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Good morning. My name is Danding Gan. I’'m the Forest Hydrologist at the Wayne
National Forest. Today | will be talking about my analysis for watershed effects from
the Sunny Oaks Project.
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Scope of this analysis:

» Laws and Regulations:
* Clean Water Act of 1948 (as amended)
* Bankhead-JonesFarm Tenant Act of 1937
* Executive Orders 11988 and 11990
« Forest Service Manual Chapter 2520 Watershed Protection
and Management
* Multiple-Use Sustained Yield Act of 1960

* National Forest Management Act (NFMA) of 1976

Forest Service
Wayne National Forest

To start off we will talk about laws and regulations as it pertains to the project.
Some are listed here. You've heard them talked about by some of my colleagues
earlier. We will focus first on the four related to watershed and water related
resources. The Clean Water Act of 1948. The Bankhead Jones farm tenant act of
1937. Executive orders 11988 and 11990. And forest service manual chapter 2520
watershed protection and management.
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Scope of this analysis:

» Laws and Regulations:
* Clean Water Act of 1948 (as amended)
* Bankhead-JonesFarm Tenant Act of 1937
» Executive Orders 11988 and 11990
+ rorest Service Manuai Chapter 2520 Watershed Protection
and Management
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The Clean Water Act Regulates the discharge pollutants into our nation’s surface
waters. It was amended in 1972 and again in 1987.

The Bankhead Jones farm tenant act directed the development of a land
conservation program to control soil erosion, mitigate floods, and conserve surface
and subsurface moisture, among others.

Executive order 11988 requires federal agencies to avoid adverse impacts related to
the occupancy, modification or development of floodplains whenever there is a
practical alternative. Similarly executive order 11990 requires federal agencies to
avoid adverse impacts associated with the destruction, modification or new
construction in wetlands wherever there’s a practical alternative.

The forest service’s manual chapter 2520 provide policy guidance on management
practices that protects, maintains, restore or improves watershed conditions.
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Scope of this analysis:

* Issues (identified from scoping):
+ Concerns about flooding in localized areas and in communities near harvest
treatments.
« Clearcutting and shelterwood harvesting has the potential to increase flood
frequency, which could affect homes and businesses located in floodplains.
* Anincrease in flood frequency could lead to increased bank erosion, which
could threaten infrastructure located immediately adjacent to streams.
= Areas of particular concern are the community of Aid, the vicinity of the Elkins
Creek Horse Camp, Skyline Road block, Edwards Road area, and Schaffer
School Road.
» Potential for other key effectsto be investigated:
* The loss of ground cover from harvesting and road building may increase
sedimentation in waterways.
* Herbicide use may contaminate waterways which could harm people if the
waterway is used for fishing, swimming, recreating, and especially if it is a
public water source.

Forest Service
Wayne National Forest

A little bit about scope of this analysis. During scoping some issues were identified .
There were concerns about flooding in some of the local areas and communities
near the harvest treatments. The concerns stem from the fact that Clearcutting
and Shelterwood harvesting has the potential to increase flood frequency, which
could in turn affect homes and businesses located in floodplains. An increase in
flood frequency could lead to increased bank erosion which could also threaten
infrastructure especially those located immediately next to streams. Some areas
where the community has expressed concern are surrounding the community of
Aid, near the Elkins Creek Horse camp, skyline road block area, Edwards Road area,
and Schaefer school Road area. Some other potential for effects that we also
decided to look into was that due to the loss of groundcover from harvesting and
road building it may lead to increased sedimentation in waterways. As well as we
will be proposing the use of herbicide in some areas am there were concerns that
herbicides may contaminate waterways which could harm people if the waterway
is used for fishing, swimming, recreation, and especially if it is a public water source
and there is herbicide contamination.
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Whatis a Watershed?

* A watershedis an area of land that drains all the streams and
rainfall to a common outlet such as the outflow of a reservoir,
mouth of a bay, or any point along a stream channel. The word
watershed is sometimes used interchangeably with drainage basin
or catchment. Ridges and hills that separate two watersheds are
called the drainage divide.

Graphic Courtesy of the USFS

Forest Service
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Before we go further though | want to quickly define what a watershed is. A
watershed is an area of land that drains all the streams and rainfall to a common
outlet. The outflow of a reservoir, mouth of a bay, or any point along the stream
channel. The word watershed is sometimes used interchangeably with drainage
basin or catchment. Ridges and hills that separate two watersheds are called
drainage divides.
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Hydrologic Unit Code (HUC) Designations:

* The United States Geologic Survey (USGS) divided and sub-
divided the country into successively smaller hydrologic units which
are classified into six levels:

* Regions (2 digit codes) ~177,560 mi?

« Subregions (4 digit codes) ~16,800 mi2

« Basins (6 digit codes) 10,596 mi?

» Subbasins (8 digit codes) ~700 mi?

« Watersheds (10 digit codes) ~227 mi? (40,000 - 250,000 acres)
 Subwatersheds (12 digitcodes) ~40 mi? (10,000 - 40,000 acres)

* For this analysis, smaller watersheds were individually drawn and
designated.
» Will be referred to as “Localized Catchments.”
* Average size: 1,130 acres
* Range: 90 - 5,270 acres.

Forest Service
Wayne National Forest

United States geologic survey USGS divided and subdivided the country into six
different levels of hydrologic units and they are classified as you can see on the
screen into regions , subregions, basins, subbasins, watersheds, and
subwatersheds. The sizes are as you can see. At the smaller level watersheds and
subwatersheds, it gives you an idea of the size there. The watersheds are like
40,000 to 250,000 acres and subwatersheds are 10,000 to 40,000 acres. For this
analysis we had to individually draw even smaller watersheds. They will be referred
to for the rest of this analysis as localized catchments. These average about 1130
acres but they range from as small as 90 acres to as large as 5000+ acres.
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Analysis Parameter - Water Yield

* Whatis water yield and what would cause it to increase?

«  Water yield is precipitation minus evapotranspiration. It is the
amount of available water generated by a watershed.

*  Removal of vegetation decreases evapotranspiration, thus
resulting in increased water yield.

* An increase in water yield does not w ‘ Y
automatically mean an increase in ' ))
flood frequency. Among other factors, \\\
the underlying soil properties, stream L
geomorphology, size of the riparian
forests and species of trees within the

watershed, each play a role in the
flooding phenomenon.

Forest Service
Wayne National Forest

Some of the analysis parameters we will be looking at. First one is water yield.
What is water yield? Water yield is precipitation which is rainfall or snowfall minus
evapotranspiration. It is the amount of water generated by a watershed. This
graphic here gives you an idea of how this all works. When you remove vegetation
it decreases evapotranspiration . This results in increased water yield. However, an
increase in water yield does not automatically mean that it will result in an increase
in flood frequency. There are many factors that play into the flooding
phenomenon. Such as underlying soil properties, stream geomorphology, the size
of the riparian forest, and the species of trees within the watershed. They all work
together and play a role in the flooding phenomenon.
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Analysis Parameter - Erosion &
Sedimentation

* Whatis erosion & sedimentation and how would it occur?

«  Erosionis when soil is mobilized and suspended via natural
agents such as water and wind.

+  Sedimentation is the process of eroded soil settling and
depositing in waterbodies.

* Removal of ground cover vegetation accelerates soil erosion
when storm or high wind events occur.

+ Sedimentation happens when land use activities that removes
ground cover vegetation such as farms, timber harvests, roads,
log landings, skid roads/trails, and fire lines etc... have a direct
connection to waterbodies.

Forest Service
Wayne National Forest

Another analysis parameter we’ll be looking at is erosion and sedimentation. What
are they? Erosion is when soil is mobilized and moved from where they normally
sit by water or wind. Sedimentation is when the eroded soil starts depositing and
settling into water bodies. When you remove groundcover vegetation such as tree
harvests or farming it accelerates soil erosion, especially when there is a large
storm or a high wind event. Sedimentation happens when you have activities that
remove groundcover vegetation such as farms, timber harvests, roads, log landings,
skid roads, trails, and fire lines, and they are located or have a direct connection to
water bodies.
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Analysis Parameter - Erosion &
Sedimentation

What is erosion & sedimentation and how would it occur?

.
Erosion is when soil is mobilized and suspended via natural
agents such as water and wind.

Sedimentation is the process of eroded soil settling and
depositing in waterbodies. v o e

Erosion caused by surface runoff Pholos Courtesy of the USGS
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The following pictures will give you an idea of what they look like. On the left is a
classic example of erosion. On the right as you can see on the bottom of the

picture, a really muddy smaller stream flowing into a larger River in the middle.
That muddiness is caused by sedimentation and erosion.
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Analysis Parameter - Herbicide Use

+ Water pollution from sprayed herbicides and
pesticides can usually be prevented by not spraying
streamside vegetation (Douglass and Swank 1975).

 Effects to water quality are the same as those
analyzed and disclosed in the NNIS Environmental
Assessment, which did not identify any significant
effects.

Forest Service
Wayne National Forest

And another analysis parameter is herbicide used. However, when we look through
the literature in the past we found that water pollution from sprayed herbicides
and pesticides usually can be prevented by not spraying vegetation along streams.
We have also looked at the same issue as it relates to water quality. Back when we
did the Non-native invasive species environmental assessment. That assessment
didn't identify any significant effects related to herbicide use. So for this purpose of
this presentation we will not be exploring herbicide use effects any further because
we haven't found that they have been having much of an effect.
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Spatial and temporal extent evaluated:

Water Yield
» Spatial Extent - Symmes Creek subbasin, localized catchments (See
Maps).
» Temporal Extent - Nine years (Hornbeck et al. 1997, Swank et al. 2001).
This is the time needed for forests in the Appalachians to reestablishto a
point where water yields return to pre-harvest baseline values.

Erosion & Sedimentation
» Spatial Extent - Localized catchments (See Maps).
+ Temporal Extent - Rx Burn (One growing season), Harvest (short term -
one year, long term - nine years).

Forest Service
Wayne National Forest

To analyze all of this, we need to provide a boundary for everything, and that’s what
we call the spatial and temporal boundary . For water yield purposes we are
looking at two different spatial boundaries. One at the Symmes Creek subbasin
level and the other at the localized catchment level. For the temporal boundary,
looking at some of the research done in the past, basically what the research has
concluded is that it takes about nine years for forests in the Appalachians to
establish to a point where water yields will return to pre-harvest baseline values
once you harvest the trees. That is what we will use. As far as erosion and
sedimentation, we are looking at the same localized catchments for the spatial
extent. For the temporal extent for different things, we’ve split it out. For a
prescribed burn it is one growing season because once the vegetation starts
growing back the effects from a prescribed burn normally is no longer visible or
noticeable. For harvest we have split it into short-term and long-term. Short-term
is one year because generally vegetation grows back within a year and minimizes
the risk of erosion and sedimentation significantly . The long term is nine years,
related back to the water yield temporal extent of nine years. Because with
increase water yield there is a chance for increased bank erosion . That is where
the long-term nine years comes into play.

11
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Following are just some maps to give you an idea of where everything is located.
On the left you can see the large hashed area is the Symmes Creek subbasin. The
blue line is Symmes Creek itself. At the bottom is where it flows into the Ohio
River. The smaller drawn darker areas are the localized catchments. We will be
zooming into that shortly. To the right as you can see the Symmes Creek subbasin is
divided into three watersheds. Again we are talking about it is divided and
subdivided into different sized watersheds earlier. It gives you an idea of what the
subbasin looks like and what the watersheds look like.

12
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On this next slide we can see on the left the subwatershed scale . And finally to the
right you will see the localized catchments we drew for the purposes of analysis for
this project.

13
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Methodology & Assumptions
+ Water Yield

* Percent of catchment area harvested. 20% to 25% basal area removal =
statistically reliable increase in water yield (Edwards & Troendle 2012)

* YieldIncrease Estimate - in inches above baseline yield (Douglass &
Swank 1972)

* Erosion & Sedimentation

* Acres of proposed harvest and other disturbances located on soils with
severe or very severe Erosion Hazard Ratings (EHR) within spatial
boundary - waterbodies within 100/75/50 feet of proposed activities
(USDA 2006 - Forest Plan).

» Distance transported - physically detectable downstream to confluence
with another tributary of same size or larger (real world dynamics and
professional experience).

Forest Service
Wayne National Forest

Going into methodology and assumptions we will be looking at. For water yield the
northern research station for the forest service back in 2012, they came together
and looked through previous research done and compiled the information and
found that about every time when there is 20 to 25% of basal area removed only
then will it result in a statistically reliable increase in water yield for that particular
watershed or catchment. We also looked at doing quick estimates of that actual
yield increase in inches above baseline yield using methodology developed by
several other researchers. This was in 1972.

For erosion and sedimentation we are looking at acres of proposed harvest and
other disturbances located on soils with severe or very severe erosion hazard
ratings. Erosion hazard ratings indicate the likelihood of soil loss after disturbance
activities that expose anywhere from 50 to 75% of the soil surface due to logging,
grazing, mining and other kinds of disturbance. It is a rating that the natural
resource conservation service developed when they did their soil surveys back
when they surveyed the entire country. For our methodology and assumptions, we
are looking at where these proposed harvests are located , near water bodies
where the water bodies are 100, 75 or 50 feet from proposed activity. It

14



corresponds back to the forest plan where we have standard and guidelines of 100
foot filterstrips for perennial streams and 75 foot filterstrips for intermittent streams
and 50 foot filterstrips for ephemeral streams. We will also be looking at how far
sedimentation can possibly be transported. They are only physically detectable
downstream to another confluence with a stream or tributary of the same size or
larger. Beyond that there is too much variability to be able to accurately track or
determine if sedimentation is as a result of management activities upstream.

14
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Methodology & Assumptions
+ Water Yield

Basal Area = The area of a given section of land that is occupied by the
cross-section of tree trunks and stems at 4.5ft above ground.

Bird’s eye vwewm
A=

Tree trunks

For this analysis, we used actual catchment area instead of basal area.
This overestimates the effects and as such 25% is used as a threshold to
help determine if statistically reliable water yield increases could be
predicted.

Forest Service
Wayne National Forest

Early on | talked about water yield and threw out the term basal area. The basal
area is the area of a given section of land occupied by the cross-section of tree
trunks and stems at 4 1/2 feet above ground. If you look at the diagram here and
imagine a birds eye view. Looking straight down from the sky. The big circle is the
land area. And the little circles are what the land area that are occupied by the
tree trunks. When you look at it that way no matter how many trees you put into
the land area it is always going to be less than the actual land area itself. For our
purposes for this analysis we are using the actual catchment area instead of the
basal area. What happens with that is that because of that, we are overestimating
the amount to begin with because you are looking at the land area instead of the
basal area. With that | decided we will be using the 25% instead of the range of
20% to 25% as a threshold to determine if statistically reliable water yield
increases could be predicted or reasonably expected.

[Note: Basal Area = The term is used in forest management and forest ecology. It is
important for determining volume, growth, and when to harvest trees.]

15
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Methodology & Assumptions

» Erosion & Sedimentation

* Proposed harvests on soils with severe or very severe Erosion
Hazard Ratings (EHR) located 100/75/50 feet from
perennial/intermittent/ephemeral waterbodies, respectively, are
aaaaaaa Ain A~ drilay it 4 A 4 A +. L ,nnd
what would naturally occur for up to 9 years. Conversely,
proposed harvests on soils with slight or moderate EHR are
assumed to not contribute to increased sedimentation and
erosion.

* The same appliesto roads, trails, and non-forested private lands.

» Under most circumstances, 50ft filterstrips are needed at
minimum to protect waterbodies.100ft filterstrips are effective in
removing 75% to 80% of suspended sediment from stormwater
runoff (Castelle et al 1994).

Forest Service
Wayne National Forest

For erosion and sedimentation, some assumptions we will be looking at is that
where proposed harvests are located on soils with severe or very severe erosion
hazard ratings and they are also located within 100, 75 or 50 feet from perennial,
intermittent, or ephemeral waterbodies. Then they are assumed to contribute to
erosion and sedimentation rates beyond what would naturally occur for up to nine
years. On the flipside if the harvests are located on soils with slight or moderate
erosion hazard ratings, we will assume they will not contribute to increased
sedimentation and erosion. The same logic applies to roads, trails, and non-
forested private lands. Looking at some of that research done back in 1994, in most
cases, you need at least a 50 foot filterstrip to protect water bodies. They also
found that 100 foot filterstrips are effective in removing anywhere from 75% to
80% of sediment from storm water runoff.

16



USDA

=_
al Uoicosttes Department of Agriculture

Methodology & Assumptions

* What s a filterstrip?

* A vegetated zone located between a
potential pollutant source area and a
surface waterbody that receives runoff.

+ Used interchangeably with buffer strips,

riparian management zones, streamside

management zones efc....

i

Forest Service
Wayne National Forest

What is a filter strip? It is the vegetated zone located between a potential pollutant
source area and a surface water body that receives runoff. It is often used
interchangeably with buffer strips, riparian management zones or streamside

management zones, and other names. The picture gives you an idea of what a
filterstrip looks like.
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Methodology & Assumptions

* Whatis a filterstrip?

* A vegetated zone located between a
potential pollutant source area and a
surface waterbody that receives runoff.

Forest Service
Wayne National Forest

This graphic also gives you an idea that there can be forested type filterstrips or
grass filterstrips. On the left here you have the forested filterstrip and on the right
we have a grass filterstrip. Both are effective at removing sedimentation and
erosion from reaching the streams.
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Current Condition - Symmes Creek Subbasin
Water Quality

* 2018 OEPA Integrated Water Quality Report.
. Aquatic Life Use Assessment
Recreational Use Assessment
Public Drinking Water Supply Assessment
. Fish Tissue Assessment
. In full or partial attainment for aquatic life use in most subwatersheds except

Black Fork.

J Impaired for recreation (bacteria) in most subwatersheds except Black Fork
and Dirtyface Creek.

C It is not being used as a water supply for drinking water.

. Mostly unknown for fish consumption exceptin Camp Creek-Symmes Creek,
Pigeon Creek-Symmes Creek, and Aarons Creek-Symmes Creek
subwatersheds, where the fish tissue use is in attainment.

. Overall trajectory is unknown. No compilation of official quantitative
information exists prior to release of 2018 Integrated Water Quality Report.

Forest Service
Wayne National Forest

Looking at some of the current conditions within the Symmes Creek subbasin. Some
of the water quality earlier this year in 2018, the Ohio EPA released the integrated
water quality report. They look at four different assessments. They talk about
aquatic life use, recreational use, public drinking water supply, and fish tissue
assessment. What each of these does is that they rate and look at the water
quality. So for aquatic life use it assesses whether or not the water quality is good
enough for sustained aquatic life. Fish, amphibians, other aquatic wildlife that use
the waterways. Recreational use is how they rate the water quality for people to
recreate in the water. More specifically targets like swimming and other activities
where you come into close contact with water. Public water supply assessment
looks at whether the water is being used —if it’s safe for use as drinking water
supply. Fish tissue assessment looks at the actual fish that they harvest from the
streams and whether or not it is safe for consumption.

In most of the subwatersheds within the Symmes Creek subbasin, they are mostly in
full or partial attainment for aquatic life use except for Black Fork. Where there is
impairment in that fish do not thrive and other aquatic life do not thrive as well.
For recreation though it is mostly impaired which means that it is not

19



recommended for people to swim in the creeks except within the Black Fork and
Dirtyface Creek Subwatersheds. The water quality is at a level where it is not as bad
for recreation. None of the subwatersheds are being used as water supply for
drinking water. They didn't really look further into it beyond noting that fact. It is
mostly unknown in subwatersheds except in the following three subwatersheds,
Camp Creek-Symmes Creek, Pigeon Creek-Symmes Creek, and Aarons Creek-
Symmes Creek subwatersheds. Where the fish tissue use is in attainment, meaning
the fish caught there is for the most part safe for consumption. The overall
trajectory is unknown. There was no compilation of official quantitative information
before the 2018 integrated water quality report. We don't really have information
before then to be able to see if there is a trend whether or not water quality in the
subbasin is getting better or worse.
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Current Condition - Water Yield Considerations
in Localized Catchments
Est Increase in Annual
Catchment ExisingFS ising Pra i % Catchment  Water Yield Compared 1o
Localized Cachment Names Acreage  Infrasrucase Activities Pipelne Activities Land U= Grand Total Area Affiected  Absokste Baseline (Inches)
Buffalo Creek Forest Ridge Waterioo, Humicane Hill  2417.85 38.40 2877 39.37 97.25 142.30 346.09 14% 05
‘Cannons Creek-Siab ForkRoad 195591 2.2 389 4 7785 4% 0.0
Cofee Tea Road 77188 ®n 16438 1816 24% 16
Dry Ridge Road (Eas§ 48361 542 3143 40.85 8% 0.0
Edwards Road 175808 24712 2784 97.58 67.82 217886 2% 0.2
Edwards Road, CHSD Road North & South 304422 5043 12112 17.85 947 157.96 35682 2% 0.1
Elkins Creek Road 131863 2308 282 2635 67.58 1203 9% 0.0
EtnaWaterioo Road 2nm .72 56.09 <X -3 24% 1.7
Five Forks-Aarons Creek Road North (North) 113841 20.34 14.67 2360 94.29 86.01 23890 21% 1.3
Five Forks-Aarons Creek Road North (Sauth) 29956 450 288 1.04 18.31 6% 0.0
Five Forks-Aarons Creek Road South (Blkins HO 486.50 11.84 0.0 6.00 17.85 0.0
— e — w2 @
Gum Stump (North). Etna Waterioo Road 298.01 7.30 31.80 39.10 03
Gum Stump Road Narth (East) 10768 114 7.96 ™ 0.0
Gum Sump Road South (North) 20828 180 0.31 581 17.43 8% LX)
Gum Stump Road South ( Southeast) 37473 5.86 0.70 021 18.90 5% 0.0
Gum Stump Road South ( Southwesg) 27743 297 0.19 278 1328 2828 10% 0.0
Kokeen Road North 527120 8286 022 8168 696 31 13% 03
Nebo Road 56136 880 1136 20% 1.2
Oid Fomest Ridge Road 38790 5.80 15.94 4% 0.0
Poke Patch, CHSD South, Peniel, DryRidge 5022.81 83.96 1732 36.61 4418 9% 0.0
Pumplantown Road 7730 6.20 39.85 15539 1.2
Skyline Road (North) 64291 10.01 27888 @ 42
Skyline Road (South) 2738 726 3.8 0.1
Skyline Road, Nebo Road 170040 3115 0.0 95.15 6% 0.0
Slab Fork Road South (East) 1378 145 336 2357 28.38 1% 1.3
Slab Fork Road South (Wesg 90.26 0.10 7.02 7.12 0.0
Tick Ridge Road West(North)
Tick Ridge Road West(South)
‘W aterioo-M Vermon, Siab Fork Road

Forest Service
Wayne National Forest

For the localized catchments that we drew specifically for water yield we wanted to
look at how what is being done in the watersheds may have already affected water
yields. In three of the localized catchments as you see here they have already
surpassed the 25% threshold currently. Most of that is actually coming from
private land-use. There are some past activities by forest service and private
activities that contribute to it but in the three highlighted here you can see the
actual forest service activity was from past timber sale and it's included because it
is within nine years, but it’s on year nine this year which means the effects from it
should have -- should be close to returning to baseline levels if not already. A lot
of the other private land-use are permanent land conversions such as farms and
other activities that are already contributing to increased water yield from
baseline where the localized catchments were completely forested.
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To give you an idea of where the catchments are located, here’s a map. The Gallia
Road catchment and the skyline Road catchment is there. As you can see from the

aerial imagery, a lot of that area is non-forested, just based on land conversion and
land-use.
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The Tick Ridge Road South localized catchment is similar. It gives you an idea of why
it is already over the 25% threshold.
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Current Condition - Sedimentation
Considerations in Localized Catchments

Catchment Existing FS Buckeye Xpress Exising PiivateOther Private Grand % of Catchment Cortriuingto

Locdlized Catchment Names Acreage Infrastruchue  Activiies Pipeline Activies  LandUse Totd Increased Sedimertation
BuffaoCreek, Forest Ridge-Waterloo, Hurricane HI 241785 17.68 412 1547 11457 2515 1769 7%
Cannons Creek-Slab Fork Road 195591 1834 1.98 2032 1%
Coffee Tea Foad 77188 1383 3899 52.81 7%
Dry Ridge Road (East) 48361 9.43 1575 2518

Edwards Road 175806 2043 13.05 4920 2425 10633 @
Edwards Road. CH&D Road North & South 4250 201.25 11.86 643 2486 28689

Bkins Creek Road 131863 < 1.86 9.83 929 38.67 3%
EtnaWaterloo Road 27103 576 3158 37.33 147
Five Forks-Aarons Creek Foad North (North) 138 B o v, BlO1 5%
Five Forks-Aarons Creek Road Noith (South) 299: Located w thin the Black Fork Subwatershed 407 1%
Five Fois-Aarons Creek Road Souih {Sns HC) 565U i z Ui V.U 1.5 2%
Gallia Road 0.00 593 20.85 2%
Gum Stump (North). Bna-Waterloo Road 1842 2453 8%
Gum Stump Foad North (East) 402 474 4z
Gum Stump Road South (North) 033 110 328 2%
Gum Stump Road South (Southeast) 0.00 443 10.00 3%
Gum Stump Road South (Southwest) 0.13 18.30 0.07 20.60

Kokeen Road North 11.07 5642 13753 @
Nebo Road 17.36 2158

Old Forrest Ridge Road 7 0.02 359 1%
Poke Paich, CH&D South, Peniel. Dy Ridge 502281 53.00 291.91 2438 2058 38987 8%
Pumpkintown Road 77370 620 105.04 1.82 11305 15%
Skyline Road (North) 64291 837 1352 21.89 3%
Skyline Road (South) 2738 620 2081 27.01 10%
Skyline Road. Nebo Road 170040 2057 0.00 097 2154 1%
Slab Fork Foad South (East) 1378 0.19 8.07 826 6%
Slab Fork Foad South (West) 90.26 362 3.62 47
Tick Ridge Road South 104956 834 035 1.60 46.55 2343 80.28 8%

Tick Ridge Road West (North) £ 7 54.03
Tick Ridge Road West (South)
Waerloo-M Vermon, Siab Fork Road

Forest Service
Wayne National Forest

For sedimentation considerations of the localized catchments if you remember
earlier | talked about how there is only one subwatershed impaired for aquatic life
use and that was the Black Fork subwatershed. These two localized catchments are
the ones that are located in the black fork subwatershed. As you can see here
sedimentation isn't a large contribution. Very minimal contribution of the overall
impairment. Looking at the water quality report the cause of the impairments are
from total ammonia and total dissolved solids , organic enrichment, flow regime
modification, and fish passage barriers with a little bit of sedimentation. But the
main source of impairments are from municipal point sources like Hydro structure
impacts like dams and abandoned mine lands. In terms of actual existing
sedimentation and erosion issues it is not the main impacts.

[Notes: Currently not impairing Aquatic Life Use in most Subwatersheds except Black Fork.
Edwards Road and Kokeen Road North are the two localized catchments located within
Black Fork, but sediment contributions minimal.

Causes of impairements: Total Ammonia, Total Dissolved Solids (TDS),
Sedimentation/Siltation, Organic Enrichment, Flow Regime Modification, Fish Passage
Barrier
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Sources of impairements: Municipal Point Sources, Hydrostruture Impacts, Abandoned
Mines Lands]
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Biackiork Subwatershed

Forest Service

Wayne National Forest

To give you an idea of where black fork is located, where the community of Oak
Hill is located within the Black Fork subwatershed. It gives you an idea if you look
on the map on the right on the lower section, that is where the two localized
catchments are located within the black fork subwatershed.
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WaterYield

* Theincrease in water yield due to this projectis not likely to be
of concern at the Symmes Creek subbasin level.

» Removal of 25% of the forested areas in any watershed = statistically
reliable increase in water yield.

+ Proposed activities account for approximately only 1% of the Symmes
Creek subbasin.

* Insome smaller, localized catchment areas, proposed activities
could be of concern.

* The streams and riparian areas at most of these locations have been
subject to both historic and more recent disturbances and alterations, and
many are not functioning properly from a natural hydrologic standpoint
(field observations)

» The current conditions may not be able to absorb the increased water
yield, thus increasing the risk for higher flood frequency.

Forest Service
Wayne National Forest

Back to water yield. We’ve established that the increase in water yield could result
if you remove 25% of the forested areas in any watershed. That’ll lead to a
statistically reliable increase in water yield. At the Symmes Creek Subbasin level, it
is not likely. The proposed activities account for only approximately 1% of the
Symmes Creek subbasin. However in some of the smaller localized catchment
areas, the proposed activities, could be of concern. Looking at some of these areas
| went out and did some field work and looked around, the streams and riparian
areas of these locations have been subject to both historic and recent disturbances
and alterations, and many of these localized catchments are not functioning
properly from a natural hydrologic standpoint. The current conditions may not be
able to absorb the increased water yield if indeed there is increase in water yield.
Therefore an increased risk for higher flood frequency from that. That is why we
delved in deeper to take a look.
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WaterYield

* There are no known Best Management Practices (BMPs) that
addresses water yields.
* Design Criteria and Mitigation Measures that could help
address water yield issues.
+ Spread harvests out over time (9 year intervals).

» Conduct stream and riparian restoration/enhancement activities
to improve flood attenuation.

* Reduce size of treatment areas.
* Flood Attenuation: During flood events, riparian buffers and
wetlands can slow runoff and absorb excess water. This
reduces peak flows and can lessen downstream flooding.

Forest Service
Wayne National Forest

Specifically there is no known best management practices that helps to address
water yields. But some design criteria and mitigation measures could be used to

help address these issues. Such as spread harvests over time in nine year intervals.

The nine years being the time it takes for water yields to return to the baseline
levels. We could also possibly conduct stream restoration and enhancement
activities to improve flood attenuation. Or reduce the size of treatment areas.
What is flood attenuation? During flood events, riparian buffers and wetlands
along streams can slow runoff and absorb excess water. What this does is reduce
peak flows and can help lessen flooding downstream.
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Water Yield Summary - Effects on Existing/Current Concerns
Proposed Acton temative

Total %of Estimated 1st Year Two- Total %of Estimated 1st Year

Catdment Cleaat Sheherwood Proposed Caichment Increasein Annual Clearaut ShehermoodAged Harvested Catchment Incressein Amual

LocdizedCatdhmert Names Acreage  Acres Acres Acres Harvested WaterYiekd(Inches) Acres  Acres  Acres Harvested WaterYiekd (Inches)
BuffadoCreek. Forest Rdge Waterloo, Hmicane HI 241785 11251 18760 30011 12% 02 4787 2931 %718 122 01
Cannons Creel-Slab Fork Road 195591 18324 18324 9% 0.0 470 8445 13146 T% 0.0
Coffee Tea Road 77188 582 82 7% 0.0 55,82 82 7% 00
Dry Rdge Road (East) 48361 6109 6109 137 02 29% 2105 2704 5106 1% 00
Edwards Road 175806 16211 4545 20756 12% 0.1 31.00 5887 9276 18263 10% 0.0
Edwards Road, CHED Road Narth & South 30442 273 7366 15638 5% 0.0 209 %98 1523 W15 5% 00
Bkins Creek Road 131868 11323 4938 16321 127 02 U25 10484 885 4793 11z 00
EtnaWaterloo Road 2710, 1761 153 19.14 T™ 0.0 1761 153 19.14 7% 0.0
Five Forks-Aarons Creek Road Notth (North) 113841 3013 013 3% 0.0 013 013 3% 00
Five Forks-Aarons Creek Road North (South) 2995 2087 208 7% 0.0 0003 1669 1669 6% 00
Bve Fole Azors Cock Pocd Soth Bins D) Agc &0 481 £021 sc 22 20 12 2170 €097 220 o477 p =i o9
Gallia Road 102635 021 2021 @ 00 w021 2021 @ 00
Gum Stump (North). Einer Waterloo Road 29801 1592 017 1609 0.0 52 017 16.09 00
Gum Stump Foad North (East) 10768 20.70 20.70 19% 11 18.72 18.72 17% 09
Gum Stump Foad South (North) 20828 35.56 0.40 35.96 17z 08 35.56 040 35.96 17z 08
Gum Stump Foad South (Southeast) 37473 037 0.98 135 047 0.0 0.8 032 130 0.3% 0.0
Gum Stump Foad South (Southwest) 27743 246 39.00 4146 15% 05 0.002 3900 209 41.09 15% 05
Kokeen Road North 527120 95.00 11370 20870 47 0.0 5323 7083 4779 171.85 3% 0.0
Nebo Road 56136 2419 024 2443 47 0.0 11.96 024 1039 2260 47 0.0
Otd Forrest Ridge Road 38750 12085 1208 317 26 #76 4551 7027 18% 09
Poke Patch, CH&D South, Periel. Dy Rge 502281 12970 1082 14062 3% 0.0 4847 4097 3711 12655 3% 00
Pumpkirtown Road 7737 3108 985 4093 0.0 4131 177 4308 00
Skyine Road (North) 64281 1151 1151 @ 00 966 02 988 @ 00
Skykne Road (South) 738 5197 5157 11 335 271 978 4600 4 038
Skyine Foad. Nebo Foad 170040 7602 1710 %12 5% 00 245 W% 2150 8487 5% 00
Slab Fork Road South (East) 1377 287 15 439 3% 0.0 287 287 2% 00
Slab Fork Road South (West) 9026 521 2576 3097 31 521 13% 1918 14
Tick Ridge Road Sauh 104956 852 278 4170 @ 00 4989 4989 @ 00
Tick Ridge Road West (North) 7774 18.07 18.07 0.0 342 1.72 15.14 0.0
Tick Ridge Road West (South) 49271 2601 %01 5% 0.0 891 ust a4 5% 00

‘Waterloo M Vermon, Sab Fork Road 24230

Forest Service

Wayne National Forest

As we talked about earlier three of the localized catchments were already over the
25% threshold. We looked at it. But using that as a current condition that is what's
happening. Our proposed action does not add very much to the percent of the
localized catchments being no longer harvested. They are short-term. If you look at
it from the way the current conditions, we are not going to in this case be adding
much more to it. Based on this analysis more or less we can say increase in water
yield is unlikely .
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Water Yield Summary - Effects on Concerns Identified in Scoping
Propased Action Alemative:
Total %of Estimated 1st Year Two- Total %of Estimated 1st Year

Catdment Cleaat Sheherwood Proposed Caichment Increasein Amual Clearaut Shehermood Aged Harvested Catchment Incressein.
LocdizedCatdhmert Names Acreage  Acres Acres Acres Harvested WaterYieki(Inchesy Acres Acres Acres Acres Harvesied WaterYied (Inches)
BuffdoCreek Forest Ridge- Waterloo. Humicane HI 241785 11251 18760  300.11 127 0.2 4787 23931 287.18 127 0.1
Cannons Creel-Slab Fork Road 195591 18324 18324 9% 0.0 47.01 8445 131.46 T 0.0
Coffee Tea Foad 77188 55.82 55.82 7% 0.0 55.82 55.82 7% 0.0
Dry Ridge Road (East) 48361 61.09 61.09 0.2 296 2105 2704 51.06 0.0
Edwards Road 175806 162.11 4545 207.56 01 3100 5887 9276 18263 0.0
Edwards Road. CH&D Road North & Sauth 304422 2273 7366 15638 0.0 3209 9983 1523 147.15 00
Blkins Creek Road 131863 11323 4998 16321 0.2 3425 10484 885 14793 0.0
EtnaWaterloo Road 2710, 1761 153 19.14 = 0.0 1761 153 19.14 T 0.0
Five Forks-Aarons Creek Road North (North) 113841 3013 30.13 3% 0.0 30.13 30.13 3% 0.0
Five Forks-Aarons Creek Road North (South) 2995 2087 20.87 ﬁ 0.0 0.003 16.69 16.69 f\ 0.0
L = AgcEn AcEl — — . — T IR Tun 7 oo
Gallia Food 102635 3021 w2 W 00 3021 021 00
Gum Stump (North). Bna-Waterloo Road 298.01 15.92 017 16.09 5% 0.0 15.92 0.17 16.09 5% 0.0
Gum Stump Foad North (East) 10768 20.70 20.70 19% 11 18.72 18.72 17% 09
Gum Stump Foad South (North) 20828 35.56 0.40 35.96 17z 08 35.56 0.40 35.96 17% 08
Gum Stump Foad South (Southeast) 37473 037 0.98 135 047 0.0 0.8 032 130 0.3% 0.0
Gum Stump Foad South (Southwest) 27743 246 39.00 41.46 05 0.002 3900 209 4109 05
Kokeen Road North 527120 95.00 11370 20870 0.0 5323 7083 4779 171.85 @ 0.0
Nebo Road 561.36 2419 024 2443 0.0 11.96 024 1039 2260 0.0
Old Forrest Ridge Road 38790 12086 120.86 31z 26 2476 4551 7027 18% 09
Poke Patch, CH&D South. Peniel. Dry Ridoe 502281 12970 10.92 140.62 3% 0.0 4847 4097 3711 12655 3% 0.0
Pumpkirtown Road 77370 3108 9.85 40.93 Z 0.0 4131 1.77 43.08 6 0.0
Skyline Road (North) 64291 151 1151 0.0 9.66 022 9.88 0.0
Skyiline Road (South) 2738 5197 5197 11 3350 271 978 46.00 0s8
Skyline Road. Nebo Foad 170040 76.02 17.10 9312 0.0 2845 3492 2150 8487 0.0
Slab Fork Foad South (East) 1378 287 1.53 439 0.0 287 287 0.0
Slab Fork Foad South (West) 90.26 521 2576 30.97 347 31 521 1396 19.18 21% 14
Tick Ridge Road South 104956 892 3278 41.70 47 0.0 4989 49.89 5% 0.0
Tick Ridge Road West (North) 7774 18.07 18.07 3% 0.0 342 1.72 15.14 2% 0.0
Tick Ridge Road West (South) 49271 26.01 26.01 5% 0.0 891 1454 2344 5% 0.0
Wateroo M Vernon, Slab Fork Road 24230 3365 23369

Forest Service
Wayne National Forest

At the very beginning we talked about issues from scoping, there were concerns
about communities near Edwards roads, Schaeffer School road, Elkins Horse Camp
area, and the skyline road block area where they are concerned that increased
flood frequency could be an issue there. So we looked at that closer also. As you
can see based on our proposed actions we are also keeping the proposed activities
in those areas below the 25% threshold. The concerns here overall isn’t as large.
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Water Yield Summary - Effects with Intemnally Identified Concerns
Propased Action temative:
Total *%of Estimated 1st Year Two- Total *%of Estimated 15t Year
Catchmert Cieaut Sheherwood Proposed Catchment Increasein Amnual Clearut Shehermood Aged Harvested Catchment Incressein Amnual
Locdlized Catdmert Names Acreage  Acres Acres Acres Harvested WaterYieki(inches) Acres  Acmes  Acres Harvested WaterYield (Inches)
BuffdoCreek. Forest Ridge Waterloo. Humicane HI 241785 11251 18760  300.11 127 02 4787 23931 287.18 127 0.1
Cannons Creek-Siab Fork Road 195591 18324 18324 9% 0.0 4701 8445 13146 7% 0.0
Coffee Tea Foad 77188 55.82 55.82 7% 0.0 55.82 55.82 7% 0.0
Dry Ridge Road (East) 48361 6109 61.09 13% 02 296 2105 2704 5106 nz 0.0
Edwards Road 175806 16211 4545 20756 12% 0.1 3100 5887 9276 18263 10% 0.0
Edwards Road. CH&D Road North & South 304422 8273 7366 156.38 5% 0.0 3209 9983 1523 147.15 5% 0.0
Blkins Creek Road 131863 11323 4998 16321 127 02 3425 10484 885 14793 nz 0.0
EinaWaledloo Road 2718 1761 153 1904 7% 0.0 1761 153 1914 7 0.0
Five Forks-Aarons Creek Road North (North) 113841 3013 30.13 3% 0.0 30.13 30.13 3% 0.0
Five Forks-Aarons Creek Road North (South) 2995 2087 2087 T% 0.0 0003 1669 16.69 6% 0.0
FveFode Azors Crock Food Scash Blirs MD) 48680 4651 5021 9622 20% 12 2170 €087 220 477 172 09
Gallia Foad 102635 3021 3021 3% 0.0 3021 3021 3% 0.0
Gum Stump (North). Bna-Waterloo Road 29801 15.92 017 16.09 5% 0.0 15.92 017 16.09 5% 0.0
Gum Stump Foad North (Eat) 10768 2070 2070 19% 11 18.72 1872 7% 0.9
Gum Stump Foad South (North) 20828 3556 040 359% 7% 08 3556 040 359% 17% 0.8
Gum Stump Foad South (Southeast) 37473 037 098 135  04% 0.0 088 032 130 03z 0.0
Gum Stump Road South (Southwest) 27743 245 3300 4146  15% 05 0002 3900 209 4109 15% 05
Kokeen Road North 527120 9500 11370 20870 4% 0.0 5323 7083 4779 17185 3% 0.0
Nebo Road 56136  24.19 024 2443 0.0 1196 024 1039 2260 0.0
Old Forrest Ridge Road 38790 12086 120.86 @ 26 2476 4551 7027 @ 09
Poke Patch. CH&D South. Peniel. Dry Ridge 502281 12370 10.92 140.62 0.0 4847 4097 3711 12655 0.0
Pumpkintown Road 7370 3108 9.85 4093 5% 0.0 4131 177 4308 6% 0.0
Skyline Road (North) 64291 1151 1151 2% 0.0 9.66 02 9.88 2% 0.0
Skyline Foad (South) 27383 5197 5197 19% 11 3350 271 978 4600 7% 08
Skyline Road. Nebo Foad 170040 76.02 17.10 93.12 5% 0.0 2845 3492 2150 8487 5% 0.0
Slab Fork Foad South (East) 13778 287 1.53 433 0.0 287 287 0.0
Slab Fork Foad South (West) 90.26 521 2576 3097 @ 31 521 1396 19.18 @ 14
Tick Ridge Road South 278 X
Tick Ridge Road West (North) .
Tick Ridge Road West (South)
Waterloo- M Vernon, Siab Fork Road

Forest Service

Wayne National Forest

Since we are looking at all of this to begin with we started looking at them all
individually and noticed that in the proposed action in two of these localized
catchments, were exceeding the 25% threshold. And so in Alternative 2 we
decided to try to address for that. With the proposed alternative 2. That would
help reduce that down to below the 25% threshold.
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Slab Fork Road South (West) | -

Forest Service
Wayne National Forest

To give you an idea where the Old Forrest Ridge Road and slab Fork Road South
(West) segment is located , this gives you an idea.
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Wayne National Forest

So these are the two localized catchments where as proposed has exceeded the
percent threshold for water yield considerations.
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Wayne National Forest

In Alternative 2 we reduced it pretty significantly in size to bring it down below the
25% threshold.
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Cumulative Effects - Water Yield

» Within localized catchment analysis
boundary.

» Currentconditions already seere
these communities.

* Housing developments, farmlands, roads, trails and timber
harvests on private lands already contribute to current
water yield levels.

+ Combine proposed activities with foreseeable future
activitiesto yield cumulative effects.

nv of
of

Forest Service
Wayne National Forest

For cumulative effects, within the localized catchment analysis boundaries, some
things to note is that the current conditions already see regular flooding in many of
these areas . Housing developments, farmlands, roads, trails, timber harvests on
private lands, they all already contribute to the current water yield levels. For
cumulative effects, we will take that as the baseline and combine it with our
proposed activities with the foreseeable future activities and that will yield
cumulative effects.
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Cumulative Effects (Water Yield) - Proposed Action

Catchmert Buckeye Xpress SunnyOasPA  Cumulative % Catchment Aea  Estimated It Year ncrease in
LocdizedCatdhmert Names Acreage Pipeline(Aqes)  (Acres)  Hifed (Ades) Affeded Annudl Water Yield (inches)
Buffalo Creck, Forest Fidge Waterloo. Huricane HI 241785 39.37 300.11 33948 14% 04
Cannons Creek-Siab Fork Road 195591 183.24 18324 9% 0.0
Coffee Tea Road 77188 55.82 55.82 7% 0.0
Dry Ridge Road (East) 48361 61.09 61.09 13% 02
Edwards Road 175806 2784 20756 235.40 137
Edwards Road. CH&D Road North & South 304422 17.85 156.38 1742 6%
Blkins Croek Road 131863 2635 16321 18956 14%
EtnaWatedloo Road 2718 19.14 19.14 7%
Five Forks-Aarons Creek Road North (North) 113841 2360 30.13 5373 5%
Five Fods-Amors Crock Road Nath: Sy 29955 104 2087 219 7=
Five Foks-Aarons Creek Road South (Bkins HO) 48650 001 96.82 96.83 20%

Gallia Foad 1026.35 3021 3021 3%

Gum Stump (North), Biner-Weterloo Foad 298.01 16.09 16.09 5%
Gum Stump Foad North (East) { 2070
Gum Stump Road South (North)

Gum Stump Foad South (Southeast)

Gum Stump Foad South (Southwest)

Kokeen Road North

Nebo Road

Old Forrest Ridge Road

Poke Paich. CH&D South, Periel. Dy Rdge:

Pumpkintown Road

Skykine Road (North)
Skykne Foad (South)
Skyline Foad. Nebo Road
Slab Fork Foad South (Eat)
Slab Fork Road South (West)
Tick Ridge Road Sauth

Tick Ridge Road West (North)

Tick Ridge Road West (South)
Waerloo-M Vermon, Siab Fork Road

©00OWOO~00ONOO00 L0000 000
AOOCO~OO~O0OOMOONON~DODONODOODUOW

Forest Service
Wayne National Forest

Looking at that on a proposed action the only foreseeable we know at this point is
within this area is the Buckeye express pipeline that’s proposed. As you can see
where we have -- we were worried about localized catchments of Old Forrest
Ridge and Slab Fork Road South (West) , the proposed Buckeye express pipeline
does not cross through those two localized catchments. So it doesn't really
contribute to overall cumulative effects.
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Cumulative Effects (Water Yield) - Alternative 2

Blkins Greek Road 131863 26.35 147.93 17429 13%
Etna-Waterloo Road 271.03 19.14 19.14 3
Five Fors-Aarons Creek Road North (North) 113841 2360 30.13 53.73 5%
Five Fors-Aaons Crook Road Mol (Souly 25555 104 16.65 7B 8%

Five Forks-Aarons Creek Road South (Blkins HC) 48650 0.01 8477 8478 17%
Gallia Road 102635 3021 30.21 3%
298.01 16.09 16.09 5%
10768 18.72 18.72 17%
20828 581 35.96 a.77 20%

1.30
41.09
171.85
22.60

Poke Paich, CH&D South, Periel. Dy Rdge:
Pumpkintown Road
Skykine Foad (North)
Skykne Foad (South)

South
Tick Ridge Road West (North)
Tick Ridge Road West (South)
Waterloo-M Vemon, Sab Fork Road

Forest Service

Wayne National Forest

And the same for Alternative 2 also.

Water Yield (inches)

Catchment Buckeye Xpress SunnyOdks A 2 Cumuldive % Catchmernt Aea  Estimated Ist Year haeasein
LocdlizedCatchmert Names Acreage Pipeine(Aqes)  (Acres)  Hifed (Ades) Affeded Annusd
BuffdoCreek, Forest Rdge Waterloo, Huricane HI 241785 3937 28718 32655 14%
Cannons Greek-Siab Fork Road 195591 13146 13146 7%
Coffee Tea Foad 77188 55.82 55.8 7%
Dry Rdge Road (East) 48361 51.06 51.06 1%
Edwards Road 175806 2784 18263 21047 127
Edwards Road, CHSD Road North & Sauth 304422 17.85 147.15 165.00 5%

cooocoooe
swolsssh

0.0
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Erosion & Sedimentation

* Locations of concern

« Within the analysis boundary, proposed activities on soils with
EHR ratings of severe or very severe located 100/75/50 feet from
perennial/intermittent/ephemeral waterbodies.

» Standard timber harvest BMPs are specifically designed to
address erosion and sedimentation, so ensuring proper
implementation of these BMPs would be where we focus our
efforts.

* BMP monitoring indicates prescribed fires have low risk of
contributing to erosion & sedimentation on Wayne National
Forest.

Forest Service
Wayne National Forest

Next we will look at erosion and sedimentation. The locations of concern obviously
where the proposed activities on soils with erosion hazard ratings of severe or very
severe located 100, 75, or 50 feet from perennial, intermittent, ephemeral water
bodies. Standard timber harvest practices are specifically designed to address
erosion and sedimentation issues. That is why we will need to make sure we do
things properly and make sure we implement the best management practices and
focus efforts there. Monitoring of these best management practices in the past
have showed us in cases where we are only doing prescribed fires, they have very
low risk of contributing to erosion and sedimentation on the -- Wayne national
Forest. That is for prescribed fires there’s very low risk.
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Erosion & Sedimentation Summary
Proposed Adion Altemdtive 2
Catchmert
Locdized Catdhment Names Acreage AcresCortiibuting % of Catdment  AcresCortiibuting % of Catdment
BuffaoCreek. Forest Ridge Waterloo. Hurricane HI 241785 54.46 2% 5447 2
Cannons Creek Slab Fork Road 195591 1947 1 17.77 1
Coffee Tea Foad 77188 1343 2 1344 2
Dry Ridge Road (East) 48361 10.08 2 10.06 2
Edwards Road 175806 36.05 2 35.10 2
Edwards Road. CH&D Road North & Sauth 304422 26.89 1 26.89 1
Blkins Creek Road 131863 25.80 2 2581 2
Etna-Waterloo Road 27103 389 1 389 1
Five Forks-Aarons Creek Road North (North) 113841 268 0 268 0
Five Forks-Aarons Creek Road North (South) 29956 0.00 0 0.00 0
Five Forks-Aarons Creek Hoad South (Elens HU) 48650 13.32 3 13.09 3
Gallia Road 102635 029 0 029 0
Gum Stump (North). Bina-Waterloo Road 298.01 322 1 kWi 1
Gum Stump Road North (East) 10768 414 4 374 3
Gum Stump Foad South (North) 20828 332 2 332 2
Gum Stump Foad South (Southeast) 37473 0.00 0 0.00 0
Gum Stump Foad South (Southwest) 27743 643 2 643 2
Kokeen Road North 527120 28.13 1 2246 0
Nebo Road 561.36 290 1 290 1
Old Forrest Ridge Road 38790 20.38 5 1349 3
Poke Patch. CH&D South. Periel. Dry Ridge 502281 2408 0 2412 0
Pumgpkintown Road 7730 580 1 5.80 1
Skyline Foad (North) 64291 1.08 0 1.08 0
Skyline Foad (South) 27383 8.76 3 820 3
Skyline Foad. Nebo Road 170040 1256 1 1255 1
Slab Fork Foad South (East) 1378 034 0 0.10 0
Slab Fork Foad South (West) 90.26 574 6 296 3
Tick Ridge Road South 104956 7.85 1 7.85 1
Tick Ridge Road West (North) & 151 0 0
Tick Ridge Road West (South) 5 454 1 1
Waterloo-M Vermon, Sab Fork Road 41.13 2 2

Forest Service
Wayne National Forest

Let's take a quick look at the possibilities of erosion and sedimentation
contribution from our proposed action and alternative 2. You can see the
percentages are actually very low. These are where the land that are close to the
streams and other of waterbodies that could potentially contribute to erosion and
sedimentation, they are very much in the minority.
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Cumulative Effects - Erosion &
Sedimentation

« Within the analysis boundary, and with direct
connection to waterbodies

» Housing developments and farmlands located in
floodplains, timber harvests on both public and private
lands, as well as roads, trails and other infrastructure are
all already contributing to increased erosion and
sedimentation rates.

+« Combine proposed activities with foreseeable future
activitiesto yield cumulative effects.

Forest Service
Wayne National Forest

For cumulative effects again , we have to note that the housing developments and
farmlands located in floodplains, timber harvests on both public and private lands,
as well as existing roads, trails, and other infrastructure, are already contributing
to increased erosion and sedimentation rates within these localized catchments.
For Cumulative effects, we’re just combining proposed activities with foreseeable
future activities to look at that.
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Cumulative Effects (Erosion & Sedimentation) -

Proposed Action
Buckeye Xpress
Catcmert  PipeineAces  Proposed AdionAges  Cumuldive Hfeds

Locdized Catchmernt Names Acreage Contributing Contributing Acreage Tota Percertage
BuffadoCreek. Forest Ridge-Waterloo, Huricane HIl 241785 1547 5446 69.93
Cannons Creek-Slab Fork Road 195591 1947 1947
77188 1343 1343
48361 10.08 10.08
ads 175806 13.05 36.05 49.10
Edwards Road. CH&D Road North & South 304422 11.86 26.89 38.75
Bkins Creek Road 131863 983 25.80 3563
Etna-Waterloo Road 27103 3389 389
Five Forks-Aarons Creek Road North (North) 113841 11.03 268 1371
Five Forks-Aarons Creek Road North (South) 2995 0.00 0.00 0.00
Five Forks-Aarons Creek Road South (Elkins HC) 486 50 0.00 13.32 13.32
102635 029 029
29801 32 32
10768 414 414
20828 033 332 365

0.00
6.56
28.13
290

Poke Patch, CH&D South, Peniel. Dry Ridge
Pumpkintown Road
Skyline Foad (North)
Skyline Road (South)
Skyiine Foad. Nebo Foad

Slab Fork Road South (East)

Slab Fork Foad South (West)

Tick Ridge Road Sauth

Tick Ridge Road West (North)

Tick Ridge Road West (South)
Waterloo-M Vemon, Sab Fork Road
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Forest Service

Wayne National Forest

Again, the only foreseeable future activities that we know of at this point is the
Buckeye express pipeline. Adding that to a proposed action it is still very minimal if
you look on the right.
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Cumulative Effects (Erosion & Sedimentation) -
Alternative 2

Buckeye Xpress
Catchmert  Pipeline Acres Altemdlive 2 Aoes. Cumuldive Hfeds
Locdized Catchmernt Names Acreage Contributing Contiibuting Acreage Tota Percertage

BuffdoCreek. Forest Ridge-Waterloo. Huricane HIl 15.47 7 69.94
Cannons Creek-Sab Fork Road 7 17.77
Coffee Tea Foad A 1344
Dry Rdge Road (East) Y 10.06
Edwards Road

Edwards Road. CH&D Road North & South

Bkins Creek Road

Etna-Waterloo Road

Five Forks-Aarons Creek Road North (North)

Five Foris-Aarons Creek oad iNormh (Souh)

Five Forks-Aarons Creek Road South (Elkins HC)

Gallia Foad

Gum Stump (Narth). Bina-Weterloo Road

Gum Stump Road North (East)

Gum Stump Road South (North)

Gum Stump Foad South (Southeast)

Gum Stump Road South (Southwest)

Kokeen Road North

Nebo Road

Old Forrest Ridge Road

Poke Patch, CH&D South. Periel . Dry Ridge

Pumpkirtown Road

Skyline Road (North)

Skyline Foad (South)

Skyline Foad. Nebo Road

Slab Fork Foad South (Eat)

Slab Fork Road South (West)

Tick Ridge Road Souh

Tick Ridge Road West (North)

Tick Ridge Road West (South)
Watrioo-M Vermon, Siab Fork Road

Forest Service
Wayne National Forest

The same with alternative 2. The erosion and sedimentation isn't much of a big
issue with proper implementation of best management practices would further
reduce the concerns in this particular area.
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Summary

* Water Yield:

* Proposed Action saw two localized catchments surpassing
the 25% threshold for percent catchment being proposed
far haruact

* Alternative 2 dials that back to 18% and 21%.

« Erosion & Sedimentation:

» Current conditions indicate no concerns to water quality.
The potential increases from both proposed alternatives
are minimal and temporary. Itisn’t likely to worsen current
conditions.

Forest Service
Wayne National Forest

A quick summary of what | went through earlier. In terms of water yield, the
proposed action we saw two localized catchments surpassing the 25% threshold
of the catchment being proposed for harvest. To account for that in alternative 2
we dialed that back to 18% and 21%, so this is below the 25% threshold. For the
erosion and sedimentation, the current conditions don’t even indicate much of a
concern to water quality from this particular source . The potential increases from
both the proposed actions and alternative 2 are very little and also very temporary.
Itis not likely to worsen the current conditions.
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In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights regulations and
policies, the USDA, its Agencies, offices, and employees, and institutions participating in or administering USDA
programs are prohibited from discriminating based on race, color, national origin, religion, sex, gender identity (including
gender expression), sexual orientation, disability, age, marital status, family/parental status, income derived from a
public assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any program or activity
conducted or funded by USDA (not all bases apply to all programs). Remedies and complaint filing deadlines vary by
program or incident.

Persons with disabilities wha require alternative means of communication for program information (e g, Braille, large
print, audiotape, American Sign Language, etc.) should contact the responsible Agency or USDA's TARGET Center at
(202) 720-2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800) 877-8339. Additionally,

program information may be made available in languages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form, AD-3027,
found online at http://www.ascr.usda.gov/complaint filing cust.ntml and at any USDA office or write a letter addressed
to USDA and provide in the letter all of the information requested in the form. To request a copy of the complaint form,
call (866) 632-9992. Submit your completed form or letter to USDAby: (1) mail: U.S. Department of Agriculture, Office
of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410; (2) fax:
(202) 690-7442; or (3) email: program.intake@usda.gov.

With that, | have completed my analysis. Have a good day.
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