Ell Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)
**(Family Level Taxonomy - All Habitats)**

Project ID:
Stream/Reach:

Assessment Objectives:

LRN-2012-00914
Mine Area H Intermittent

Existing Conditions

S>>>>>>

Ell Model

NA Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.72 Ecological Integrity Index ( Habitat Integrity + Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

. Epifaunal Substrate

. Embeddedness

. Velocity/Depth Regime

. Sediment Deposition

. Channel Flow Status

. Channel Alteration

. Freq. Of Riffles (bends)

. Bank stability (both combined)

. Veg. Protection (both combined)
10. Riparian Width (both combined)

iR

©oo~NOUhWN

Total Habitat Score

Habitat Integrity Index

Macroinvertebrate Data - Family Level (All Habitats)

11. Family Taxa Richness

12. Family EPT Richness

13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. mFBI

Macroinvertebrate Bio ment

10 no units
11 no units
8 no units
10 no units
10 no units
16 no units
16 no units
16 no units
18 no units
18 no units
133 no units Subindex
0.43
# of taxa sampled
# of EPT species sampled
% Mayflies (0-100)
% Midges & Worms (0-100)
no units
NA no units

Conductivity

microMHOs 1.00

Insert Photo Here




Ell Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)
**(Family Level Taxonomy - All Habitats)**

Project ID:
Stream/Reach:

Assessment Objectives:

LRN-2012-00914

Mine Area |

EXISTING CONDITIONS

S>>>>>>

Ell Model

NA Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.68 Ecological Integrity Index ( Habitat Integrity + Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

. Epifaunal Substrate

. Embeddedness

. Velocity/Depth Regime

. Sediment Deposition

. Channel Flow Status

. Channel Alteration

. Freq. Of Riffles (bends)

. Bank stability (both combined)

. Veg. Protection (both combined)
10. Riparian Width (both combined)

iR

©oo~NOUhWN

Total Habitat Score

Habitat Integrity Index

11 no units
15 no units
10 no units
g no units
14 no units
19 no units
13 no units
12 no units
18 no units
18 no units
139 no units Subindex

Macroinvertebrate Data - Family Level (All Habitats)

11. Family Taxa Richness

12. Family EPT Richness

13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. mFBI

Macroinvertebrate Bio ment

Conductivity

0 # of taxa sampled

0 +# of EPT species sampled

0 % Mayflies (0-100)

0 % Midges & Worms (0-100)

0 no units
NA_ ]nounits
195 microMHOs 0.87

Insert Photo Here




Ell Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)
**(Family Level Taxonomy - All Habitats)**

Project ID:
Stream/Reach:

Assessment Objectives:

LRN-2012-00914

Mine Area J Lower

EXISTING CONDITIONS

S>>>>>>

Ell Model

NA Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.84 Ecological Integrity Index ( Habitat Integrity + Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

. Epifaunal Substrate

. Embeddedness

. Velocity/Depth Regime

. Sediment Deposition

. Channel Flow Status

. Channel Alteration

. Freq. Of Riffles (bends)

. Bank stability (both combined)

. Veg. Protection (both combined)
10. Riparian Width (both combined)

iR

©oo~NOUhWN

Total Habitat Score

Habitat Integrity Index

Macroinvertebrate Data - Family Level (All Habitats)

11. Family Taxa Richness

12. Family EPT Richness

13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. mFBI

Macroinvertebrate Bio ment

18 no units
16 no units
12 no units
13 no units
13 no units
19 no units
16 no units
13 no units
18 no units
18 no units
156 no units Subindex
0.77
# of taxa sampled
# of EPT species sampled
% Mayflies (0-100)
% Midges & Worms (0-100)
no units
NA no units

Conductivity

182.5 microMHOs 0.91

Insert Photo Here




Ell Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)
**(Family Level Taxonomy - All Habitats)**

Project ID:
Stream/Reach:

Assessment Objectives:

LRN-2012-00914
Mine Area J Upper

Existing Conditions

S>>>>>>

Ell Model

NA Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.73 Ecological Integrity Index ( Habitat Integrity + Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

. Epifaunal Substrate

. Embeddedness

. Velocity/Depth Regime

. Sediment Deposition

. Channel Flow Status

. Channel Alteration

. Freq. Of Riffles (bends)

. Bank stability (both combined)

. Veg. Protection (both combined)
10. Riparian Width (both combined)

iR

©oo~NOUhWN

Total Habitat Score

Habitat Integrity Index

Macroinvertebrate Data - Family Level (All Habitats)

11. Family Taxa Richness

12. Family EPT Richness

13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. mFBI

Macroinvertebrate Bio ment

16 no units
16 no units
10 no units
12 no units
10 no units
16 no units
16 no units
13 no units
18 no units
16 no units
143 no units Subindex
0.55
# of taxa sampled
# of EPT species sampled
% Mayflies (0-100)
% Midges & Worms (0-100)
no units
NA no units

Conductivity

182.5 microMHOs 0.91

Insert Photo Here




Ell Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)
**(Family Level Taxonomy - All Habitats)**

Project ID:
Stream/Reach:

Assessment Objectives:

LRN-2012-00914
Mine Area K

Existing Conditions

S>>>>>>

Ell Model

NA Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.20 Ecological Integrity Index ( Habitat Integrity + Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

. Epifaunal Substrate

. Embeddedness

. Velocity/Depth Regime

. Sediment Deposition

. Channel Flow Status

. Channel Alteration

. Freq. Of Riffles (bends)

. Bank stability (both combined)

. Veg. Protection (both combined)
10. Riparian Width (both combined)

iR

©o~NOUhWN

Total Habitat Score

Habitat Integrity Index

Macroinvertebrate Data - Family Level (All Habitats)

11. Family Taxa Richness

12. Family EPT Richness

13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. mFBI

Macroinvertebrate Bio ment

Conductivity

6 no units
15 no units
5 no units
14 no units
10 no units
12 no units
g no units
12 no units
18 no units
18 no units
119 no units Subindex
0.29
# of taxa sampled
# of EPT species sampled
% Mayflies (0-100)
% Midges & Worms (0-100)
no units
NA_ ]nounis
730 microMHOs 0.10

Insert Photo Here




Ell Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)
**(Family Level Taxonomy - All Habitats)**

Project ID:
Stream/Reach:

Assessment Objectives:

LRN-2012-00914

Mine Area L Perennial

EXISTING CONDITIONS

S>>>>>>

Ell Model

NA Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.75 Ecological Integrity Index ( Habitat Integrity + Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

. Epifaunal Substrate

. Embeddedness

. Velocity/Depth Regime

. Sediment Deposition

. Channel Flow Status

. Channel Alteration

. Freq. Of Riffles (bends)

. Bank stability (both combined)

. Veg. Protection (both combined)
10. Riparian Width (both combined)

iR

©oo~NOUhWN

Total Habitat Score

Habitat Integrity Index

Macroinvertebrate Data - Family Level (All Habitats)

11. Family Taxa Richness

12. Family EPT Richness

13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. mFBI

Macroinvertebrate Bio ment

Conductivity

10 no units
13 no units
10 no units
12 no units
6 no units
16 no units
17 no units
18 no units
18 no units
20 no units
140 no units Subindex
0.50
# of taxa sampled
# of EPT species sampled
% Mayflies (0-100)
% Midges & Worms (0-100)
no units
NA_ ]nounis
100 microMHOs 1.00

Insert Photo Here




Ell Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)
**(Family Level Taxonomy - All Habitats)**

Project ID:
Stream/Reach:

Assessment Objectives:

LRN-2012-00914

Mine Area L Intermittent

EXISTING CONDITIONS

S>>>>>>

Ell Model

NA Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.75 Ecological Integrity Index ( Habitat Integrity + Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

. Epifaunal Substrate

. Embeddedness

. Velocity/Depth Regime

. Sediment Deposition

. Channel Flow Status

. Channel Alteration

. Freq. Of Riffles (bends)

. Bank stability (both combined)

. Veg. Protection (both combined)
10. Riparian Width (both combined)

iR

©oo~NOUhWN

Total Habitat Score

Habitat Integrity Index

Macroinvertebrate Data - Family Level (All Habitats)

11. Family Taxa Richness

12. Family EPT Richness

13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. mFBI

Macroinvertebrate Bio ment

Conductivity

10 no units
13 no units
10 no units
12 no units
6 no units
16 no units
17 no units
18 no units
18 no units
20 no units
140 no units Subindex
0.50
# of taxa sampled
# of EPT species sampled
% Mayflies (0-100)
% Midges & Worms (0-100)
no units
NA_ ]nounis
100 microMHOs 1.00

Insert Photo Here




Ell Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)
**(Family Level Taxonomy - All Habitats)**

Project ID:

Stream/Reach:

Assessment Objectives:

LRN-2012-00914
Mine Area M Perennial

Existing Conditions

S>>>>>>

Ell Model

NA Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.79 Ecological Integrity Index ( Habitat Integrity + Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

. Epifaunal Substrate

. Embeddedness

. Velocity/Depth Regime

. Sediment Deposition

. Channel Flow Status

. Channel Alteration

. Freq. Of Riffles (bends)

. Bank stability (both combined)

. Veg. Protection (both combined)
10. Riparian Width (both combined)

iR

©oo~NOUhWN

Total Habitat Score

Habitat Integrity Index

Macroinvertebrate Data - Family Level (All Habitats)

11. Family Taxa Richness

12. Family EPT Richness

13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. mFBI

Macroinvertebrate Bio ment

Conductivity

15 no units
15 no units
11 no units
11 no units
13 no units
17 no units
16 no units
13 no units
16 no units
18 no units
145 no units Subindex
0.58
# of taxa sampled
# of EPT species sampled
% Mayflies (0-100)
% Midges & Worms (0-100)
no units
NA_ ]nounis
100 microMHOs 1.00

Insert Photo Here




Ell Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)
**(Family Level Taxonomy - All Habitats)**

Project ID:
Stream/Reach:

Assessment Objectives:

LRN-2012-00914

Mine Area N

EXISTING CONDITIONS

S>>>>>>

Ell Model

NA Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.70 Ecological Integrity Index ( Habitat Integrity + Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

. Epifaunal Substrate

. Embeddedness

. Velocity/Depth Regime

. Sediment Deposition

. Channel Flow Status

. Channel Alteration

. Freq. Of Riffles (bends)

. Bank stability (both combined)

. Veg. Protection (both combined)
10. Riparian Width (both combined)

iR

©oo~NOUhWN

Total Habitat Score

Habitat Integrity Index

Macroinvertebrate Data - Family Level (All Habitats)

11. Family Taxa Richness

12. Family EPT Richness

13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. mFBI

Macroinvertebrate Bio ment

Conductivity

12 no units
15 no units
5 no units
12 no units
6 no units
17 no units
12 no units
16 no units
16 no units
18 no units
129 no units Subindex
0.39
# of taxa sampled
# of EPT species sampled
% Mayflies (0-100)
% Midges & Worms (0-100)
no units
NA_ ]nounis
100 microMHOs 1.00

Insert Photo Here




Ell Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)
**(Family Level Taxonomy - All Habitats)**

Project ID:
Stream/Reach:

Assessment Objectives:

LRN-2012-00914
Mine Area O

Existing Conditions

S>>>>>>

Ell Model

NA Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.59 Ecological Integrity Index ( Habitat Integrity + Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

. Epifaunal Substrate

. Embeddedness

. Velocity/Depth Regime

. Sediment Deposition

. Channel Flow Status

. Channel Alteration

. Freq. Of Riffles (bends)

. Bank stability (both combined)

. Veg. Protection (both combined)
10. Riparian Width (both combined)

iR

©oo~NOUhWN

Total Habitat Score

Habitat Integrity Index

Macroinvertebrate Data - Family Level (All Habitats)

11. Family Taxa Richness

12. Family EPT Richness

13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. mFBI

Macroinvertebrate Bio ment

Conductivity

10 no units
15 no units
5 no units
14 no units
6 no units
17 no units
10 no units
12 no units
18 no units
18 no units
125 no units Subindex
0.35
# of taxa sampled
# of EPT species sampled
% Mayflies (0-100)
% Midges & Worms (0-100)
no units
NA_ ]nounis
210 microMHOs 0.83

Insert Photo Here




Ell Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)
**(Family Level Taxonomy - All Habitats)**

Project ID:

Stream/Reach:

Assessment Objectives:

LRN-2012-00914
Mine Area P Ephemeral

Existing Conditions

S>>>>>>

Ell Model

NA Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.53 Ecological Integrity Index ( Habitat Integrity + Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

. Epifaunal Substrate

. Embeddedness

. Velocity/Depth Regime

. Sediment Deposition

. Channel Flow Status

. Channel Alteration

. Freq. Of Riffles (bends)

. Bank stability (both combined)

. Veg. Protection (both combined)
10. Riparian Width (both combined)

iR

©oo~NOUhWN

Total Habitat Score

Habitat Integrity Index

Macroinvertebrate Data - Family Level (All Habitats)

11. Family Taxa Richness

12. Family EPT Richness

13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. mFBI

Macroinvertebrate Bio ment

Conductivity

11 no units
15 no units
4 no units
6 no units
2 no units
18 no units
16 no units
14 no units
14 no units
13 no units
113 no units Subindex
0.23
# of taxa sampled
# of EPT species sampled
% Mayflies (0-100)
% Midges & Worms (0-100)
no units
NA_ ]nounis
210 microMHOs 0.83

Insert Photo Here




Ell Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)
**(Family Level Taxonomy - All Habitats)**

Project ID:

Stream/Reach:

Assessment Objectives:

LRN-2012-00914
Mine Area P Intermittent

Existing Conditions

S>>>>>>

Ell Model

NA Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.56 Ecological Integrity Index ( Habitat Integrity + Conductivity)
Variables Measure Units

Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters

. Epifaunal Substrate

. Embeddedness

. Velocity/Depth Regime

. Sediment Deposition

. Channel Flow Status

. Channel Alteration

. Freq. Of Riffles (bends)

. Bank stability (both combined)

. Veg. Protection (both combined)
10. Riparian Width (both combined)

iR

©oo~NOUhWN

Total Habitat Score

Habitat Integrity Index

Macroinvertebrate Data - Family Level (All Habitats)

11. Family Taxa Richness

12. Family EPT Richness

13. % Ephemeroptera

14. % Chironomidae & Oligochaeta
15. mFBI

Macroinvertebrate Bio ment

Conductivity

11 no units
15 no units
8 no units
6 no units
5 no units
18 no units
16 no units
14 no units
14 no units
13 no units
120 no units Subindex
0.30
# of taxa sampled
# of EPT species sampled
% Mayflies (0-100)
% Midges & Worms (0-100)
no units
NA_ ]nounis
210 microMHOs 0.83

Insert Photo Here
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Executive Summary

The following report is being submitted to the Kentucky Division of Water (KDOW),
Kentucky Department for Natural Resources (DNR) on behalf of Nally & Hamilton
Enterprises, Inc., Kentucky DNR permit # 848-0290. It specifically addresses DNR's
correspondence(Appendix A) requesting fish and wildlife resource information in the
form of an aquatic survey of Mill Creek. As illustrated in the report, the investigations
show that Mill Creck contains a low-moderate EPT index and a poor fish population.
This is most likely due to disturbances within the watershed. These findings are those as

found to exist on the dates of the investigation and in those areas as investigated.



1.0 Introduction

The following report is being presented to the DNR on behalf of Nally & Hamilton
Enterprises, Inc. It is a final report and is being submitted as a one time frequency
macroinvertebrate sampling and fish inventory for Mill Creek located in Harlan County,
KY. A discussion of findings and field methods are provided in the text and the fall
sampling results are included in Appendix A. The attached Figurel illustrates sampling
point and station locations. The following Section 2.0 describes the sampling techniques
used for data collection and a summary of findings is then provided in Section 3.0.

Section 4.0 provides conclusions of the study.
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2.0 Findings

The following text includes Tables 1 and 2 which illustrate laboratory analysis and
biometrics of the macroinvertebrate sampling and Table 3 which provides results of the
fish inventory. Appendix B should be referenced for the KDOW high gradient

assessment forms.

2.1 Macroinvertebrates

Macroinvertebrates were sampled August 4th, 2009 by Biological Systems Consultants
personnel and included stations MC1, MC2, and MC3 in the main branch of Mill Creek
as well as three tributaries, stations T1, T2, and T3.A one square meter net was used for
the sampling stations, and a multi-habitat sample was also collected. All samples were
collected in accordance with the Kentucky February 2008 Standard Operating Procedure
(SOP) manual “Methods for Assessing Biological Integrity of Surface waters in

Kentucky”. As such two samples were taken per station as described below.

Riffle Sample

The one square meter sampling method, as described in the KDOW February 2008 SOP
Manual, “ Methods for Assessing Biological Integrity of Surface Waters in Kentucky”,
was used for macroinvertebrate collection. As such, macroinvertebrates were collected
from four 0.25 m2 quadrate kick net samples stratified within the thalwag of cobble-
boulder riffle habitat. Two kick net samples were allocated to each of two distinct riffles
that are separated by at least one pool or run, dislodging benthos by vigorously disturbing
in front of the net. Large rocks-and leaves were hand washed into the net and all four
samples were composited into a 600 um mesh bucket to yield a 1 m2 semi-quantitative
sample.

3



Multi-Habitat Sample

The multihabitat qualitative sample consisted of three leafpacks, three jabs in sticks and
wood, three jabs in soft sediment, three jabs in undercut banks/submerged roots, hand
picking of five small pool boulders and approximately two linear feet of woody debris.
This sample was kept separate from the riffle sample for laboratory analysis and
combined for the biometrics.

Macroinvertebrate Analysis

Upon completion of field sorting, specimens were placed in a 70% ethanol solution and
transported to the laboratory where they were identified to the lowest practical taxon.
Metrics included: taxa richness, total number of individuals, EPT taxa, %EPT taxa, %
Ephemeroptera, % Dominance, m% EPT, HBI, mHBI, %clingers and %Chironomidae +
% Oligochaeta and functional feeding group. Tables 1, 2, 3, and 4 provide the results of
the macroinvertebrate sampling.

2.3 Fish Sampling

A fish inventory was performed for stations MC1 and MC2. Each station was divided
into smaller segments (200meters) and electro-shocked with a Smith Root model 12A
backpack electro-shocker. A total count of the fish population was recorded (Table 3)

along with the shocking times.
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Species

Creek chub

(Semotilus atromaculatus)
Stone roller
(Campostoma anamalum)
Blacknose dace
(Rhinichtys atratulus)
Blackside dace

{(Phoxinus cumberlandensis)

Fantail darter
(Etheostoma flabellare)
Rainbow darter
(Etheostoma caeruleum)
Fathead minnow
(Pimephales promelas)
Redbreast sunfish
(Lepomis auritus)

Arrow darter
(Etheostoma sagitta)
Hog sucker
(Hypentelium nigricans)
Small mouth bass
(Micropterus dolomieu)
Greenside darter
(Etheostoma biennioides)
Emerald darter
(Etheostoma baileyl)
White sucker

(Catostomus commersoni)

Rosefin shiner
(Lythrurus ardens)
Stripetail darter
{Etheostoma kennicotti)
Southern Redbelly dace
(Phoxinus erythrogaster)
Green sunfish
{Lepomis cvanellus)
Longear sunfish
(Lepomis megalotis)
Bluntnose minnow
{Pimephales notatus)
Golden shiner

(Notemigonus crysoleucas)

Bluegill
(Lepomis macrochirus)
Shock Time(ms)

Table Three
Fish Census

Otober 22, 2009

Mill Creek
Station 1D
MCA1 MC2
81 33
12
32 19
2
361 382

SC870 SC840



3.0 Summary of Findings

The following discussions include the findings of the macroinvertebrate investigations
and fish inventory for Mill Creek. The KDOW field forms should be referenced in
Appendix B for the site conditions at the time of sampling.

3.1 Macroinvertebrates

The following narratives provide descriptions of findings as presented in section 2.0 and
the previously presented Tables 1, 2 and 3 should be referenced for the discussions.
Appendix B should also be referenced for habitat and site characteristics. These
discussions include the combined riffle and habitat sample.

Station MC1

Of the 13 taxa in the sample, four (4) EPT taxa (30.8%) were found(Table 1).
Twenty-nine (29) individuals were identified. Ephemeropterans comprised 25%
of the sample, the mayfly Baetis showed the highest percentage dominance
(25%), the MBI value (headwaters) was 42, the modified Hilsenhoff Biotic lindex
was 4.93 and clingers made up 32 % of the sample. Chironomids comprised
10.4% of the sample and no oligochaetes were found.

Station MC2

One-hundred and forty (140) individuals were found at station 2 (Table 1). Of the
23 taxa in the sample, 7 EPT taxa (30.4%) were found. Ephemeropterans made
up 0.7% of the sample, the caddisfly Cheumatpsyche showed the highest
percentage dominance (47.9%), the modified Hilsenhoff Biotic Index was 5.89,
Clingers made up 71% of the sample and the MBI value (headwaters) was 47.
Chironomids made up 2.9% of the sample and the % Chironomidae +%
Oligochaete value was 5.7%.

10



Station MC3

Seventy (70) individuals were found at this station (Table 1). Of the 15 taxa in the
sample, 6 EPT (40%) were found. Ephemeropterans made up 1.4% of the
sample, the caddisfly Cheumatopsyche showed the highest percentage of
dominance (37.1%), the modified Hilsenhoff Biotic Index was 5.45 and clingers
made up 70% of the sample. Chironomids made up11.4% of the sample and the
MBI value (headwaters) was 46.

Station T'1

Twenty-eight (28) individuals were identified at this station (Table 1). Of the 8
taxa in the sample, 3 EPT taxa (37.5%) were found. No ephemeropterans were
found in the sample, the caddisfly Diplectrona showed the highest percentage of
dominance (41.7%), the modified Hilsenhoff Biotic Index was 5.79, clingers
comprised 71% of the sample and chironomids made up 16.7%. The %
Chironomidae +% Oligochacta value was 20.8% and The MBI value
(headwaters) was 40.

Station 12

Twenty-two (22) individuals were found in this sample (Table 1). Of the 15 taxa,
4 were identified as EPT taxa (26.7%). Ephemeropterans comprised 4.8% of the
sample, the caddisfly Diplectrona and the beetle Psephenus showed the highest
percentage dominance (14.3%), the modified Hilsenhoff Biotic index was 5.29,
Clingers made up 38% of the sample and chironomids made up 9.5% of the
sample. The MBI value (headwaters) was 38.

Station T3

Thirteen (13) individuals were found in this sample (Table 1). Of the four (4)
taxa, two (2) EPT (50%) were found. No ephemeropterans were identified, the
caddisfly Diplectrona showed the highest percentage dominance (54.6%), the
modified Hilsenhoff Biotic Index was 3.87, no chironomids were found, the %
Chironomidae +% Oligochaeta value was 18.2% and the MBI value (headwaters)
was 47. Clingers made up 73% of the sample.

11



Composited Riffle and Habitat Summary

The summer (04 August 2009) sampling period in Mill Creek and tributaries
yielded 302 individuals (Table 1). A total of thirty-two (32) taxa were identified
from the six stations. Of these taxa, eleven (11) (34.4%) belonged to the insect
orders Ephemeroptera (2), Plecoptera (4), and Trichoptera (5) (EPT). Taxa
richness ranged from 4-23; the average was 13. The percentage of EPT taxa

(= =35.9; range 26.7-50) was low at most stations. The modified Hilsenhoff

Biotic Index (x =5.2; 3.87-5.89) was average at most stations. Chironomids
ranged from 0.0-16.7; ; = 8.5%. The MBI values (headwaters) ranged from 38-
47, ; =43.3. Clingers ranged from 32.1-72.7%; ; = 59.1%.

Habitat Summary
The summer (04 August 2009) sampling period in Mill Creek and tributaries

yielded only eight (8) individuals (Table 2). A total of six (6) taxa were identified

from the samples. Only one (1) EPT taxon was found.

12



3.3 Fish Inventory
The results of the fish inventory were presented on table 3. As shown, the stream contains
a poor fish community with only three species captured.

The following section 4.0 contains the conclusions of the study.

13



4,0 Conclusions
The aquatic investigation of Mill Creek found the stream and its tributaries to contain a
low-moderate EPT value and poor fish community. These findings are those as found on

the dates of the investigation and in those areas as were investigated.

14
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ENERGY AND ENVIRONMENT CABINET
DEPARTMENT FOR NATURAL RESOURCES

Steven L. Beshear Divieion of Mine Permits Leonard K. Peters
ivision of Mine Permi
Governor 2 hudeon Hollow Secretary
Frankfort, Kentucky 40601
Phone (502) 564-2320 Carl E. Campbell
Fax (502) 564-6764 Commissioner

www.minepermits.ky.gov
February 21, 2009

DON ROBERTS
LOGOS ENGINEERING
PO BOX 350
MANCHESTER KY 40962
RE: Nally & Hamilton Enterprises, Inc.
Application # 848-0290 NW
Dear Mr. Roberts:

The Division of Mine Permits has conducted the critical resources review of the above referenced application
Attached are the Division's findings, listed by application item, describing the issues that must be addressed. The
findings for each application item are summarized below.

11.1 Areas Designated Unsuitable for Mining: None identified
122 General Description of Mining and Reclamation Operations: BMPs recommended, Stream restoration
13.1 Cultural or Historic Resources: Archaesological survey required
14.1 Fish and Wildlife Information: T/E species identified - Indiana bat
14.4 Fish and Wildlife Survey: Required as listed below
Indiana bat survey or PEP
Aquatic Survey
21.11  Fish and Wildlife Enhancement Plan: Required

These attachments and supporting documentation must be incorporated into the appropriate sactions of the
comprehensive application.

Significant changes from the preliminary application or to the mine plan may require additional
environmental review.

If you have any questions concerning this matter, please contact the review biologist, Thamas Barbour, or
archaeologist, Rose Moore, Critical Resources Review Section, at (502) 564-2320,

Sincerely,

vie Ransdell, Supervisor
Critical Resources Revlew Section
Division of Mine Permits

Enclosure to Applicant
c. Rose Moore (e}
Thomas Barbour (g)
Mark Dennen, SHPO
Mike Hardin, KDFWR
Lee Andrews, USFWS
Permit File — w/enclosure (e)

KentuckyUnbridledSpirit. com An Equal Qpportunity Employer M/F/D

CRRS COMBINED COVER UNBRIDLED



Appendix B
KDOW High Gradient Field Forms



A-1 Gradient Stream Data Sheet
STREAM NAME: LOCATION:
T

STATION#: | M]LE BASIN/WATERSHED:

,u{/ [t 7 - )F ! " (
LAT: LONG 5 A0 couy: USGS 7.5 TOPO:

A7 e M/
pate: (D7 TlaM mPM INVESTIGATORS: [

TYPE SAMPLE: EIP-CHEM 2 Macromvertelﬁnte O FISH OBACT
Inst 7 days?

WEATHER: Now Past24

Inches reinfall in past 24 hours _____in.

- .,
P-Chem: Temp("C)_~. |.~ po. meM_ O/  oiSamestinn > pH(S. ¢SO cond, % 50 oocm
INSTREAM WATERSHED LOCAL WATERSHED FEATUREES:

2 Construction orest

Mining 3J Commesrcial Pasture/Grazing
3 Industrial 0 Silviculture
11 Land Disposal 1 Row Crops 3 Urban Runoff/Storm Sewers
ic Stm : )%zm.mz_ .

0 Dams O Bridge Abutments Perenmial J Intermittent

L) Island L) Waterfalls
U Other

Vegetmtion:

Substrate QP.C.

Silt/Clay (<0.06 mm)

Sand (0.06 ~ 2 mm)
Jmwal (11 A

Cobble (64 — 256 mm)

Boulders (>256 mm)

Bedrock

Habitat

Parameter Optimal

SCORE

Gravel, end

2.
Embeddeduness %uldcr

SCORE

3.
Velocity/Depth
Regimtey P

SCORE

KDOW Biological Assessment Methods

- u
gh Q
Canopy Cover:
0 Fully Exposed (0-25%)

g%uﬁdly Exposed (25-50%6)
artially Shaded (50-75%)

U Fully Shaded (75-100%)
Riffe 1017 %

o

0l Ephemeral 02 Seep

Channel Altertions:
QO Dredging

[ Channelization
(QFull DPartial)

% Pool__ %

Condition Catesory

Suboptimal

high

are 0-
fine

97

Marginal

Poor

Dominated by 1 velocity/
depth regime (usually slow-

June 2002, Revision 1.0



4.
Sediment
Deposition

SCORE

5.
Channel Flow
Status

SCORE

Chennel
Alteration

SCORE

of
bends)

SCORE

8.Bank
Stabllity (score
each bank)

SCORE
(LB)

SCORE
(RB)

9. Vegetative
Protection

ER

SCORE
(LB)

SCORE
(RB)

140. Riparian
Vegetative
Zone Width
(score each
bank

zone)

SCORE
(1B

SCORE
(RB)

Total Score
KDOW

220,

Some new increase in bar

sediment deposition.

Water reaches base of both - Water fills >75% ol the
lower banks, and minimal  available channel; or <25%
amount of chaone] of channel substrate is
substrate is exposed. exposed.

present

15
=
More 70-90% of the streambank 50-70% of the streambank ~ Less than 50% of the
surfices
zone
covered
trees, Vi
bocn
average
BrOW
12-18
Zone
NOTES/COMMENTS:
o8 June 2002, Revision 1.0



A-1 Gradient Stream Data Sheet

;'( : / 7/‘ ¢
STREAM NAME: A // S LOCATION:
A
1. MuE BASIN/WATERSHED:
A e/ B &-70 O iy Lo
LAT.: <4 |/7 - \‘/jLONG.: 7 ?) ~C COUNTY:/ Jér 01 USGS 7.5 TOPO:
y .";’T-/'\ "y :)/_)
40 TIME: 2
TYPE | QO FISH OBACT.
WEATHER Iast 7 days?
a
a Inches minfall in past 24 hours in,
]
O O Clear/sunny
P-Chem: (g -0 S Satummtion__/___ pH(s.0)__ <X / cond__ /" Qo
LOCAL WATERSHED FEATUREES:
K
2 Consiruction /El/Forest
3 Commexcial ~{ Pasture/Grazing
< Industrial 0 Silviculture
J Row Crops O Urban Runoff/Storm Sewers
O Dams - O Bridee Abutments JDy UPooled ULow 2 Nomal
U} Jeland L) Waterfalls JdHigh O Very Rapid or Torrential a Seep
U Other
Dom. Texa  Canopy Cover: Channel Altemtions:
Type: o 1 Fully Exposed (0-25%) QO Dredging
. Shrubs Q}Cf’/ O Partially Exposed (25-50%) 0 Channelization
/ Q) Partially Shaded (50-75%) (QFull OPartial)
Number JaFully Shaded (75-100%)
Substrate JEst. OP.C. % ool - ' %
Silt/Clay (<0.06 mm) / 7 7 Y
Sand (0.06 — 2 mm) 4
Gravel (2-64 mm) / a7
Cobble (64 — 256 4 e / (/)
Boulders (>256 mm) ) / P
Bedrmock
Habitat
Parameter Optimal Suboptimal Marginal Poor
of 40-70% mix of stable
well-suited
and
or
to
ew
not Fy
SCORE
~
2. Gravel, cobble, and
Embeddedness boulder particles are 50-
75% surrounded by fine
sediment.
space, /ra
SCORE
3, Dominated by 1 velocity/
Velocity/Depth depth regime (usually slow-
Regime deep).
SCORE

KDOW Biological Assessment Methods 97 June 2002, Revision 1.0



4.
Sediment
Deposition

SCORE

5.
Channel Flow
Status

SCORE

6.
Channel
Algeration

SCORE

of

SCORE

8.Bank
Stabliity (score
each bank)

or
SCORE
LEY

SCORE
(RBY

9. Vegetative
Protection
score each

)

SCORE
(LB)

SCORE
RE)

10. Riparian
Vegelative
Zone Width
(score each
bank

zone)

SCORE
(LB)

SCORE
(RB)

Tetal Score
KDOW

Some new increase in bar
30-50%
: sediment deposition.
ol

420779 IR.AT A6 1 0

Water reaches base of both  Water fills >75% of the Water fills 25-75% of the
lower banks, and llmmmﬂl availsble channel, or <25%  available channel, and/or
€]

amount of ¢} of channel substrate is riffle substrates arc mostly
substrate is exposed. exposed. c}(@sed,
S99, 7 k6, S
Some
vresent.
of riffles
ratio of
5to
In
are
or
/ .
70-90% of the streambank Less than 50% of the
trees,
full
any
one- average stubble height.
stubble
io
(74
NOTES/COMMENTS
Methods 98 June 2002, Revision 1.0



Gradient Stream Data Sheet

L+

STREAM
STATION#: MILE:
2
LAT. 2, D) 7 Vo
- r .
( VL Vo) (P
a OBACT.
WEATHER: NowPast24hours < Has there been a heavy rain in the last 7 days?
O 0 Heavy min /QYes QO No C(
2 O Steady min Air Temperatare __ 3~ °C. Inches reinfall in past 24 hours in,
O T3 Intermittent showers % Cloud Cover
0O O Clear/sunny
P-Chem: DO. UL 07 s RXGAO Gmb
FEATURES: LOCAL WATERSHED
Stream Width . ft
Range Mining 3 Construction _
Average Q Mining 3 Commercial
Discharge _L{c'fs Wells 3 Industrial
Est.ReachLength _¢0 .+ 0 Land Disposal JRow Crops
O Dams O Bridge Abutments ) Pereanial / Intermittent
U Jeland 1) Waterfalls O Ephemetal O Seep
U Other
Vegetation: Dom. Tree/Shrub Taxa
0 Dredging
0 Q 0O Channelization
| (QFull OPartial)
Substrate JEst. QP.C. Riffle YU % % ool "oV %
Silt/Clay (<0.06 mm) “D 20
— mm) ) ; )
Gravel (2-64 mm) l ~ e
Cobble (64 — 256 F \ O
20 / L O
Bedrock /
Habitat
Parameter Optimal Suboptimal Marginal Poor
Greater than 70% of mix of stable
well-suited for full
and
the form of
to
nat
SCORE

2 (ravel, and
Embeddedness 12701|1du'

SCORE

SCORE

KDOW Biological Assessment Methods 97

E:plgmtqdby(l velocity/
regime (usually slow-
deep). Bl y

June 2002, Revision 1.0



4 of
Sediment from
Deposltion more

SCORE 20718

5. ‘Water reaches base of both

Channel Flow  lower banks, and minimat

Status amount of chennel
substrate is exposed.

SCORE

6. Some
Channel of
Alteration

not
present.

SCORE

7. of riffles _
of ratio of

bends)

SCORE

SCORE
{LB)

SCORE
R

\eg
9, Vegetative ~ More then 90% of the 70-90% of the streambank of the streambank
streambank surfaces and

Protection
score each

)

less

SCORE
(LR

SCORE
(RB)

10. Ripariso
Vegetative
Zone Width
(score each
bank

zone)

SCORE
(1B)

SCORE
RB)

Total Score PR
KDOW Methods 98 June 2002, Revision 1.0



STREAM NAME: ‘V\ !

TATION #: [\’\ C (f;L
LAT l H Qz

DATE: 7 ﬁ IQ-

MILE:

A-1 Gradient Stream Data Sheet

LOCATION:
BASIN/WATERSHED:
! V" G ¥\ USGS 7.5 TOPO:
M INVESTIGATORS:AS o

TYPE SAMPLE: TOP-CHEM 3 Mazcroinventebrate O FISH QO BACT - {
WEATHER: last 7 days?
a
m) Inches rainfall in past 24 hours in.
O .
(m]
P-Chem: D.O. (mgfl) nk 9
INSTREAM WATERSHED !
FEATURES: ) LOCAL WATERSHED FEATUREES:
Stream Width
Reange 2 Construction
Average fis Mining 3 Commercial
Discharge cfs Oil Wells 2 Industrial
Est. Reach Length g Land Disposal JRow Crops
le Structures: aDy U S Pererminl ) Intermittent
O Dams 0 Bridge Abutments X
0 Joand Lt Woteralls SHgh O O Bphemerol 0 Seep
U Other
Riparian Vegetation: Dom. Taxa Canopy Cover:
Dominate Type: 0 Fully Exposed (0-25%) ODredging
O Trees J Shrubs O Partially Exposed (25-50%) ) Chaanelization
0 Grasses O Herbaceous 0 Partialty Shaded (50-75%) (QFull OPartial)
Number of strata L1 Fully Shaded (75-100%)
Substrate 1Est. OP.C. % Run__-~ % Pool_) > %
Silt/Clay (<0.06 mm) N s ?D
Sand (0.06 — 2 mm) PN / \,
Gravel (2-64 mm) pr
Cobble (64 — 256 mm) <
mm) (¥ .
Bedrock , v
Habitat
Parameter Optimal Suboptims} " Marginal Poor
Greater 40-70% mix
substrate
VaaN
SCORE
2
Embeddedness
J2%
SCORE
Sy gt Ly
elo P regime (usually slow-
Regime deep).
£\
SCORE
KDOW Biological Assessment Methods 97 June 2002, Revision 1.0



Some new increase in bar Moderate

Sediment gravel,
Depasition new
for
sediment
sediment deposition.
SCORE 20709 1847 A6

S. Water reaches base of both  Water fills >75% of the

Chanme) Flow  lower banks, ond minimal  available channel, or <25%

Status amount of chonnel of channel substrate is
substrate is exposed. \exposed.

SCORE

Banks shored with gabion or

6.
Channel cement, over 80% of the

Alteration

SCORE

bends)

SCORE

SCORE
LB)

SCORE
(RB)

9. Vegetative ~ More than 90% of the of the streambank
Protection streambmk surfaces and covered
‘scot;: each
soil or
5 centimeters or less in
average stubble height.

SCORE
(LB)

SCORE
(RB)

10. Riparian
Vegetative
Zoue Width
(scare each
bank

zone) —

SCORE |
(LB)
SCORE l
(RB)

Total Score NOTES/COMMENTS:
KDOW Metbods 98 June 2002, Revision 1.0



A-1

STREAM NAME: N\\ \‘\

Gradient Stream Data Sheet

Y PR 9370 0. (,

DATE: 7/97 J Y 7’1’&41’.:/’? ﬁEAM oM

QFIsH Q

TYPE SAMPLE: /O3 P-CHEM X
WEATHER:

a
]
Q

P-Chei: Temp*C) 20 ] DO,

INSTREAM WATERSHED
FEATURES: G

Stream Width

Renge of Depth

Average Velocity

Discharge cfs
Est.ReachLength 010,

Hydraulic Stuctures:

0O Dams O Bridge Abutments
U Jsland L) Waterfzlls

U Other

Vegetation:  Dom. Tree/Shrub Taxa

Leatn

g’«\t ' ! POK{
Substmate JdEst. OP.C.

Silt/Clay (<0.06 mm) \0
Sand (0.06 — 2 mm)

mm)
Cobble (64 — 256 O
Boulders (>256 mm)
Bedmck

Habitat

Parameter Optime]

Available
Cover

SCORE

2.
Embeddedness
of

SCORE

SCORE

KDOW Biological Assessment Methods

Suboptimsl

- IfINVESTIGATC

% ‘Pot‘“m He /( ..A,\»)DA/{W})

AVIUSGS 7.5 TOP‘Q

in past 24 hours in,

{0 Grab

-

0O Pasture/Grazing,
0 Silviculture
0 Urban Runoff/Storm Sewezs

JPerennial  Intermittent
QEphemeral  Seep

Channel Alterations:
QO Dredging

0 Channelization
(QFull OPartial)

% %

20)
25

Conditi m Category

sediment

97

Marginal Poor

are 50-
by fine

Dominated by 1 velocity/
depth regime (usually siow-
decp).

June 2002, Revision 1.0



Sediment
Deposition

SCORE

5
Channel Flow
Status

SCORE

6.
Channel
Alteration

SCORE

of

SCORE

8.Bank

SCORE
(g9.3))

SCORE
(RB)

9. Vegetative
Protection

=

SCORE
(1B)

SCORE
fRB)

10. Riparian
Vegetative
Zone Width
(score each
bank

7ane)

SCORE
LB)

SCORE
(RB)

Total Score
KDOW

of Somenew increase in bar

gravel, ar
new
for
sediment
m at
of
)i 18T A6 v T Eb
Water reaches base of both  Water fills >75% of the Water fills 25-75% of the
lower banks, and minimal  available channel; or <25%  available chennel, and/or
amount of channel of channel substrate is riffle substrates arc mostly

substrate is exposed. exposed

Some channelization
in areas of

present.

sediment deposition.

15.
More than 90% of the 70-90% of the of the sreambank  Less than
and surfaces
zone of
trees, Vi
or full bg
any 5 m
average stubble height.
stubble
w
NOTES/COMMENTS:
Methods 98 June 2002, Revision 1.0
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Sagr N wr

A-1 Gradient Stream Data Sheet

STREAM NAME: [V\ AN (’: Needl LOCATION:

STATION #: M G) ~s 1l MILE:

LAT.: 0 COUNTY: 7.5 TOPO:
- P < - -

pate: 7124)01 me ) Mw w2 |lNVESTlGATORS: A et

TYPESAMPLE:' OPCHEM 23 ° OFISH QBACT Mo

WEATHER: Now Past 24 hours 7 days?

O D Heavy rain es

0 O Steady rain es rainfall in past 24 hours in,

O & Intermittent showers ____

O O Clear/sunnv .

P-Chem: \ D.O. %Saturation g

LOCAL WATERSHED FEATUREES:
QO Forest
0 Pasture/Grazing
0 Silviculture
0 Land Disposal 01 Urban Runoff/Storm Sewers
Srdolie Soves a UPoold ULow UNomal i Peremil  Intermitient
D B . Ab r 1y
o) Do O Hidge/ butments %Iz?gh O Very Rapid or Torreatial O Ephemeral O Seep
U Other
Dom. Tree/Shrub Taxa  Canopy Cover:
S\fCz ™Mol 1 Fully Exposed (0-25%)
i Q7 0 Partially Exposed (25-50%) a
 Partially Shaded (50-75%) (QFull OPartial)

Number of strata ! Fully Shaded (75-100%)

Substrate ap.C. / %

Silt/Clay (<0.06 mm) ~

-2 \ C.)
C.

Cobbie (64 — 256 mm) "}q )

mm) /

Bedrock Vi
Habitat Condition Category !
Parameter Optimal Soboptimal Marginsl Poor

Greater than
and
Available
Cover or
10
not

SCORE

2. and

Embeddedness

Bpace, 2N

SCORE

3, Dominated by 1 velocity/

Velocity/Depth depth regime (nsually slow-

Regime if deep). -

SCORE
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4,
Sediment
Deposition

SCORE

5.
Channel Flow
Status

SCORE

&,
Channel
Alteration

SCORE

of

SCORE

8.Bank

Stability (score

each bank)

SCORE
(LB)

SCORE
RM

9. Vegetative
Protection
score each

)

SCORE
(LB)

SCORE
RRY

10. Riparian
Vegetative
Zone Width
(score each
bank

zone)

SCORE
(LB)

SCORE

Total Score
KDOW

Some new increase in bar

e L b e 1 (A0 /9. T 6
Water reaches base of both  Water fills >75% of the Water fills 25-75% of the
lower banks, and minimal  available channel; or <25%  available chennel, and/or
amount of channe] of substrate is riffle substrates are mostly

substrate is exposed. exposed.

Some
areas of
~\
More than 90% of the 70-90% of the streambank 50-70% Less
surfaces
zone
stubble average

almost allowed to \
prow

NOTES/COMMENTS:
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