of Moderately stable; infrequent, Moderately unstable; 30-60"/o erosion or bank failure absent 6 or minimal; little potential for small areas of erosion mostly of bank in reach has areas of !-!'! ___________ healed over. S-30% of bank in crosionh high erosion potential 
RB 

future problems. <S% of bank reach has areas of erosion. during oods. 
6 affected. 

9. Vegetative 
ProteCtion More than 90"/o of the stream 70-90% of the stream bank 

bank surfaces and immediate surfaces covered by native SO-70"/o of the stream bank 

7 riparian zone covered by vegetation, but one class of surfaces covered by 
native "c:feetation, incluiling plants is not well-represented; vegetation; disruption 
trees, un erstory shrubs, or disruption evident but not obvious· patches of bare soil 

LB---·------- nonwoody macrophytes; affecti':.Y full plant growth or closely cropC vegetation 
RB vege.tative disruption !hroufc potenti to any great extent; common; less an one-half of 

grazing or mowing mmuna or more than one-h&lf of the the potential plant stubble 

7 not evident; almost all filants pote~ti~ plant stubble height height remaining. 
allowed to grow natura ly. rcmammg. 

IO. Riparian 
Vegetative Width of riparian zone > 18 Width of riparian zone 12-18 Zone Width meters; human activities (i.e., Width of riparian zone 6-12 

parking lots, roadbeds clear- meters; human activities have meters; human activities have 
LB 3 cuts, lawns, or crops) hiivc not impacted zone only impacted zone a great deal. 
-------------- impacted zone. minimally. 
RB 8 

Total Score NOTES/COMMENTS: 

~ 

KyPSC Case No. 2016-00168 
Exhibit 2(c) PUBLIC 

Page 182 of 429 

Poor 

s 4 3 2 I 0 

Less than 20"/o stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 1S% 
surrounded by fine sediment. 

Dominated by I veloci~/ 
depth regime (usually sow-
deep). 

Heavy deposits of fine 
material, increased bar 
dcvclofornent; more than SO"lo 
(80% or low-gradient) of the· 
bottom changing ~uently; 
pools almost abScnt ue to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channelized and 
disrutfited. Instream habitat 
grea f, altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 I 0 

Unstable; many eroded areas; 
"raw'' areas frequent alo~ 
straight sections and ben · 
obvious bank sloughing; 60-
I 00% of bank has erosional 
scars. 

Less than SO"lo of the stream 
bank surfaces covered '!:( 
vegetation; disruption o 
stream bank vegetation is very 
high; ~elation has been 
remov to S centimeters or 
less in average stubble height 

Width of~an zone <6 
meters: Ii e orno riparian 
vege~~ion due to human 
act1v1t1es. 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $003 LOCATION: Bigbone, KY 

STATION#: N/A coUNTY: Boone 

.,.INVE=..;..;=S=TI=-=G=A"'-TO=RS="-: S_M_, _JF ________ ---t DATE: 3/29/2016 
Verify Site LAT/LONG vs GPS DYES ONO •NIA 

TIME 
(l4br) 

I PROGRAM: 
PROJECT: 

Start: 

Fiaisb: 

Reach 
CANOPY COVER: : 

---..---_.-..Sta~ti~oa~--...---Do~w.-.as'"""""'trea--...m..___-.----"U~DS't.-rea"""'"'m __ --i 0 Fully Exposed (0-25%) 
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STREAM 
TYPE: 

LAT 0 Partially Exposed (25-50%) 
---+---------r---------+----------1 ·Partially Shaded (50-75%) 

D Perennial 
D Ephemeral 
• Intermittent LONG 0 Fully Shaded (75-100%) 

WEATHER Now Past 24 hours LOCAL w A TERSHED FEATURE ES (Predominant Surrounding Land Usel: 
Has there been D O Heavy rain 0 Surface Mining D Construction • Forest 
a scouring rain O O Steady rain 
in the last 14 D O Intermittent showers 

0 Deep Mining D Commercial D Pasture/Grazing 

days? [!] O Clear/sunny 
D Oil Wells D Industrial 0 Silviculture 

D Yes• No D m Cloudy 
D Land Disposal D Row Crops 0 Urban Runoff/Storm Sewers 
• Residential 

INSTREAM FEATURES 
Stream Width 3 HYDRAULIC 

3 

ft 
ft Maximum Depth STRUCTURES 

Reach Length _1• __ m 0 Dams 
_ _ Ri ___ ftl_e/R....::....un/P--oo-1-S=eq=u=en=c=e =--t 0 Bridge Abutments 

(No. Sampled in Reach) D Island 
D Waterfalls 

_1 _Riftle _1 _Run _1 _Pool • °1t!i'tlvert apron 

P-CHEM Instrument Used: 

STREAM FLOW 
D°'Y 
0Pooled 
0Low 
0High 
•Normal 

RIPARIAN VEGETATION 
Dominate Type: 
• Trees. Herbaceous 
0 GrassesO Shrubs 
Number of strata Dom. 
Tree/Shrub Taxa 

Populus deltoides 
Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
• Channelization 
C0Full •Partial) 

Temp(°C) ____ D.O. (mg/I). ____ %Saturation ____ pH(S.U.) ___ _ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: D QualMHC 0 Other D Visual Assessment Lead Collector: 

Flsb OBPEF 0 Seine D Other Time: BPEF Seine Lead Collector: 

Habitat D RBP 0 Substrate D Other: Lead Collector: 

Invertebrates D lm2 D Qua! D Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other_) 

Tissue: No. of Samples collected ___ Sp: 

Water Cbem 0 Acid/Alk 0 Bulk 0 Nutrients 0 Metals D Low Hg 

0 Herbicides D Pesticides D Ortho P D Other: 

Duplicate Samples Taken: 

Lead Collector: 

Lead Collector: 

Substrate Characterization 
--------~--------..--------~~---~~---..--~---~--__,,. ' 

Substrate DEst. OP.C. Riffle_e_o __ •/o Run_1_0 __ "lo Pool_3_0 __ 0/o Reach Total 

Silt/Clay (<0.06 mm) 30 
Sand (0.06- 2 mm) 15 
Gravel (2-64 mm) 15 
Cobble (64- 256 mm) 30 
Boulders (>256 mm) 5 
Bedrock 5 

NOTES/COMMENTS: 

SITE NOT SAMPLED: 

D Land owner denial D Dly DToo deep/Impounded 

D Site not found/Secluded Ounsafe 

D Other (indicate under comments) 
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RBP High Gradient Habitat 
Habitat 
Parameter 

SCORE 

1.Eplfaunal 
Substrate/· 
Available 
Cover 

14 
Score 
2.Embeddedneu 

12 
Score 

3.Veloclty/ 
Depth Regime 

Score 11 
4. Sediment 
Deposition 

10 
Score 

5.Channel 
Flow Status 

Score 13 
6.Cbannel 
Alteration 

9 
Score 

7.Frequency of 
Rlflles 
(or beads) 

16 
Score 

Left/Right Bank 

8.Bank 
StabUlty 

!-~-----~----
RB 6 

9. Vegetative 
Protection 

7 
LB __________ _ 
RB 

7 

10. Riparian 
Vegetative 
Zone Width 

LB 10 
--------------
RB 5 

Optimal 

20 19 18 17 16 

ureater tnan tv7o ot SUDSU11te 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobbfe or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are~ new fall and n21 
trans1enO. 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment. 
Layering of cobble provides 
diversity of niche space. 
All four veloc1ty/depm 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is< 0.3 mis, 
deco is> O.S m.) 

Little or no enlargement of 
islands or point bars and less 
than So/o ( <20o/o for low-
~dient streamsi of the 

ttom affected y sediment 
deposition. 

Water reaches base of both 
lower banks and minimal 
amount of channel substrate is 
exposed. 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

Occurrence of nmes relatively 
frequent; ratio of distance 
between riffles pivided by 
width of the stream <7: I 
(generally 5 to 7); variety of 
habitat is key. In streams 
where riffles are continuous, 
clacement of boulders or other 
arge, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; litde potential for 
future problems. <5% of bank 
affected. 

More than 900/o of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
vege_tative disruption ~roul!b 
grazmg or mowmg m1mmaT or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

II I t ,J ~ 

Condition Category 
Suboptimal 

15 14 13 12 II 

40- /V""/O mlX ot staDle naDJtat; 
well-suited for full 
colonization potential; 
adequate habitat for . 
maintenance of Jl!>PUlations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble,, and boulder 
particles are 2:>-SOo/o 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (iffast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mosdy from gravel, 
sand or fine sedimena 5-30% 
(20-50% for low-gra ient) of 
the bottom affected; slight 
deposition in pools. 

Water fills >75% of the 
available charmel; or <25% of 
channel substrate is exposed. 

Some channelization present, 
usually in areas ofbria;,e 
abutments; evidence ~t 
channelization, i.e., ging, 
(greater than past 20 yr.) may 
be present, but recent 
charmelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to I S. 

8 7 6 

Marxtnal 

. 10 9 8 7 6 

20-40% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobblC,i and boulder 
particles are Su-1So/o 
surrounded by fine sediment. 

On!Y 2 of the 4 habitat 
regimes present (iffast­
shilllow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-SOo/o 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
orevalent. 

Water fills 25-75% of the 
available charmel, and/or riffle 
substrates are mosdy exposed. 

Channelization may be 
extensive; embankinents or 
shoring structures~resent on 
both binks; and to 800/o of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours g:;ovide some 
habitat; distance tween 
riffles divided by the width of 
the stream is between IS to 
25. 

s 4 3 

Moderately stable; infrequent, Moderately unstable; 30-600/o 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosionh· high erosion potential 
reach has areas of erosion. during ooas. 

70-900/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
aisruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-balfof the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

50-700/o of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropoed vegetation 
common; less than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 
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Poor 

S 4 3 2 I 0 

Less than 20o/o stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75o/o 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep ). 

Heavy deposits of fine 
material, mcreased bar 
develofoment; more than 500/o 
(80% or low-gradient) of the 
bottom changing ~uendy; 
pools almost abSent ue to 
substantial sediment 
deposition. 

Very litde water in channel 
and mosdy present as standing 
pools. 

Banks shored with gabion or 
cement; over 80% of the 
stream reach charmelized and 
disruJited. lnstream habitat 
grea f, altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends· 
obvious bank sloughing; 60-
100o/o of bank has erosional 
scars. 

Less than 500/o of the stream 
bank surfaces covered by 
vegetation; disruption or 
stream bank vegetation is very 
high; vegetation has been 
removed to S centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: litde or no riparian 
vege~~ion due to human 
activities. 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $QQ4 LOCATION: Bigbone, KY 

STATION#: N/A couNn: Boone 

._,JNV;;:..;..;..E=S=Tl=G=A=T=ORS=: _SM_,_J_F_~ ----------1 DATE: 3/29/2016 
Verify Site LAT/LONG vs GPS DYES ONO •NIA 

TIME 
(l4hr) 

I PROGRAM: 
PROJECT: 

Start: 

Finish: 

Reach 
CANOPY COVER:: 

---..---_.-s.-ta ... tt __ on"----...---=Do"'-w""ns=trea-=m"--_-.----"U~os1t ..... rea--.-m..___--1 D Fully Exposed (0-25%) 
STREAM 

LAT 0 Partially Exposed (25-50%) 
---+---------+---------+-----------!•Partially Shaded (50-75%) 

1YPE: 
0Perennial 
0Ephemeral 
• lntennittent LONG 0 Fully Shaded (75-100%) 

WEA IBER Now Past 24 hours LOCAL WATERSHED FEA TUREES (Predominant Surrounding Land Use): 
Has there been D O Heavy rain 0 Surface Mining 0 Construction • Forest 
a scouring rain O O Steady rain 
in the last 14 D O Jntennittent showers 

D Deep Mining D Commercial D Pasture/Grazing 

days? m D Clear/sunny 
D Oil Wells D Industrial 0 Silviculture 

D Yes• No D [!) Cloudy 
D Land Disposal _ D Row Crops 0 Urban Runoff/Stonn Sewers 

INSTREAM FEATURES 
Stream Width e fl 
MaXimum Depth _• __ fl 
Reach Length _1e __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1 _Riffle _1 _Run _1 _Pool 

D Residential 

HYDRAULIC 
STRUCTURES 

0 Dams 
0 Bridge Abutments 
0 Island 
0 Waterfalls 

• Other: Culvert 

STREAM FLOW 
0Dry 
0Pooled 
0Low 
0High 
•Nonnal 

P-CHEM Instrument Used: 

Temp("C) D.O. (mg/I) %Saturation pH(S.U.) 

RIPARIAN VEGETATION 
Dominate Type: 
• Trees• Herbaceous 
0 GrassesD Shrubs 
Number of strata 2_ Dom 
Tree/Shrub Taxa 

Date Calibrated: 

Cond. 

Sample Collection Verification 

Algae Sample: 0 QuaIMHC 0 Other 0 Visual Assessment Lead Collector: 

Fish 0BPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebntes D lm2 0 Qual D Other: Lead Collector: 

CHANNEL 
ALTERATIONS 

0 Dredging 
• Channelization 
CDFull •Partial) 

Turb. 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other___) 

Tlisue: No. of Samples collected ___ Sp: 

Water Chem D Acid/Alk D Bulk 0 Nutrients 0 Metals D Low Hg 

0 Herbicides D Pesticides D Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate OEst. OP.C. Rime_4_0 __ % Run_3_5 __ •/o 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble ( 64 - 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Poo1_2s __ % 

SITE NOT SAMPLED: 

Reach Total 

30 
15 

15 

30 
5 

5 

D Land owner denial 0 Dry 0Too deep/lmpo~nded 

D Site not found/Secluded Dunsafe 

D Other (indicate under comments) 

11 
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RBPH' hG d" tH b"tat 1g1 ra 1en a I 

Habitat Condition Category 
Parameter Optimal Suboptimal Marainal 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 

l.Eplfaunal Ureater man tU7o or suDSU11te 4U-tu7o m1X or stable na1>1tat; 
Sutistrate/ favorable for epifaunal well-suited for full 

Available colonization and fish cover; colonization potential; 

Cover mix of snags, submerfied logs, adequate habitat for 20-40% mix of stable habitat; 
undercut blinks, cobb e or maintenance of populations; habitat availability less than 
other stable habitat and at presence of additional desirable; substrate frequently 
stage to allow full colonization substrate in the form of new disturbed or removed. 

11 
potential (i.e., logs/snags that fall, but not yet prepared for 
are~ new fall and .D21 colonization (may rate at high 

Score transient). end of scale). 
2.Embeddedneu Gravel, cobble, and boulder 

particles are 0-25% Gravel, cobbl~ and boulder Gravel, cobbli, and boulder 

8 
surrounded by fine sediment. particles are 2 -50"/o particles are 5 75% 
Layering of cobble provides surrounded by fine sediment. surrounded by fine sediment. 

Score diversity of niche space. 

3.Veloclty/ All tour ve1oc1ty1aepm Only 3 of the 4 re~imes Only 2 of the 4 habitat regimes ~resent (slow-deep, Depth Realme slow-sha low, fast-dee~, fast- present (if fast-sh low is regimes present (if fast-
missing, score lower than if shallow or slow-shallow are 

Score 10 shallow). (Sow is< 0. mis, missing other regimes). missing, score low). deeo is> 0.5 m.) 

4.Sedlmeat Moderate deposition of new 
Deposition Little or no enlargement of Some new increase in bar gravel, sand or fine sediment 

on old and new bars; 30-50% islands or point bitrs and less formation, mostly from gravel, (50-80% for low-gradient) of than 5% (<20% for low- · sand or fine sediment· 5-30% the bottom affected; sediment 
~dient strearns/,;f the go-50"/o for low-gradient) of 

ttom affected sediment e bottom affected; slight deposits at obstructions, 

10 deposition. deposition in pools. constrictions, and bends; 
moderate deposition of pools 

Score orevalent. 

5.Channel Water reaches base of both Water fills >75% of the Water fills 25-75% of the Flow Status lower banks and minimal 
amount of cfullinel substrate is available channel; or <25% of available channel, and/or riffle 

10 exposed. channel substrate is exposed. substrates are mostly exposed. 
Score 
6.Channel Some channelization present, Aheration Channelization may be usually in areas of brid/ie extensive; embankinents or Channelization or dredging abutments; evidence ~t shoring structure.tfresent on absent or minimal; Stream channelization, i.e., ging, both binks; and to 80"/o of 

10 
with normal pattern. (greater than past 20 yr.) may stream reach channeliud and be present, but recent disrupted. 

Score 
channelization is not present. 

7.Frequency or uccurrence or nmes re1attve1y 
Rimes frequent; ratio of distance 

Occasional riffle or bend; · (orbencb) between riffles divided by 
Occurrence of riffie5 width of the stream <7:1 bottom contours c:;ovide some 

~generally 5 to 7); variety of infrequent; distance between habitat; distance tween 
abitat is key. In streams riffles divided by the width of riffles divided by the width of 

where riffles are continuous, the stream is between 7 to 15. the stream is between 15 to 
clacement of boulders or other 25. 

10 arge, natural obstruction is 
Score imoortant. 

LeftlRjsJit Bank 10 9 8 7 6 s 4 3 

8.Bank 
StabUlty Banks stable; evidence of Moderately stable; infrequent, Moderately unstable; 30-60"/o erosion or bank failure absent 5 or minimal; little potential for small areas of erosion mostly of bank in reach has areas of 
!-]'! ___________ 

future problems. <5% of bank healed over. 5-30% of bank in erosionh high erosion potential 
RB 5 affecteO. reach has areas of erosion. during oods. 

9. Vegetative 
Protection More than 90"/o of the stream 70-90o/o of the stream bank 

bank surfaces and immediate surfaces covered by native 50-70% of the stream bank 

5 riparian zone covered by vegetation, but one class of surfaces covered by 
native v';&etation, including plants is not well-represented; vegetation; disruphon 
trees, un erstory shrubs, or disruption evident but not obvious· patches of bare soil LB ___________ 
nonwoody macrophytes; affectin~ full plant growth or closely cropC vegetation 

RB vege.tative disruption ~oufc potentia to any great extent; common; less an one-half of 
grazmg or mowmg mm1rna or more than one-hilf of the the potential plant stubble 

5 not ev1i:lent; almost all filants poteJ!ti!ll plant stubble height height remaining. 
allowed to grow natura ly. remammg. 

10. Riparian 
Veaetative Width of riparian zone > 18 Width of riparian zone 12-18 Zone Width meters; human activities (i.e., Width of riparian zone 6-12 

parking lots, roadbeds clear- meters; human activities have meters; human activities have 
LB 7 cuts, lawns, or crops) have not impacted zone only impacted zone a great deal. 
-------------- impacted zone. minimally. 
RB 7 

Total Score NOTES/COMMENTS: 

EJ 
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Poor 

5 4 3 2 I 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I veloci~/ 
depth regime (usually s ow-
deep). 

Heavy deposits of fine 
material, mcreased bar 
devel°foment; more than 50"/o 
(80% or low-gradient) of the 
bottom changing ~uently; 
pools almost abSent ue to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 80"/o of the 
stream reach channeliud and 
disrutfited. lnstream habitat 
8fC!l J, altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of> 25. 

2 I 0 

Unstable; many eroded areas; 
"raw" areas frequent alo~ 
straight sections and hen · 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50"/o of the stream 
bank surfaces covered '3 
vegetation; disruption o 
stream bank vegetation is very 
high; ~etation has been 
remov to 5 centimeters or 
less in average stubble height. 

Width of~an zone <6 
meters: Ii e or no riparian 
vege~~on due to human 
achv1hes. 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: 8005 LOCATION: Bigbone, KY 

STATION#: N/A couN1Y: Boone 
...,IN::..:....:...VE=S=TI=G=A=T=O=RS=:_SM_,_J_F ________ --l DATE: 3/29/2016 TIME 

(l4br) 
Verify Site LAT/LONG vs GPS DYES ONO •NIA 

I PROGRAM: 
PROJECT: 

Start: 

Flalsb: 

Rach 
CANOPY COVER:: 

---~---"'S=ta=do=n"----......----=Do""'-w"-'ns=tra~m"'----.----'U.6"oios1tra-==m"-----t D Fully Exposed (0-25%) 
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STREAM 
TYPE: 

LAT D Partially Exposed (25-50%) 
---+---------+---------+----------t 0 Partially Shaded (50-75%) 

0 Perennial 
0 Ephemeral 
• Intennittent LONG •Fully Shaded (75-100%) 

WEATHER Now Past 24 hours LOCAL w ATERSHED FEA TUREES (Predominant Surrounding Land Use)-

0 Swface Mining 0 Construction • Forest Has there been O D Heavy rain 
a scouring rain D O Steady rain 
in the last I 4 D O Intennittent showers 

0 Deep Mining 0 Commercial 0 Pasture/Grazing 

days? m D Clear/sunny 
0 Oil Wells 0 Industrial 0 Silviculture 

D Yes.No 0 m Cloudy 
0 Land Disposal 0 Row Crops D Urban Runoff/Stonn Sewers 

INSTREAM FEATURES 
Stream Width s ft 
Maximum Depth ' ft 
Reach Length _18 __ m 

Riffle/RWllPoolSequence 
(No. Sampled in Reach) 

_1 _Riffle _1_Run _1 _Pool 

D Residential 

HYDRAULIC 
STRUCTURES 

D Dams 
D Bridge Abutments 
D Island 
D Waterfalls 

• Other: Apron 

STREAM FLOW 
0Dry 
0Pooled 
0Low 
0High 
•Nonna! 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
• TreesO Herbaceous 
• GrassesO Shrubs 
Number of strata 2 Dom 
Tree/Shrub Taxa ~ 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

0 Dredging 
• Channelization 
(0Full •Partial) 

Temp(°C), ____ D.O. (mg/I) ____ %Saturation. ____ pH(S.U.). ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: D QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Fish OBPEF D Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate D Other: Lead Collector: 

Invertebrates D I m2 0 Qual 0 Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other_) 

T.lssue: No. of Samples collected ___ Sp: 

Water Chem D Acid/Alk 0 Bulk D Nutrients D Metals 0 Low Hg 

D Herbicides D Pesticides 0 Ortho P D Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate •Est. DP.C. Rime_3_0 __ % Run_1_0 __ o/o 

Silt/Clay {<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Pool_e_o __ % 

SITE NOT SAMPLED: 

Reach Total 

30 
15 

15 

30 
5 

5 

D Land owner denial D Dry DToo deepnmpounded 

D Site not found/Secluded Dunsafe 

D Other (indicate under comments) 



Habitat 
Parameter 

SCORE 

l.Eplfaunal 
Sutistrate/ 
Available 
Cover 

11 
Score 
2.Embeddeclaeu 

10 
Score 

3.Velocity/ 
Depth Regime 

Score 10 
4. Sediment 
Deposition 

9 
Score 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP HiJ?;h Gradient Habitat 

Optimal 

20 19 18 17 16 

lJfCllter than /U"/o or SUIJSlJllte 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are~ new fall and .Dl!1 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment. 
Layering of cobble provides 
diversity of niche space. 
All tour ve1oc1ty1o_epm 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is< 0.3 mis, 
deep is> 0.5 m.) 

Little or no enlargement of 
islands or point bilrs and less 
than 5% ( <20% for low­
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

15 14 13 12 11 

40-tu"/o mix or stable habitat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble,, and boulder 
particles are 2::>-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (iffast-shBllow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment" 5-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Mar&inal 

10 9 8 7 6 

20-40"/o mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobbl~ and boulder 
particles are Su-75o/o 
surrounded by fine sediment. 

Only 2 of the 4 habitat 
regimes present (iffast­
shilllow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructJons, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 
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Poor 

S 4 3 2 I 0 

Less than 20% stitble habitat; 
tack of habitat is 'obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep). 

Heavy deposits of fine 
material, increased bar 
development; more than 50% 
(80% for low-gradient) of the 
bottom changing frequently; 
pools almost absent due to 
substantial sediment 
deposition. 

5.Cbannel 
Flow Status 

Water reaches base of both lower banks and minimal Water fills >75% of the Water fills 25-75% of the Very little water in channel 
amount of channel substrate is available channel; or <25% of available channel, and/or riffle and mostly present as standing 

Score 10 exposed. channel substrate is exposed. substrates are mostly exposed. pools. 

6.Cbannel 
Alteration 

10 
Score 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

7.Frequency of uccurrence ~I nm~ re1abve1y 
RlflleS frequent; ratio of distance 
(or bends} ~tween riffles divided by 

width of the stream <7: I 
(generally 5 to 7); variety of 

13 
Score 

Left/Right .Bank 

8.Bank 
Stability 

!-]:L_ __ _! ___ _ 
RB 7 

9. Vegetative 
Protection 

5 
Lft __________ _ 

RB 

5 

10. Riparian 
Vegetative 
Zone Width 

LB 8 --------------
RB 8 

habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little p<>tential for 
future problems. <S% of bank 
affected. 

More than 90% of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
vege.tative disruption th~ouldl 
grazml! or mowmg mm1maT or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clcar­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

~ 

Some channelization ]>resent, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to 15. 

8 7 6 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40 to 80% of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between I 5 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60% 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosion~ high erosion potential 
reach has areas of erosion. during noods. 

70-90% of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
ilisruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-half of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

50-70% of the stream bank 
surfaces covered by 
vegetation; disrupbon 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than one-half of 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Banlcs shored with gabion or 
cement; over 80% of the 
stream reach channelized and 
disrupted. lnstream habitat 
gfe!!tlY altered or removed 
entirely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bendS· 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50% of the stream 
bank surfaces covered bv 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
remov~ to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vcge!B~ion due to human 
acbv1bes. 

j. 
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High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: SOOB LOCATION: Bigbone, KY 

STATION#: N/A couNTY: Boone 

~INVE __ s_TI_G_AT_O~RS_:_S_M_, J_F ________ ---1 DATE: 3/29/201 S 
Verify Site LAT/LONG vs GPS DYES ONO •NIA 

TIME 
(24hr) 

I PROGRAM: 
PROJECT: 

Start: 

Finish: 
Rach 

CANOPY COVER:: 
---~--~Sta=do;:;.:o"----...----'Do~w.:..:ns=trea=m""--~--..;:;U~os1trea~m=----1 • Fully Exposed (0-25%) 
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STREAM 
TYPE: 

LAT D Partially Exposed (25-50%) 
---1---------+---------+---------1 D Partially Shaded (50-75%) 

0 Perennial 
0Ephemeral 
• Intennittent LONG 0 Fully Shaded (75-100%) 

WEATHER Now Past 24 hours LOCAL WATERSHED FEA TUREES (Predominant SUJIQundjng Land Usel: 
Has there been 0 D Heavy rain 0 Surface Mining D Construction D Forest 
a scouring rain O D Steady rain 
in the last 14 D D Intennittent showers 

D Deep Mining 0 Commercial D Pasture/Grazing 

days? 0 D Clear/sunny 
D Oil Wells D Industrial 0 Silviculture 

D Yes• No O [!) Cloudy 
D Land Disposal 0 Row Crops 0 Urban Runoff/Stonn Sewers 

INSTREAM FIA TURES 
Stream Width • ft 
Maximum Depth _1.s __ ft 
Reach Length _20 __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1_Riffie _1_ Run _1_Pool 

• Residential 

HYDRAULIC 
STRUCTURES 

D 0ams 
D Bridge Abutments 
D Island 
D Waterfalls 
D Other: 

STREAM FLOW 
0Dry 
0Pooled 
0Low 
0High 
•Nonnal 

P-CHEM Instrument Used: 

Temp(0C) D.O. (mg/I) %Saturation pH(S.U.) 

RIPARIAN VEGETATION 
Dominate Type: 
D Trees• Herbaceous 
D GrassesO Shrubs 
Numberofstrata 1 Dom. 
Tree/Shrub Taxa 

Setaria faberii 

Date Calibrated: 

Cond. 

Sample Collection Verification 

Algae Sample: D QualMHC D Other D Visual Assessment Lead Collector: 

Fish 0BPEF 0 Seine D Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP D Substrate D Other: Lead Collector: 

Invertebntes D lm2 0 Qual 0 Other: Lead Collector: 

CHANNEL 
ALTERATIONS 

D Dredging 
• Channelization 
(•Full 0Partial) 
Straightened 

Turb. 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other ___) 

Tissue: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk D Nutrients 0 Metals D Low Hg 

D Herbicides D Pesticides D Ortho P D Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate OEst. OP.C. Rime_1_0 __ % Run_1_0 __ 0/o 

Silt/Clay (<0.06 mm) 

Sand (0.06-2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders {>256 mm) 

Bedrock 

NOTES/COMMENTS: 

LeBd Collector: 

Lead Collector: 

Pool_e_o __ 0/o 

SITE NOT SAMPLED: 

Reach Total 

30 

30 

15 

15 

10 

D Land owner denial D Dry Oroo deep/Impounded 

0 Site not found/Secluded Dunsafe 

0 Other (indicate under comments) 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBPH' hG d. tH b"tat 1g ra 1en a l 

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 

1.Epifaunal Ureater tnan 1u;o ot suosuate 4U-1u;o mllC or stable habitat; 
Substrate/ favorable for epifaunal well-suited for full 

Available colonization and fish cover; colonization potential; 

Cover mix of snags, submerfied logs, adequate habitat for 20-40% mix of stable habitat; 
undercut binks, cobb e or maintenance of populations; habitat availability less than 
other stable habitat and at presence of additional desirable; substrate frequently 
stage to allow full colonization substrate in the form of new disturbed or removed. 

9 
potential (i.e., logs/snags that fall, but not yet prepared for 
are .DP1 new fall and 1121 colonization (may rate at high 

Score transient). end of scale). 
2.Embeddedneu Gravel, cobble, and boulder 

particles are 0-25% Gravel, cobbl~ and boulder Gravel, cobblca._ and boulder 

6 
surrounded by fine sediment. particles are 2 -50% particles are S 75% 
Layering of cobble provides surrounded by fine sediment. surrounded by fine sediment. 

Score diversity of niche space. 

3.Velodty/ All four veloc1tytaepm Only 3 of the 4 regimes Only 2 of the 4 habitat 
Depth Reaime regimes ~resent (slow-deep, present (if fast-shlillow is regimes present (if fast-slow-sha low, fast-dee~, fast- missing, score lower than if shallow or slow-shallow are 
Score 6 

shallow). (Sow is < 0. mis, missing other regimes). missing, score low). deco is > 0.5 m. l 

4. Sediment Moderate deposition of new 
Deposition Little or no enlargement of Some new increase in bar gravel, sand or fine sediment 

on old and new bars; 30-50% islands or point bilrs and less formation, mostly from gravel, (50-80% for low-gradient) of than 5% ( <20% for low- sand or fine sediment" 5-300/o 
~dient streamsi of the (20-50% for low-gradient) of the bottom affected; sediment 

ttom affected y sediment the bottom affected; slight deposits at obstructions, 
constrictions, and bends; 

8 deposition. deposition in pools. moderate deposition of pools 
Score prevalent. 

5.Channel Water reaches base of both Water fills >75% of the Water fills 25-75% of the Flow Status lower banks and minimal 
amount of channel substrate is available channel; or <25% of available channel, and/or riffle 

12 exposed. channel substrate is exposed. substrates are mostly exposed. 
Score 
6.Cbannel Some channelization i>rc:Sent, Alteration Channelization may be 

Channelization or dredging 
usually in areas of bridfie extensive; embankinents or abutments; evidence ~t shoringstructuresi«fresenton absent or minimal; stream channelization, i.e., ging, 

with normal pattern. (greater than past 20 yr.) may both binks; and to 80% of 

11 stream reach channelized and be present, but recent disrupted. 
Score 

channelization is not present. 

7.Frequency of uccurrence or nmes relatively 
RiflleS frequent; ratio of distance 

Occasional riffle or bend; (or bends) between riffles divided by 
Occiirrence of riffles width of the stream <7: I bottom contours Cerovide some 

(generally 5 to 7); variety of inf!l'Cluent; distance between habitat; distance tween 
habitat is key. In streams riffles divided by the width of riffles divided by the width of 
where riffles are continuous, the stream is between 7 to I S. the stream is between IS to 
clacement of boulders or other 25. 

11 arge, natural obstruction is 
Score imoortant. 

Left/Right Bank 10 9 8 7 6 5 4 3 

8.Blluk 
Banks stable; evidence of StabUlty 
erosion or bank failure absent Moderately stable; infrequent, Moderately unstable; 30-60% 

6 or minimal; I ittle potential for small areas of erosion mostly of bank in reach has areas of !-J! ___________ healed over. 5-30% of bank in erosionb high erosion potential 
RB 

future problems. <5% of bank reach has areas of erosion. during ooils. 
6 affectei:I. 

9. Vegetative 
Protection More than 900/o of the stream 70-90% of the stream bank 

bank surfaces and immediate surfaces covered by native SO-700/o of the stream bank 

7 riparian zone covered by vegetation, but one class of surfaces covered by 
native vc;rietation, including J>lants is not well-represented; vegetation; disruphon 
trees, un erstory shrubs, or iiisrujJtion evident but not obvious· patches of bare soil LJL __________ 
nonwoody macroJ>hytes; affectin~ full plant growth or closely croptC vegetation 

RB vege.tative disruption ~rourc potentia to any great extent; common; less an one-half of 
grazmg or mowmg minima or more than one-hillf of the the potential plant stubble 

7 not evident; almost:Jilants potef!ti~I plant stubble height height remaining. 
allowed to grow na ly. remammg. 

1 O. Riparian 
Vegetative Width of riparian zone > 18 Width of riparian zone 12-18 Zone Width meters; human activities (i.e., Width of riparian zone 6-12 

parking lots, roadbeds clear- meters; human activities have meters; human activities have 
LB Q cuts, lawns, or crops) hBve not impacted zone only impacted zone a great deal. 
-------------- impacted zone. minimally. 
RB Q 

Total Score NOTES/COMMENTS: 

1' I 11'1, II I I I .1;1 1 ti I jrl • HI 
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Poor 

5 4 3 2 1 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I veloci~/ 
depth regime (usually sow-
deep). 

Heavy deposits of fine 
material, mcreased bar 
develofoment; more than 50% 
(80% or low-gradient) of the 
bottom changing ~uently; 
pools almost abSent ue to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Ban1cs shored with gabion or 
cement; over 80% of the 
stream reach channelized and 
disruJ,ted. Instream habitat 
gfC!I f, altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 I 0 

Unstable; many eroded areas; 
"raw" areas frequent alo':I; 
straight sections and ben · 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 500/o of the stream 
bank surfaces covered ~ 
vegetation; disruption o 
stream bank vegetation is very 
high; ~etation has been 
remov to S centimeters or 
less in average stubble height. 

Width of~an zone <6 
meters: Ii e or no riparian 
vege!B~ion due to human 
acbv1hes. 

.. 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

High Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $009 LOCATION: Bigbone, KY 

STATION#: N/A coUNTY: Boone 

...,INVE""'-'-'=S=T=IG=A=T=ORS=-: S_M_,_J_F ________ ----1 DATE: 3/29/2016 TIME 
(24hr) 

Verify Site LAT/LONG vs GPS DYES ONO •NIA 

I PROGRAM: 
PROJECT: 

Start: 

Finish: 

Reach 
CANOPY COVER: : 

---.----.-s .... ta ..... t1 .... on...._ __ "'T'"""_~Do--w.-ns ........ trea-..--m,__"""T""" __ '"""U..._DSt.-rea,_m __ -i 0 Fully Exposed (0-25%) 
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STREAM 
TYPE: 

LAT • Partially Exposed (25-50%) 
---t----------t----------+---------i 0 Partially Shaded (50-75%) 

0 Perennial 
0Ephemeral 
• Intennittent LONG 0 Fully Shaded (75-100%) 

WEA TUER Now Past 24 hours LOCAL w ATERSHED FEA TUREES (Predominant Surrounding Land Usel 
Has there been 0 O Heavy rain 0 Surface Mining 0 Construction 0 Forest 
a scouring rain O O Steady rain 
in the last 14 O O Intennittent showers 

0 Deep Mining 0 Commercial 0 Pasture/Grazing 

days? [!) O Clear/sunny 
0 Oil Wells 0 Industrial 0 Silviculture 

0 Yes• No O [!) Cloudy 
0 Land Disposal 0 Row Crops 0 Urban Runoff/Stonn Sewers 

INSTREAM FEA TIJRES 
Stream Width 3 ft 
Maximum Depth 1 ft 
Reach Length _• __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1_Riffle _o_Run _1 _Pool 

• Residential 

HYDRAULIC 
STRUCTIJRES 

0 Dams 
0 Bridge Abutments 
0 Island 
0 Waterfalls 

• Other: Culvert 

STREAM FLOW 
D°'Y 
0Pooled 
0Low 
0High 
•Normal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
0 TreesO Heibaceous 
• GrassesO Shrubs 
Number of strata Dom. 
Tree/Shrub Taxa 

Paa sp. 
Date Calibrated: 

CHANNEL 
ALTERATIONS 

0 Dredging 
• Channelization 
(0Full •Partial) 

-------
Temp(°C) ____ D.O. (mg/I) ____ %Saturation ____ pH(S.U.). ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Fish OBPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates 0 I m2 0 Qual 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other___) 

Tissue: No. of Samples collected ___ Sp: 

Water Chem 0 Acid/Alk 0 Bulk 0 Nutrients 0 Metals 0 Low Hg 

0 Herbicides 0 Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate OEst. OP.C. Rime_s_o __ 0/o Run_o __ % 

Silt/Clay (<0.06 mm) 

Sand (0.06- 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Pool_s_o __ "lo 

SITE NOT SAMPLED: 

Reach Total 

50 
10 

25 
10 

5 

0 

0 Land owner denial 0 Dly DToo deep/Impounded 

0 Site not found/Secluded Ounsafe 

0 Other (indicate under comments) 



Habitat 
Parameter 

SCORE 

1.Eplfaunal 
Sutistrate/ 
Available 
Cover 

5 
Score 
l.Embeddedaeu 

6 
Score 
3.Veloclty/ 
Depth Regime 

Score 8 
4. Sediment 
Deposition 

8 
Score 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP High Gradient Habitat 

Optimal 

20 19 18 17 16 

un:ater man tv7o or SUD5Ullte 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are DP1 new fall and .Dl!1 
trans1enO. 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 
All four veloc1ty/depm 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is< 0.3 mis, 
deco is > 0.5 m.l 

Little or no enlargement of 
islands or point bars and less 
than 5% (<20% for low­
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

15 14 13 12 11 

4U-1u70 mix or stao1e nao1tat; 
well-suited for full . 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble~ and boulder 
particles are 2:>-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (if fast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment 5-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Maralnal 

10 9 8 7 6 

20-40"/o mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobbl4:i and boulder 
particles are Su-75% 
surrounded by fine sediment. 

On!Y 2 of the 4 habitat 
regimes present (iffast­
shallow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 

KyPSC Case No. 2016-00168 
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Poor 

5 4 3 2 I 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75o/o 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep). 

Heavy deposits of fine 
material, increased bar 
development; more than 50% 
(80% for low-gradient) of the 
bottom changing frequently; 
pools almost abSent due to 
substantial sediment 
deposition. 

5.Channel 
Flow Status 

Water reaches base of both lower banks and minimal Water fills >75% of the Water fills 25-75% of the Very little water in channel 
amount of channel substrate is available channel; or <25% of available channel, and/or riffle and mostly present as standing 

Score 8 exposed. channel substrate is exposed. substrates are mostly exposed. pools. 

6.Cbannel 
Alteration 

7 
Score 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

7.Frequency or uccurrence ~tnmes relatively 
Rlftlei frequent; ratio of distance 
(or bends) i>c'.tween riffles divided by 

width of the stream <7: I 
(generally 5 to 7); variety of 

1 
Score 

8.Bank 
Stability 

!-J!·----~----
RB 5 

9. Veaetatlve 
Proteetloa 

2 
LB __________ _ 
RB 

2 

10. Riparian 
Vegetative 
Zone Width 

LB 1 --------------
RB 1 

habitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little pc:>tential for 
future l'roblems. <5% of bank 
affecteO. 

More than 90% of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
vege.tative disruption !}trough 
grazing or mowmg minunal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

,, 

Some channelization !'resent, 
usually in areas of bridge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infi:equent; distance between 
riffles divided by the width of 
the stream is befween 7 to 15. 

8 7 6 

Channelization may be 
extensive; embankments or 
shoring structures present on 
both banks; and 40 to 80% of 
stream reach channelized and 
disrupted. 

Occasio11al riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is befween IS to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60% 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosioni. high erosion potential 
reach has areas of erosion. during noods. 

70-90% of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
disrul'tion evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hillfof the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted :zone only 
minimally. 

NOTES/COMMENTS: 

50-70% of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious

1
· patches of bare soil 

or close y cropped vegetation 
common; less than one-half of 
the potential l'lant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal . 

,, . " ff 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channeliud and 
disrupted. lnstream habitat 
greatly altered or removed 
entirely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends· 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50% of the stream 
bank surfaces covered by 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height 

Width of riparian zone <6 
meters: little or no riparian 
vegeta~ion due to human 
acilv1ties. 



STREAM NAME: $012 

STATION#: N/A 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

High Gradient Bioassessment Stream Visit Sheet 

LOCATION: Bigbone, KY 

coUNTY: Boone 
TIME 
(24hr) 

I PROGRAM: 
PROJECT: 

Start: 

Finish: 
Rach 

CANOPY COVER:: 
---~--=S=ta'-"'d""'on"'---....-----=Do.;;..w""ns=trea--=m....__-.----"U~nstrea~=m"-----t • Fully Exposed (0-25%) 
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STREAM 
TYPE: 

LAT 0 Partially Exposed (25-50%) 
---1---------+---------+----------1 0 Partially Shaded (50-75%) 

0 Perennial 
0 Ephemeral 
• Intermittent LONG 0 Fully Shaded (75-100%) 

WEATHER Now Past 24 hours LOCAL w ATERSHED FEA TUREES (Predominant Swrouru!jng Land Use)' 
0 Surface Mining 0 Construction D Forest Has there been O D Heavy rain 

a scouring rain O D Steady rain 
in the last 14 O D Intermittent showers 

D Deep Mining 0 Commercial D Pasture/Grazing 

days? m III Clear/sunny 
0 Oil Wells 0 Industrial D Silviculture 

0 Yes• No D D Cloudy 
0 Land Disposal 0 Row Crops 0 Urban Runoff/Storm Sewers 

INSTREAM FEATURES 
Stream Width _3 __ ft 
Maximum Depth 1 ft 
Reach Length _• __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1_ Riftle _1 _ Run _1 _Pool 

• Residential 

HYDRAULIC 
STRUCTURES 

D Dams 
D Bridge Abutments 
D Island 
D Waterfalls 
• Other: Catch basin 

STREAM FLOW 
0Dry 
0Pooled 
0Low 
0High 
•Normal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
D Trees• Herbaceous 
• GrassesO Shrubs 
Number of strata Dom. 
Tree/Shrub Taxa 

Andropogon virginicus 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
• Channelization 
C0Full •Partial) 

-------
Temp(°C), ____ D.O. (mg/I) ____ %Saturation'------ pH(S.U.), ____ Cond. ___ _ Turb. _ _ _ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC D Other 0 Visual Assessment Lead Collector: 

Fish OBPEF D Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat D RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates 0 lm2 0 Qua10 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other ___J 

Tissue: No. of Samples collected ___ Sp: 

Water Chem D Acid/Alk D Bulk D Nutrients 0 Metals 0 Low Hg 

0 Herbicides D Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate OEst. OP.C. Rime_s_o __ % Run_1_D __ ,..o 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Pool_1_0 __ 0/o 

SITE NOT SAMPLED: 

Reach Total 

50 

30 

5 

10 

5 

0 

0 Land owner denial 0 Dry 0Too deep/Impounded 

0 Site not found/Secluded Ounsafe 

0 Other (indicate under comments) 



Habitat 
Parameter 

SCORE 

l.Eplfaunal 
Sutistrate/ 
Available 

1
cover 

8 
Score 
2.Embeddedneu 

10 
Score 
3.Veloclty/ 
Depth Regime 

Score 7 
4.Sedlmeut 
Deposltiou 

10 
Score 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP HiJ.th Gradient Habitat 

Optimal 

20 19 18 17 16 

un:ater than /U'l'o 01 suosuate 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are~ new fall and .Dll1 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 
All tour veloctty/llepm 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is< 0.3 mis, 
deep is> 0.5 m.) 

Little or no enlargement of 
islands or point bars and less 
than 5% (<20% for low­
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

15 14 13 12 II 

4\J- /U'l'o mix ot stao1e naonat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble; and boulder 
particles are 2:>-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (if fast-shallow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment 5-30% 
(20-50% for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Marginal 

10 9 8 7 6 

20-40% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobbl; and boulder 
particles are 5u-75% 
surrounded by fine sediment. 

Only 2 of the 4 habitat 
regimes present (iffast­
shitllow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
prevalent. 

KyPSC Case No. 2016-00168 
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Poor 

5 4 3 2 I 0 

Less than 20% stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually s!ow­
deep). 

Heavy deposits of fine 
material, increased bar 
development; more than 50% 
(80% for low-gradient) of the 
bottom changing freauently; 
pools almost abSent due to 
substantial sediment 
deposition. 

5.Cbannel 
Flow Status 

Water reaches base of both lower banks and minimal Water fills >75% of the Water fills 25-75% of the Very little water in channel 
amount of channel substrate is available channel; or <25% of available channel, and/or riffle and mostly present as standing 

Score 8 exposed. channel substrate is exposed. substrates are mostly exposed. pools. 

6.Cbannel 
Alteration 

8 
Score 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

7.Frequency of ua:urrence ~t nmes relatively 
Rlftles frequent; ratio of distance 
(or bends) ~tween riffles divided by 

width of the stream <7: 1 
(generally 5 to 7); variety of 

14 
Score 

8.Bank 
Stability 

!-J! _____ ~----
RB 6 

9. Vecetative 
Protection 

6 
LB-----------
RB 

6 

10. Rlparlau 
Vecetative 
Zone Width 

LB 5 --------------
RB 5 

hilbitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affccte<I. 

More than 90"/o of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, inclu<ling 
trees, understory shrubs, or 
nonwoody macrophytcs; 
vegc_tative disruption th~oul!h 
grazing or mowmg mm1mal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clcar­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

EJ 

Some channelization present, 
usually in areas ofbri<lge 
abutments; evidence of past 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
inf!cquent; distance between 
riffles divided by the width of 
the stream is between 7 to 15. 

8 7 6 

Channelization may be 
extensive; embankinents or 
shoring structures present on 
both binks; and 40 to 80% of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is between 15 to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-60% 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosion~ high erosion potential 
reach has areas of erosion. during noods. 

70-90% of the stream bank 
surfaces covered by native 
vegetation, but one class of 
i:>lants is not well-represented; 
<lisruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hillf of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

50-70% of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropped vegetation 
common; less than one-half of 
the ))Otential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Banks shored with gabion or 
cement; over 80'Yo of the 
stream reach channelized and 
disrupted. lnstream habitat 
greatly altered or removed 
entirely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>25. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends· 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50% of the stream 
bank surfaces covered bv 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to 5 centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege!B~ion due to human 
activities. 

I, 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

Hie;h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $014 LOCATION: Bigbone, KY 

STATION#: N/A couNTY: Boone 

..,IN""-'-'-VE=S=TI=G=A=T-.ORS---..: S_M_,_J_F ________ " --t DATE: 3/30/2016 
Verify Site LAT/LONG vs GPS DYES ONO •NIA 

Reach 

TIME 
(24hr) 

I PROGRAM: 
PROJECT: 

Start: 

Finish: 

CANOPY COVER:: 
---.-----S_ta_do_n ___ -.-__ Do_w_as_trea_m __ .,... ___ U~PS1trea __ m __ -1 • Fully Exposed (0-25%) 
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STREAM 
TYPE: 

LAT D Partially Exposed (25-50%) 
---1----------+----------1----------l D Partially Shaded (50-75%) 

OPereMial 
D Ephemeral 
• lntennittent LONG D Fully Shaded (75-100%) 

WEATHER 
Has there been 
a scouring rain 
in the last 14 
days? 
0Yes.No 

Now Past 24 hours 
0 Heavyrain 
0 Steady rain 

LOCAL WATERSHED FEATUREES (Predominant Surrounding Land Usel: 
D Surface Mining D Construction 0 Forest D 

0 
0 
(!) 

D Deep Mining D Commercial D Pasture/Grazing 
0 lntennittent showers 
(!) Clear/sUMy 

D Oil Wells D Industrial D Silviculture 
D Land Disposal D Row Crops D Urban Runoff/Stonn Sewers 

0 0 Cloudy • Residential 

INSTREAM FEATURES 
Stream Width 1.s ft 
Maximum Depth _o.s __ ft 
Reach Length _10_1 __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1_Riftle _1 _Run _1 _Pool 

HYDRAULIC 
STRUCTURES 

D Dams 
0 Bridge Abutments 
0 Island 
0 Waterfalls 

• ~tchbasin 
P-CHEM Instrument Used: 

STREAM FLOW 
0Dry 
0Pooled 
0Low 
0High 
•Normal 

RIPARIAN VEGETATION 
Dominate Type: 
• Trees• Herbaceous 
D GrassesO Shrubs 
Number of strata_ Dom. 
Tree/Shrub Taxa 

Junlperus vlrglnlana, Andropogon sp. 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
• Channelimtion 
(0Full 0Partial) 

--------1 
Temp(°C) ____ D.O. (mg/I) ____ %Saturation~--- pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Fish OBPEF 0 Seine D Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP D Substrate 0 Other: Lead Collector: 

Invertebrates D I m2 0 Qual D Other: Lead Collector: 

D 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes_. _Other ___J 

Tissue: No. of Samples collecied ___ Sp: 

Water Chem 0 Acid/Alk D Bulk 0 Nutrients D Metals D Low Hg 

0 Herbicides D Pesticides D Ortho P D Other: 

Duplicate Samples Taken: 

' 
Substrate Characterization 

Substrate •Est. OP.C. Rime_s_o __ % Run_1_0 __ % 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64- 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Poo1_1_0 __ •1. 

SITE NOT SAMPLED: 

Reach Total 

50 
10 

25 

10 

5 

0 

D Land owner denial D Dry DToo deep/Impounded 

D Site not found/Secluded Dunsafe 

D Other (indicate under comments) 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBPH' hG d' 12 ra 1ent H b'ta t a I 

Habitat Condition Category 
Parameter Optimal Suboptimal Marginal 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 

1.Eplfannal Ureater UJBI1 /U"/o ot suosuate 40-1u'7D mix ot stable hao1tat; 
Substrate/ favorable for epifaunal well-suited for full 

Available colonization and fish cover; colonization potential; 

Cover mix of snags, subme~ed logs, adequate habitat for 20-40% mix of stable habitat; 
undercut banks, cobb e or maintenance of Jl!>PUlations; habitat availability less than 
other stable habitat and at presence of additional d~ substrate frequently 
stage to allow full coloniz.ation substrate in the form of new di or removed. 

7 
potential (i.e., logs/snags that fall, but not yet prepared for 
are nl!1 new fall and .D21 colonization (may rate at high 

Score transient). end of scale). 
2.Embeddedlless Gravel, cobble, and boulder 

particles are 0-25% Gravel, cobbl~ and boulder Gravel, cobbli. and boulder 

10 
surrounded by fine sediment. particles are 2 -50% particles are 5 15% 
Layering of cobble provides surrounded by fine sediment. surrounded by fine sediment. 

Score diversity of niche space. 

3.Veloclty/ All tour ve1oc1tytaepth Only 3 of the 4 re~imes On!Y 2 of the 4 habitat 
Depth Realme regimes ~resent (slow-deep, present (iffast-sh low is regimes present (if fast-slow-sha low, fast-dee~, fast-

shallow). (Sow is < 0. mis, missing, score lower than if shilllow or slow-shallow are 
Score 8 deco is> 0.5 m.) missing other regimes). missing, score low). 

4.Sedlment Moderate deposition of new 
Deposition Little or no enlargement of Some new increase in bar gravel, sand or fine sediment 

on old and new bars; 30-50% islands or point bars and less formation, mostly from gravel, (50-80% for low-gradient) of than 5% (<20% for low- sand or fine sediment" 5-30% 
cient streamsl;f the (20-50% for low-gradient) of the bottom affected; sediment 

ttom affected sediment the bottom affected; slight deposits at obstructions, 

10 deposition. deposition in pools. constrictions, and bends; 
moderate deposition of pools 

Score orevalent. 

5.Cb8Dnel Water reaches base of both Water fills >75% of the Water fills 25-75% of the Flow Status lower banks and minimal 
amount of channel substrate is available channel; or <25% of available channel, and/or riffle 

11 exposed. channel substrate is exposed. substrates are mostly exposed. 
Score 
6.Cbannel Some channelization JlrCSent, Alteration Channelization may be usually in areas of bri<lf,e extensive; embanklnents or Channeliz.ation or dredging abutments; evidence ~t shoringstructures~nton absent or minimal; stream channeliz.ation, i.e., ging, 

with normal pattern. (greater than past 20 yr.) may both banks; and to 80% of 

8 stream reach channelized and be present, but recent disrupted. 
Score 

channeliz.ation is not present. 

7.Frequency of ua:urrence ot nmes re1abve1y 
RiflleS frequent; ratio of distance 
(or bends) between riffles divided by Occasional riffle or bend; 

width of the stream <7: 1 Occurrence of riffles bottom contours ~ovide some 
(generally 5 to 7); variety of infrequent; distance between habitat; distance tween 
habitat is key. In streams riffles divided by the width of riffles divided by the width of 
where riffles are continuous, the stream is between 7 to IS. the stream is between I 5 to 
clacement of boulders or other 25. 

11 arge, natural obstruction is 
Score imoortant. 

LeftlRight Bank 10 9 8 7 6 5 4 3 

8.Bank 
Stability Banks stable; evidence of Moderately stable; infrequent, erosion or bank failure absent Moderately unstable; 30-60"/o 

4 or minimal; little ~tential for small areas of erosion mostly of bank in reach has areas of 
!-]'! ___________ 

future problems. <5% of bank healed over. 5-30% of bank in erosionh high erosion potential 
RB 4 affecte<I. reach has areas of erosion. during oo<ls. 

9. Vegetative 
Protection More than 90% of the stream 70-90% of the stream bank 

bank surfaces and immediate surfaces covered by native 50-70% of the stream bank 

5 riparian zone covered by vegetation, but one class of surfaces covered "¥ 
native v~etation, including plants is not well-represented; vegetation; disruption 
trees, un erstory shrubs, or <lisruption evident but not obvious· patches of bare soil l.B ___________ 
nonwoody macrophytes; affectin~ full plant growth or closely cropC vegetation 

RB vege.tative disruption !hrourc potentia to any great extent; common; less an one-half of 
grazing or mowing mm1ma or more than one-hillf of the the potential plant stubble 

5 not evident; almost all filants potef!ti~ plant stubble height height remaining. 
allowed to grow natura ly. remaining. 

10. Riparian 
Vegetative Width of riparian zone > 18 Width of riparian zone 12-18 Zone Width meters; human activities (i.e., meters; human activities have Width ofriparian zone 6-12 

LB 6 
parking lots, roadbeds clear- meters; human activities have 
cuts, lawns, or crops) h&ve not impacted zone only impacted zone a great deal . 

-------------- impacted zone. minimally. 
RB 3 

Total Score NOTES/COMMENTS: 
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Poor 

5 4 3 2 1 0 

Less than 20"/o stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 7So/o 
surrounded by fine sediment 

Dominated by I veloci~/ 
depth regime (usually sow-
deep). 

Heavy deposits of fine 
material, increased bar 
devel~ment; more than 50"/o 
(80% or low-gradient) of the 
bottom changing ~uently; 
pools almost abSent ue to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channelized and 
disruJ,ted. lnstream habitat 
grea [, altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>2S. 

2 I 0 

Unstable; many eroded areas; 
"raw" areas frequent alo~ 
straight sections and ben ; 
obvious bank sloughing; 60-
100% of bank has erosional 
scars. 

Less than 50% of the stream 
bank surfaces covered ~ 
vegetation; disruption o 
stream bank vegetation is very 
high; -:Fetation has been 
remov to 5 centimeters or 
less in average stubble height. 

Width of~an zone <6 
meters: Ii e or no riparian 
vege!Jl~ion due to human 
act1v1bes. 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

Hhl:h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $015 LOCATION: Bigbone, KY 

STATION#: N/A coUNTY: Boone 
..,.INV ___ E __ S__,TI=G=A--.T~O_RS""'":_SM_,_J_F ________ ----i DATE: 3/30/2016 

Verify Site LAT/LONG vs GPS DYES ONO •NIA 
Reach 

TIME 
(24hr) 

I PROGRAM: 
PROJECT: 

Start: 

Finish: 

CANOPY COVER: : 
---.,..----S_ta_tio_n ___ -r-__ Do_w_us_trca_m __ .,... ___ u_rps_·trca __ m __ ---1 • Fully Exposed (0-25%) 

KyPSC Case No. 2016-00168 
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STREAM 
TYPE: 

LAT 0 Partially Exposed (25-50%) 
---.i.----------+---------1-----------l 0 Partially Shaded (50-75%) 

OPereMial 
0Ephemeral 
Ill Intennittent LONG 0 Fully Shaded (75-100%) 

WEA TUER Now Past 24 hours LOCAL WATERSHED FEATUREES (Predominant Surrouruijng Land Use): 
D Surface Mining D Construction D Forest Has there been D D Heavy rain 

a scouring rain D O Steady rain 
in the last 14 D O Intennittent showers 

D Deep Mining D Commercial D Pasture/Grazing 

days? [E] [E] Clear/sUMy 
D Oil Wells 0 Industrial D Silviculture 

D Yes• No O D Cloudy 
0 Land Disposal 0 Row Crops D Urban Runoff/Stonn Sewers 

INSTREAM FEATURES 
Stream Width 2 ft 
Maximum Depth ' ft 
Reach Length _1a __ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_1 _Riffle _1 _Run _1 _Pool 

• Residential 

HYDRAULIC 
STRUCTURES 

D Dams 
0 Bridge Abutments 
0 Island 
0 Waterfalls 
• Other: Culvert 

STREAM FLOW 
0Dry 
0Pooled 
0Low 
0High 
•Nonnal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
• Trees• Herbaceous 
• GrassesO Shrubs 
Number of strata _3_ Dom. 
Tree/Shrub Taxa 

Juniperus virginiana, Poa sp. 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

D Dredging 
• Channelization 
<•Full OPanial) 

--------11 
Temp(°C) ____ D.O. (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC D Other D Visual Assessment Lead Collector: 

Fish OBPEF D Seine D Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate D Other: Lead Collector: 

Invertebrates D I m2 0 Qual 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other __J 

Tissue: No. of Samples collected ___ Sp: 

Water Chem D Acid/Alk 0 Bulk 0 Nutrients 0 Metals 0 Low Hg 

0 Herbicides 0 Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characterization 

Substrate OEst. OP.C. Riffie_3_5 __ 0/o Run_3_5 __ "lo 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64 - 256 mm) 

Boulders (>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Poo1_3_o __ % 

SITE NOT SAMPLED: 

Reach Total 

40 

25 
25 
10 

0 

0 

0 Land owner denial 0 Dry DToo deep/Impounded 

0 Site not found/Secluded Ounsafe 

0 Other (indicate under comments) 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBPff hG d" tH b"tat Jg ra 1en a I 

Habitat Condition Category 
Parameter Opti11111l Suboptl11111l Marginal 

SCORE 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 

l.Epifaunal un:ater man 1v;o or substrate 4U· 1v;o mix or stable habitat; 
Substrate/ favorable for epifaunal well-suited for full 
Available colonization and fish cover; colonization potential; 

Cover mix of snags, submerfced logs, adequate habitat for 20-40% mix of stable habitat; 
undercut binks, cobb e or maintenance of Jl!>PUlations; habitat availability less than 
other stable habitat and at presence of additional d~ substrate frequently 
stage to allow full colonization substrate in the form of new di or removed. 

6 
potential (i.e., logs/snags that fall, but not yet prepared for 
are~ new fall and 1121 colonization (may rate at high 

Score transient). end of scale l. 
2.F.mbeddednal Gravel, cobble, and boulder 

particles are 0-25% Gravel, cobbl~ and boulder Gravel, cobbl~ and boulder 

3 
surrounded by fine sediment. particles are 2 -50% particles are 5 15% 
Layering of cobble provides surrounded by fine sediment. surrounded by fine sediment. 

Score diversity of niche space. 

3.Velocity/ All four velocity/depth Only 3 of the 4 re~imes Only 2 of the 4 habitat regimes ~resent (slow-deep, Depth Regime slow-sha low, fast-dee~, fast- present (if fast-sh low is regimes present (if fast-
shallow). (Sow is < 0. mis, missing, score lower than if shallow or slow-shallow are 

Score 7 deeo is > 0.5 m. l missing other regimes). missing, score low). 

4.Sediment Moderate deposition of new 
Deposition Little or no enlargement of Some new increase in bar gravel, sand or fine sediment 

on old and new bars; 30-50% islands or point bars and less formation, mostly from gravel, (50-80% for low-gradient) of than 5% ( <20% for low- sand or fine sediment· 5-300.4 the bottom affected; sediment cdient streamsi of the (20-50% for low-gradient) of 
ttom affected y sediment the bottom affected; slight deposits at obstructions, 

constrictions, and bends; 
2 deposition. deposition in pools. moderate deposition of pools 

Score orevalent. 

5.Cbannel Water reaches base of both Water fills >75% of the Water fills 25-75% of the Flow Status lower banks and minimal 
amount of channel substrate is available channel; or <25% of available channel, and/or riffle 

11 exposed. channel substrate is exposed. substrates are mostly exposed. 
Score 
6.Cbannel Some channelization present, Alteration Channelization may be usually in areas ofbridf,e extensive; embankinents or Channelization or dredging abutments; evidence= shoringstructurcsiitfresenton absent or minimal; stream channelization, i.e., ging, both banks; and to 80% of 

7 
with normal pattern. (greater than past 20 yr.) may stream reach channelized and be present, but recent disrupted. 

Score 
channelization is not present. 

7.Frequency of uccurrence of rifles relatively 
Riflle!I frequent; ratio of distance 

Occasional riffle or bend; (or bends) between riffles divided by 
width of the stream <7:1 Occurrence of riffles bottom contours ~ovide some· 
(generally 5 to 7); variety of infrequent; distance between habitat; distance tween 
habitat is key. In streams riffles divided by the width of riffles divided by the width of 
where riffles are continuous, the stream is between 7 to I 5. the stream is between I 5 to 
clacement of boulders or other 25. 

2 arge, natural obstruction is 
Score imoortant. 

Left/Right Bank 10 9 8 7 6 5 4 3 

8.Bank 
StabUity Banks stable; evidence of Moderately stable; infrequent, Moderately unstable; 30-600.4 

2 erosion or bank failure absent small areas of erosion mostly of bank in reach has areas of 
!-~---·-------

or minimal; little potential for healed over. 5-30% of bank in erosionb high erosion potential 
RB 

future problems. <5% of bank reach has areas of erosion. during oods. 
2 affected. 

9. Vecetatlve 
Protedion More than 900.4 of the stream 70-90".4 of the stream bank 

bank surfaces and immediate surfaces covered by native 50-700/o of the stream bank 

4 riparian zone covered by vegetation, but one class of surfaces covered by 
native vc;reetation, including plants is not well-represented; vegetation; disruption 

LB---------·-
trees, un erstory shrubs, or disruption evident but not obvious· patches of bare soil 
nonwoody macrophytes; affecti~ full plant growth or closely crop~ vegetation 

RB vege.tative disruption ~roufc potenti to any great extent; common; less an one-halfof 
grazmg or mowmg mmnna or more than one-hillf of the the potential plant stubble 

4 not evident; almost all filants pote~ti!ll plant stubble height height remaining. 
allowed to grow natura ly. remammg. 

10. Riparian 
Vegetative Width of riparian zone > 18 Width of riparian zone 12-18 Width of riparian zone 6-12 Zone Width meters; human activities (i.e., meters; human activities have parking lots, roadbeds clear- meters; human activities have 
LB 2 cuts, lawns, or crops) have not impacted zone only impacted zone a great deal. 
-------·-- ---- impacted zone. minimally. 
RB 4 

Total Score NOTES/COMMENTS: 
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Poor 

5 4 3 2 1 0 

Less than 200.4 stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75% 
surrounded by fine sediment. 

Dominated by I veloci~/ 
depth regime (usually sow-
deep). 

Heavy deposits of fine 
material, mcreased bar 
devel'?oment; more than 500.4 
(80% or low-gradient) of the 
bottom changing f~uently; 
pools almost abSent ue to 
substantial sediment 
deposition. 

Very little water in channel 
and mostly present as standing 
pools. 

Banks shored with gabion or 
cement; over 80% of the 
stream reach channelized and 
disru~ted. lnstream habitat 
g1'C!I [, altered or removed 
entire y. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of> 25. 

2 I 0 

Unstable; many eroded areas; 
"raw" areas frequent alo1:li 
straight sections and ben ; 
obvious bank sloughing; 60-
I 00% of bank has erosional 
scars. 

Less than 500.4 of the stream 
bank surfaces covered bf 
vegetation; disruption o 
stream bank vegetation is very 
high; ~etation has been 
remov to 5 centimeters or 
less in average stubble height. 

Width of~an zone <6 
meters: Ii e or no riparian 
veg~~ion due to human 
acuv1ues. 



CONFIDENTIAL PROPRIETARY TRADE SECRET 

Hie:h Gradient Bioassessment Stream Visit Sheet 

STREAM NAME: $017 LOCATION: Bigbone, KY 

STATION#: N/A coUNTY: Boone 

..-INVE""-'-'=S"""TI"""G"'"AT.-...0_.RS----.:'S_M_, _JF ________ --t DATE: 3/30/2016 
Verify Site LAT/LONG vs GPS DYES ONO •NIA 

Reacll 

TIME 
(2411r) 

I PROGRAM: 
PROJECT: 

Start: 

Flnlsll: 

CANOPY COVER: : ---r-___ S_ta_tio_n ___ ...--__ Do_w_ns_trea_m __ -.-___ U~PSlt_rea_m __ -1 0 Fully Exposed (0-25%) 

KyPSC Case No. 2016-00168 
Exhibit 2(c) PUBLIC 

Page 199 of 429 

STREAM 

LAT 0 Partially Exposed (25-50%) 
---'---------~--------4---------l. Partially Shaded (50-75%) 

TYPE: 
•PereMial 
0 Ephemeral 
0 lntennittent LONG 0 Fully Shaded (75-100%) 

WEATHER Now Past 24 hour.; LOCAL w ATERSHED FEA TUREES (Predominant Surrounding Land Use)" 
Has there been O D Heavy rain 0 Surface Mining D Construction Ill Forest 
a scouring rain O O Steady rain 
in the last 14 D O lntennittent showers 

0 Deep Mining 0 Commercial 0 Pasture/Grazing 

days? 0 0 Clear/sUMy 
D Oil Wells 0 Industrial 0 Silviculture 

D Yes• No O D Cloudy 
D Land Disposal 0 Row Crops 0 Urban Runoff/Stonn Sewer.; 

INSTREAM FEATURES 
Stream Width • ft 
Maximum Depth _2 __ ft 
Reach Length _so _ _ m 

Riffle/Run/Pool Sequence 
(No. Sampled in Reach) 

_2_ Riffle _2_ Run _2_Pool 

0 Residential 

HYDRAULIC 
STRUCTURES 

D Dams 
D Bridge Abutments 
0 Island 
0 Waterfalls 

• Other: Culvert 

STREAM FLOW 
0Dry 
0Pooled 
0Low 
0High 
•Normal 

P-CHEM Instrument Used: 

RIPARIAN VEGETATION 
Dominate Type: 
• Trees• Herbaceous 
0 GrassesO Shrubs 
Number of strata Dom 
Tree/Shrub Taxa 

Ar:« nagundo, Etythronlim amer1canum 

Date Calibrated: 

CHANNEL 
ALTERATIONS 

0Dredging 
• ChaMelization 
(0Full .Partial) 

-------
Temp(°C) ____ D.O. (mg/I) ____ %Saturation ____ pH(S.U.) ____ Cond. ____ Turb. ___ _ 

Sample Collection Verification 

Algae Sample: 0 QualMHC 0 Other 0 Visual Assessment Lead Collector: 

Flsll OBPEF 0 Seine 0 Other Time: BPEF Seine Lead Collector: 

Habitat 0 RBP 0 Substrate 0 Other: Lead Collector: 

Invertebrates 0 I m2 0 Qua! 0 Other: Lead Collector: 

0 20 Jab (#Jabs: Cobble __ Snags __ Veg. Banks __ Sand __ Macrophytes __ Other_____) 

Tissue: No. of Samples collected_. __ Sp: 

Water Cbem 0 Acid/Alk 0 Bulk 0 Nutrients 0 Metals 0 Low Hg 

0 Herbicides 0 Pesticides 0 Ortho P 0 Other: 

Duplicate Samples Taken: 

Substrate Characteriz8tion 

Substrate OEst. OP.C. rume_s_o __ % Run_2_0 __ 0/o 

Silt/Clay (<0.06 mm) 

Sand (0.06 - 2 mm) 

Gravel (2-64 mm) 

Cobble (64-256 mm) 

Boulders {>256 mm) 

Bedrock 

NOTES/COMMENTS: 

Lead Collector: 

Lead Collector: 

Pool_3_0 __ % 

SITE NOT SAMPLED: 

Reach Total 

30 

20 
20 
20 
5 

5 

0 Land owner denial 0 Dry DToo deep/Impounded 

0 Site not found/Secluded Ounsafe 

0 Other (indicate under comments) 



Habitat 
Parameter 

SCORE 

l.Eplfauaal 
Sutistrate/ 
Available 
Cover 

16 
Score 
2.Embeddedaeu 

10 
Score 

3.Velocity/ 
Depth Regime 

Score 16 
4. Sediment 
Deposition 

11 
Score 

CONFIDENTIAL PROPRIETARY TRADE SECRET 

RBP High Gradient Habitat 

Optimal 

20 19 18 17 16 

urcater man 1u;o or SUDSUllte 
favorable for epifaunal 
colonization and fish cover; 
mix of snags, submerged logs, 
undercut banks, cobble or 
other stable habitat and at 
stage to allow full colonization 
potential (i.e., logs/snags that 
are DP1 new fall and .D!l1 
transient). 
Gravel, cobble, and boulder 
particles are 0-25% 
surrounded by fine sediment 
Layering of cobble provides 
diversity of niche space. 
All four ve1oc1tytaepm 
regimes present (slow-deep, 
slow-shallow, fast-deep, fast­
shallow). (Sow is< 0.3 mis, 
deeo is> O.S m.l 

Little or no enlargement of 
islands or point bars and less 
than 5% ( <20% for low­
gradient streams) of the 
bottom affected by sediment 
deposition. 

Condition Category 
Suboptimal 

15 14 13 12 II 

'IU- tU7• mix or stable habitat; 
well-suited for full 
colonization potential; 
adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization (may rate at high 
end of scale). 

Gravel, cobble.1 and boulder 
particles are 2:>-50% 
surrounded by fine sediment. 

Only 3 of the 4 regimes 
present (iffast-shBllow is 
missing, score lower than if 
missing other regimes). 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment· 5-300/o 
(20-500/o for low-gradient) of 
the bottom affected; slight 
deposition in pools. 

Marginal 

IO 9 8 7 6 

20-40% mix of stable habitat; 
habitat availability less than 
desirable; substrate frequently 
disturbed or removed. 

Gravel, cobblC,i and boulder 
particles are Su-75% 
surrounded by fine sediment. 

On!Y 2 of the 4 habitat 
regimes present (iffast­
shilllow or slow-shallow are 
missing, score low). 

Moderate deposition of new 
gravel, sand or fine sediment 
on old and new bars; 30-50% 
(50-80% for low-gradient) of 
the bottom affected; sediment 
deposits at obstructions, 
constrictions, and bends; 
moderate deposition of pools 
orevalent. 
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Poor 

S 4 3 2 I 0 

Less than 20"/o stable habitat; 
lack of habitat is obvious; 
substrate unstable or lacking. 

Gravel, cobble, and boulder 
particles are more than 75o/o 
surrounded by fine sediment. 

Dominated by I velocity/ 
depth regime (usually slow­
deep ). 

Heavy deposits of fine 
material, increased bar 
development; more than 500/o 
(80% for"low-gradient) of the 
bottom changing freauently; 
pools almost absent due to 
substantial sediment 
deposition. 

5.Cbaaael 
Flow Status 

Water reaches base of both lower banks and minimal Water fills >75% of the Water fills 25-75% of the Very little water in channel 
amount of cfuliiiiel substrate is available channel; or <25% of available channel, and/or riffle and mostly present as standing 

Score 10 exposed. channel substrate is exposed. substrates are mostly exposed. pools. 

6.Cbaanel 
Aheration 

11 
Score 

Channelization or dredging 
absent or minimal; stream 
with normal pattern. 

7.Freqaency of uccurrence or nm~s relat1ve1y 
RlftleS frequent; ratio of distance 
(or bends) ~n riffles divided by 

width of the stream <7: I 
(generally S to 7); variety of 

15 
Score 

Left/Right Bank 

8.Bank 
Stability 

!-J!·----~----
RB 6 
9. Vegetative 
Protedlon 

6 
LB __________ _ 
RB 

6 

10. Riparian 
Vegetative 
Zone Width 

LB 6 
--------------
RB 6 

hilbitat is key. In streams 
where riffles are continuous, 
placement of boulders or other 
large, natural obstruction is 
imoortant. 

10 9 

Banks stable; evidence of 
erosion or bank failure absent 
or minimal; little potential for 
future problems. <5% of bank 
affected. 

More than 90% of the stream 
bank surfaces and immediate 
riparian zone covered by 
native vegetation, including 
trees, understory shrubs, or 
nonwoody macrophytes; 
vege.tative disruption ~roullll 
grazing or mowing mm1mal or 
not evident; almost all plants 
allowed to grow naturally. 

Width of riparian zone > 18 
meters; human activities (i.e., 
parking lots, roadbeds clear­
cuts, lawns, or crops) have not 
impacted zone. 

Total Score 

I 
I 

Hl I I I Jll I •• 11 11111 I f UI tf ~ 

Some channelization 1>fCSent, 
usually in areas of bridge 
abutments; evidence of Dasi 
channelization, i.e., dredging, 
(greater than past 20 yr.) may 
be present, but recent 
channelization is not present. 

Occurrence of riffles 
infrequent; distance between 
riffles divided by the width of 
the stream is between 7 to 15. 

8 7 6 

Channelization may be 
extensive; embankinents or 
shoring structures present on 
both banks; and 40 to 80% of 
stream reach channelized and 
disrupted. 

Occasional riffle or bend; 
bottom contours provide some 
habitat; distance between 
riffles divided by the width of 
the stream is betWeen IS to 
25. 

5 4 3 

Moderately stable; infrequent, Moderately unstable; 30-600/o 
small areas of erosion mostly of bank in reach has areas of 
healed over. 5-30% of bank in erosioni. high erosion potential 
reach has areas of erosion. during noods. 

70-900/o of the stream bank 
surfaces covered by native 
vegetation, but one class of 
plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential to any great extent; 
more than one-hillf of the 
potential plant stubble height 
remaining. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only 
minimally. 

NOTES/COMMENTS: 

SO-700/o of the stream bank 
surfaces covered by 
vegetation; disruption 
obvious· patches of bare soil 
or closely cropoed vegetation 
common; less than one-halfof 
the potential plant stubble 
height remaining. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Banks shored with gabion or 
cement; over 800/o of the 
stream reach channelized and 
disrupted. lnstream habitat 
greatly altered or removed 
entirely. 

Generally all flat water or 
shallow riffles; poor habitat; 
distance between riffles 
divided by the width of the 
stream is a ratio of>2S. 

2 0 

Unstable; many eroded areas; 
"raw" areas frequent along 
straight sections and bends· 
obvious bank sloughing; 60-
1000/o of bank has erosional 
scars. 

Less than 500/o of the stream 
bank surfaces covered bv 
vegetation; disruption of 
stream bank vegetation is very 
high; vegetation has been 
removed to S centimeters or 
less in average stubble height. 

Width of riparian zone <6 
meters: little or no riparian 
vege~~ion due to human 
activities. 
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