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I. EXECUTIVE SUMMARY

The Thompsons Fork stream restoration project is located near the City of Marion, in Nebo
Township, McDowell County, North Carolina. Pre-restoration land use was primarily
agricultural, resulting in impaired, channelized, eroding, incised and entrenched stream channels.
The project reaches include the restoration of 2,727 linear feet of the Thompsons Fork mainstem
and 1,948 linear feet of an unnamed tributary (UT); also included is 390 linear feet of
enhancement and 356 lincar feet of preservation along the UT. Restoration of the project
streams, completed during May 2008, provided the desired habitat and stability features required
to improve and enhance the ecologic health of the streams for the long-term. The following
report documents the Year 4 Annual Monitoring for this project.

Vegetative monitoring was completed in September 2012 following the Carolina Vegetation
Survey methodology. Stem counts completed at eight vegetation plots show an average density
of 982 stems/acre. This is a marked increase over the Year 3 total of 937 stems/acre and the
Year 2 total of 704 stems/acre for the site. Additionally, this density far exceeds the success
criteria of 288 stems/acre after four years of monitoring. All individual plots had stem densities
meeting the minimum requirement. Additionally, a large number of recruit stems were found in
each plot. A vegetative problem area of high concern was noted in the project area along the
riparian corridor of the UT, This problem area includes a growing population of a rapidly
spreading vine in the pea family; most likely hog peanut vine (dmphicarpaea bracteata). The
problematic vine has been proactively managed by herbicide treatment since 2009, As of 2011,
however, the vine had continued to spread and increase in density. An intensive herbicidal
spraying effort was conducted in the fall of 2011, and spring and summer of 2012 in order to
knock down the spread. During the Year 4 vegetation monitoring event, the additicnal treatment
was observed to be effective. The spread of the invasive vine has slowed and it’s density has
decreased significantly from Year 3.

Year 4 monitoring of the streams identified some minor problem arcas along the project reaches.
Narrow bars of wetland vegetation forming along the stream banks of the mainstem were noted
under the aggradation feature category for future monitoring. In Year 2, aggradation was noted
to be occurring in a few pools associated with log sills along the unnamed tributary to
Thompsons Fork. The degree of aggradation on the tributary warranted maintenance at the time.
Excessive sediment accumulation and resultant wetland vegetation was successfully removed in
the spring of 2011 for the entire tributary reach.

The visual stream stability assessment for Year 4 revealed that the majority of in-stream
structures are functioning as designed and built on the Thompsons Fork mainstem and unnamed
tributary. Bedform features are evolving along the restored reaches compared to as-built
conditions, as shown on the long-term longitudinal profiles. Dimensional measurements of the
monumented cross-sections remain stable when compared to Year 1, Year 2, Year 3 and as-built
conditions. The comparison of the Year 4 and Year 3 long-term stream monitoring profile and
cross-section data shows stability with no significant change from as-built conditions. For
Thompsons Fork Mainstem, constructed riffles and structures are stable, with the median particle
distribution in the very coarse gravel range. Agpgradation on the point bars and bankfull bench is
evident in a few cross sections creating a smaller bankfull width and area. For UT, the channel
dimensions for each of the cross-sections seems to be consistent with prior years. As noted later
in this report, previously observed aggradation within portions of the UT channel have been
alleviated via stream maintenance activities which occurred in late May, 2011. As a result, the
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reach-wide particle distribution (including pebble counts from both pool and riffle features) has
improved within the past two years and has shifted from the medium sand category to the very
coarse sand category. The riffle substrate has shifted from a gravel to cobble substrate. The
channel is again classified as a C3b, as it was in the as-built. Tt will likely trend toward a C4b
classification in which the dominant reach substrate is gravel.

Based on the crest gage network installed on the project reaches, onc bankfull event was
recorded along cach reach during both the Year | and Year 2 monitoring periods. Due to cork
being washed away within the two crest gages at the site, bankfull events were not captured in
2011 (Year 3) . Again in 2012 (Year 4), bankfull events were not observed for either crest gage.
This is presumably due in large part to the exceptionally dry summer months of 2012, This
brings the total number of bankfull events for the mainstem and UT to two, in consecutive years.

The tables provided below summarize the geomorphological changes along the restoration
reaches for each siream.

Thompsons Fork Mainstem

Parameter Pre- As-built Year 1 Year 2 Year 3 Year 4
Restoration
Length 2,530 ft 2,127 fit 2,727 1t | 2,727 1t | 2,727 ft | 2,727 1t
Bankfull Width 20.9 ft 37.7 1t 36.3 1t 34.1 ft 31.9 ft 29.8 ft
Bankfull Max Depth | 5.1 ft 251t 2.4 ft 2.6 ft 2.6 ft 251t
Width/Depth Ratio 7.7 271 28.7 26.2 25.5 24.4
Entrenchment Ratio | 1.5 K] 3 3.0 3.5 37
Bank Height Ratio 2.4 1 1 1 1 1
Sinuosity 1.12 1.19 1.19 1.19 1.19 1.19

Unnamed Tributary to Thompsons Fork (UT)

Parameter Pre- As-built Year 1 Year2 | Year3 | Yeard
Restoration
Length 1,598 ft 1,948 ft 1,948 ft | 1,948 ft | 1,948 ft | 1,948 ft
Bankfull Width 13.1 ft 14.0 ft 15.4 ft 11.6 ft 14.7 ft 158 ft
Bankfull Max Depth | 1.1 ft 1.7 ft 1.6 ft 1.8 ft 2.1 ft 2.1 1t
Width/Depth Ratio 16 17.4 18.1 12.8 16.2 19.9
Entrenchment Ratio | 3.4 6 5.6 7.4 6.4 5.8
Bank Height Ratio 1.6 1 1 1 1 1
Sinuosity 1.09 1.36 1.36 1.36 1.36 1.36
Evans, Mechwart, Hambleton & Tilton, Inc. December 2012
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IT. PROJECT BACKGROUND
A. Location and Setting

The project is located near the intersection of Watson Road and South Creek Road on the north
side of Interstate 40, approximately 7 miles east of the City of Marion, in Nebo Township,
McDowell County, North Carolina as shown on Figure 1. The stream channels included in this
project are the Thompsons Fork mainstem and one unnamed tributary stream designated UT.

The directions to the project site are as follows:

Exit I-40 at Exit 94 and travel north on Dysartsville Road for 0.6 mile. Turn left and
travel west onto US-70 for 3.2 miles, then turn left onto Watson Road. Travel 1.1 miles
south on Watson Road to the intersection of South Creek Road. Zeb Lowdermilk’s
residence (1394 South Creek Road, Nebo, NC 28761) is located on the right (scuth) side
of South Creek Road at the intersection of Watson Road. The project spans four tracts of
land: (Tract 1) owned by Zeb B. Lowdermilk and wife Francis M. Lowdermilk
(deceased); (Tract 2} owned by Francis McNeely Lowdermilk (Life Estate), Susan
Delene Lowdermilk, Don Lance Lowdermilk, and Dane Scott Lowdermilk; and (Tracts 3
and 4) owned by Zeb B. Lowdermilk and daughter Susan Lowdermilk Walker Icard.

B. Project Structure, Mitigation Type, Approach and Objectives

Prerestoration land use surrounding the project streams was predominantly agricultural,
including pasture/hayland with wooded and cleared hillsides. Pre-restoration land use
surrounding the Thompsons Fork restoration reach was active cattle pasture land. The pre-
existing riparian corridor was absent to extremely narrow (5 to 10 feet wide) along the
Thompsons Fork mainstem, widening for only a short distance near the downstream limits of the
mainstem project reach. Streambanks were denuded and extremely unstable, with vertical to
undercut banks up to 15 feet in height from the former farm stream crossing to the bottom of the
mainstem reach.

A hayland meadow was present along the UT right bank. Along the UT left bank the riparian
corridor consists of mature hardwood forested hill slope. Along the 356 linear feet of UT
preservation reach, beginning at the granite outcrop spring from which the perennial UT
emerges, the stream exists in a mature mixed hardwood and evergreen forest with diversified
herbaceous, shrub, mid-story and canopy species present. Typical species observed along the
streams and adjacent forested areas include Alnus rugosa (tag alder), Platanus occidentalis
(Bastern sycamore), Abies species (fir), Pinus faeda (loblolly pine), Pinus elliottii (slash pine),
Ostrya virginiana (Eastern hophornbeam), Diospyros virginiana (persimmon), Kalmia latifolia
(mountain laurel), Coraus amomum (silky dogwood), Ilex epaca (American holly), and the
invasive species Ligustrum sinense (Chinese privet) and ZLonicera japomica (Japanese
honeysuckle).

Prior to restoration, a combination of historical and recent anthropogenic factors and practices
impacted the channel along the impaired mainstem reach, resulting in its unstable Rosgen G4
stream type. The deeply incised and entrenched condition of the channel prior to restoration was
attributed to management of the riparian corridor for hay production, cattle intrusion resulting in
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streambank hoof shear and vegetative denuding from grazing and browsing, combined with the
erosive nature of the discharge of “sediment hungry” water from the 30-inch reinforced concrete
pipe outfall from Muddy Creek Flood Control Dam Number 8, Additionally, a shift in stream
base level occurred during the construction of Interstate 40 (I-40), when the invert of the culvert
carrying Thompsons Fork under I-40 was set 12 to 15 feet below the pre-disturbance invert of the
strecambed, triggering channel incision, head cutting, floodplain abandonment, and lowering of
the water table. The Thompsons Fork mainstem unstable bank height ratio, entrenchment ratio,
channel slope (0.0039 fi/ft) greater than valley slope (0.0031 fi/ft) and poorly defined bedform
features showed the instability of the deeply incised, unstable, degrading stream channel
disconnected from its floodplain. Mid-channel, lateral, and transverse sand and gravel bars were
present at locations throughout the mainstem reach, demonstrating the stream lacked stable
pattern, profile, dimension, capacity and competency to entrain the high sediment load. The
locations of these depositional features in the near-bank region deflected flows from the center of
the channel toward the incised vertical to undercut, steep, denuded streambanks, resulting in
accelerated erosion rates. Utilizing the near-bank stress method algorithm, it was estimated
2,076 cubic yards per year {or 2,700 tons per year) of sediment was being eroded from the
streambanks along the mainstemn.

The UT channel was a classic Rosgen Type I valley confined, A1-A2 stream type transitioning to
a Type II colluvial valley, B3 stream type at the point where the stream emerges from its mixed
deciduous hardwood and evergreen forested corridor into an open meadow at the top of the
impaired reach. The forested reach segment has some bedrock control, in-stream boulders with
negligible instream woody debris accumulation. The indigenous, well established, healthy
riparian vegetative communities in the channel and in the overbank regions provide extremely
stable channel conditions for the forested reach, and are preserved within the conservation
easement recorded for the project. Agricultural land use adjacent to the stream corridor together
with aggressive vegetative management resulted in steep to undercut streambanks, accelerated
streambank erosion and channel incision along the Enhancement Level II and Priority Level I
Restoration reaches. The unstable streambanks were contributing large volumes of suspended
sediment and bedload material to the larger Thompsons Fork mainstem. It was estimated 291
cubic yards per year (or 378 tons per year) of sediment was being eroded from streambanks along
the UT under existing conditions.

The mitigation goals and objectives for the project streams are related to restoring stable physical
and biological function of the project streams beyond pre-restoration (impaired) conditions. Pre-
restoration conditions consisted of impaired, channelized, eroding, incised and entrenched stream
channels. The specific mitigation goals for the project are listed below.

¢ Provide stable stream channels with features inherent of ecologically diverse
environments, including appropriate stream-bed features, such as pools and riffles, and a
riparian corridor with diverse and native vegetation, Utilize reference reach information
as the foundation of the restoration design.

s Provide stream channels with the appropriate geometry and slope to convey bankfull
flows while entraining bedload and suspended sediment readily available to the
strcams,

¢ Provide a connection between the bankfull channel and the floodprone area, and stable
channel geometry and protective cover to prevent erosion.
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¢ Provide a minimizaticn of future Jand use impacts to the streams and a perpetual stream
corridor protection via livestock exclusion fencing and restrictive conservation easement
conveyances to the State of North Carolina.

Restoration of the streams has met the objective of the project along both the mainstem of
Thompsons Fork and the UT, providing the desired habitat and stability features required to
improve and enhance the ecologic health of the streams for the long-term. Specifically, the
completed restoration project has accomplished the items listed below.

Thompsons Fork Mainstem:

¢ Reversed the effects of channelization through a combination of Priority I and
Priority I restoration techniques. The restoration has changed the average
width/depth ratio from 7.7 to 2 in Year 4.

¢ Restored a natural and stable sinuosity to the stream channel, increasing the
sinuosity of the channel from 1.1 to 1.2, and providing a more stable relationship
between the valley and bankfull slopes (the bankfull slope was higher than the
valley slope in the pre-restoration condition and is now less than the valley slope
with the completed restoration).

e Stabilized eroding streambanks by providing an appropriately sized channel with
stable channel bank slopes with a combination of embedded stone, natural fabrics
and hearty vegetation as protective cover. The average Bank Height Ratio has been
changed from 2.36 to 1.0,

¢ Provided a re-connection between the restored stream channel and the adjacent
floodprone area by both raising the stream bed and excavating the adjacent
floodplain. The completed restoration changed the average entrenchment ratio from
1.53t0 3.7 in Year 4,

¢ Created in stream aquatic habitat features such as deep pools supported by riffles,
including rock cross vanes with deep pools to transition the channel thalweg from
the restored reach to the downstream existing channel.

e Re-vegetated the riparian corridor with indigenous trees and shrubs and
preservation of existing riparian corridors where possible.

Unnamed Tributary (UT):

s Reversed the effects of channelization through a combination of Priority I and
Priority IT restoration techniques, as well as Enhancement Level I activities and
Preservation of a short reach at the upstream end of the project. The average
width/depth ratio of the restored stream channel is 19.9 in Year 4. In the restoration
reach, stable pattern, profile and dimension were all restored to the stream channel.
In the enhancement reach, a stable profile was provided and dimension of the
stream channel was modified accordingly. The preservation reach is in a stable and
heavily wooded corridor that is protected by the conservation easement for the
project.

o Restored a natural and stable sinuosity to the stream channel, increasing the
sinuosity of the channel from 1.1 to more than 1.3, and providing a more stable
relationship between the valley and bankfull slopes (the bankfull and valley slopes
were nearly identical in the pre-restoration condition and is substantially less than
the valley slope with the completed restoration).
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o Stabilized eroding streambanks by providing an appropriately sized channel with
stable channel bank slopes. The average Bank Height Ratio has been changed from
1.63 to 1.0.

e Provided a re-connection between the restored stream channel and the adjacent
floodprone area by both raising the stream bed and excavating the adjacent
floodplain. The completed restoration changed the average entrenchment ratio from
3.4t05.8,

e Created instream aquatic habitat features such as pools supported a combination of
riffles and step-log structures.

e Re-vegetated the riparian corridor with indigenous trees and shrubs and
preservation of existing riparian corridors where possible.

Information on the project structure and objectives is included in Tables I and II.

Table L. Project Structure Table
Thompsons Fork Stream Restoration / EEP Project No. D06030-A
Project Segment/Reach ID Linear Footage or Acreage
Thompsons Fork Mainstem 2,727 ft
Unnamed Tributary (UT) 2,694 ft
TOTAL 5,421 ft

Table IL Project Mitigation Objectives Table
Thompsons Fork Stream Restoration / EEP Project No. D06030-A

Project Linear
Segment/ Mitigation Footage or | Mitigation | Mitigation
Reach ID Type Acreage Ratio Units Comment
Thompsons e . .
Fork Priority Lejve] 2727 i 1.0 2,727 ft Restore dimensicn,
. I Restoration pattern, and profile
Mainstem
UT Preservation 356 f 50 711t PreserveFl WAL
conservation easement
Restore profile and
UT EnhLa“C‘“’l“I‘e“t 390 ft 1.5 260 fi dimension, step-pool
eve bank stabilization
Priority Level Restore dimensicn,
Ut II Restoration 1,948 f Lo 248 i pattern, and profile
TOTAL 5,421 1t 5,006 ft

C. Project History and Background

Project activity and reporting history are provided in Table IIl. The project contact information
is provided in Table IV. The project background history is provided in Table V.
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Table I1T. Project Activity and Reporting History
Thompsons Fork Stream Restoration / EEP Project No. D06030-A

Actual
Scheduled Completion
Activity or Report Completion | Data Collection Complete | or Delivery
Restoration plan Apr 2007 Aug 2006 Jun 2007
Final Design - 90%' - - -
Construction Jan 2008 N/A May 2008
Temporary S&E applied to
entire project arca’ Jan 2008 N/A May 2008
Permanent plantings Mar 2008 N/A Apr 2008
Mitigation plan/As-built May 2008 Jun 2008 Oct 2008
Sep 2009 (vegetation)
Year 1 monitoring 2009 Jul 2009 (geomorphology) Dec 2009
May 2010 (geomorphology)
Year 2 monitoring 2010 Sep 2010 (vegetation) Dec 2010
May 2011 (geomorphology)
Year 3 monitoring 2011 Sep 2011 (vegctation) Dec 2011
May 2012 (geomorphology)
Year 4 monitoring 2012 Sep 2012 (vegetation) Dec 2012
Year 5 monitoring 2013

'Full-delivery project; $0% submittal not provided.
Erosion and sediment control applied incrementally throughout the course of the project.
N/A: Data collection is not an applicable task for these project activities.

Table IV. Project Contact Table

Thompsons Fork Stream Restoration / EEP Project No. D06030-A

Designer

Evans, Mechwart, Hambleton & Tilton, Inc.
5500 New Albany Road, Columbus, OH
43054

Construction Contractor

South Mountain Forestry
6624 Roper Hollow, Morganton, NC 286535

Monitoring Performers

Evans, Mechwart, Hambleton & Tilton, Inc.
5500 New Albany Road, Columbus, OH
43054

Stream Menitoring POC

Jud M. Hines, EMH&T

Vegetation Monitoring POC

Megan F. Wolf, EMH&T

Evans, Mechwart, Hambleton & Tilton, Inc.
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EEP Contract # D06030-A
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Table V., Project Background Table
Thompsons Fork Stream Restoration / EEP Project No. D06030-A

Project County McDowell
Mainstem-7.57 sq mi

Drainage Area UT-0.163 sq mi
Drainage Impervious Cover Estimate 2.36%

Mainstem-3rd
Stream Order UT-1st

Blue Ridge
Mountains/Southern Inner

Physiographic Region Piedmeont
Ecoregion Eastern Blue Ridge Foothills

Mainstem-C4
Rosgen Classification of As-built UT-C3b

Colvard loam,
Evard-Cowee complex,

Dominant Soil Types Iotla sandy loam
Thompsons Fork Mainstem,
Reference Site ID Brindle Creck
USGS HUC for Project and Reference 03050101
NCDWQ Sub-basin for Project and Reference 03050101040010
NCDWQ Classification for Project and Reference C
Any portion of any project segment 303d listed? No
Any portion of any project segment upstream of a
303d listed segment? No
Reason for 303d listing or stressor N/A
% of project easement fenced 50%
D. Monitoring Plan View
The monitoring plan view is included as Figure 2.
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II1. PROJECT CONDITION AND MONITORING RESULTS
A. Vegetation Assessment

1. Soil Data

Soil information was obtained from the NRCS Soil Survey of McDowell County, North Carolina
(USDA NRCS, September, 1995). The soils along the mainstem of Thompsons Fork and its
associated Unnamed Tributary include the Colvard Series consisting of loamy sediments ranging
from 40 to 60 inches or more in thickness over deposits of sandy, loamy gravelly to cobbly
sediments. Rock fragments range from 0 to 15 percent to a depth of 40 inches, and from 0 to 80
percent below 40 inches. Flakes of mica range from a few to common.

Data on the soils series found within and near the project site is summarized in Table VI

Table V1. Preliminary Soil Data
Thompsons Fork Stream Restoration / EEP Project No. D06030-A
Max. Depth % Clay on % Organic
Series (in.) Surface K' | T Matter
Colvard loam (CoA) 60 8-18 0.15 4 1-2
Evard-Cowee complex (EwE) 30 7-25 0.28 | 2-5 1-5
Iotla sandy loam (ToA) 60 12-18 015 | 5 2-5

"Erosion Factor K indicates the susceptibility of a soil to sheet and rill erosion, ranging from 0.05 to 0.69.
®Erosion Factor T is an estimate of the maximum average annual rate of soil erosion by wind or water that
can oceur without affecting crop productivity, measured in tons per acre per yeat,

2. Vegetative Problem Areas

Vegetative Problem Areas are defined as areas cither lacking vegetation or containing
populations of exotic vegetation. Each problem area identified during each year of monitoring is
summarized in Table VI Photographs of the vegetative problem areas are shown in Appendix

A,

Table VII. Vegetative Problem Areas Thompsons Fork Stream Restoration / EEP Project No.
D06030-A

Feature/Issue Station # / Range Probable Cause Photo #

Invasive Population
(likely: Hog Peanut UT: See Vegetation
ving - Amphicarpaea Problem Area Plan | Native Vine: encroachment from adjacent
bracteata) View (Appendix A) | woodland VPA 1

In 2010, vegetation problem areas occurred on both the right and left banks of the unnamed
tributary. In 2009, a species of pea vine had spread into the riparian corridor from the adjacent
wooded hillside, with the most dense concentration located in the area of Vegetation Plot 2. The
species is a member of the pea family, likely dmphicarpaea bracteata (hog peanut), which is
native to North Carolina. In the Year 1 monitoring report it was noted that the vine was
strangling the woedy vegetation in and around monitoring plot 2, where approximately 80% of
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the planted woody stems were suffering from vine strangulation. Without control of the vine,
tree mortality could be high in this area, jeopardizing the minimum stem count criteria. Because
of this, the presence of the vine within the project corridor was considered a problem area of high
priority and management with herbicide treatments were conducted in the fall of 2009, Follow-
up treatments were applied the spring of 2010 and the spring and summer of 2011 in an effort to
control the spread of this vine within the project corridor.

The herbicide treatments appear to be working, as the vine has slowed its spread and density in
Year 4. Woody plantings installed in late 2009 are no longer being impacted by the fast growing
pea vine. Although the vine cover has been much reduced over the past few years, it remains a
vegetation problem area of high concern in 2012. Spraying will continue to be recommended in
order to keep the vine under control within the project corridor. Another round of intensive
herbicide spraying is scheduled for the spring of 2013. The spread of hog peanut vine will be
closely monitored and documented during the fifth and final year of monitoring.

In Year 2, several areas along the unnamed tributary were noted to have low overall herbaceous
cover along the riparian corridor on the right bank. These areas were said to be patchy in
distribution and scattered throughout the corridor, with none of the areas showing banks that are
completely bare. However, due to the threat of invasive species in the same areas along the
tributary, particularly the pea vine mentioned above, the sparse vegetation was noted as an area
of concern. The herbaceous cover has increased in these areas, leaving fewer open patches that
might provide an avenue for colonization and spread of invasive or problematic species.

During 2012 vegetation monitoring, colonization by the problematic hog peanut vine did appear
to be happening to the largest degree along the left bank of the UT. Since 2010 (Year 2), the vine
has continued to spread and is now infiltrating the right bank of the tributary, along the majority
of its length. The vine is not restricted to areas with low density herbaceous cover, however.
Areas observed to have low overall herbaceous cover in Year 2 have seen an increase in native
cover over the past two years. Due to the reason listed above, arcas with lower overall
herbaceous cover were not included as vegetation problem areas in Year 4.

3. Vegetation Problem Area Plan View

The location of each vegetation problem area is shown on the vegetative problem area plan view
included in Appendix A. Each problem area is color coded with yellow for areas of low concern
(areas to be watched) or red for high concern (areas where maintenance is warranted).

4, Stem Counts

A summary of the stem count data for each species arranged by plot is shown in Table VIIL
Table VIIIa provides the survival information for planted species, while Table VIIIb provides the
total stem count for the plots, including all planted and recruit stems. This data was compiled
from the information collected on each plot using the CVS-EEP Protocol for Recording
Vegetation, Version 4.0. Additional data tables generated using the CVS-EEP format are
included in Appendix A. All vegetation plots are labeled as VP on Figure 2.
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Table VIIIa. Stem counts for each species arranged by plot - planfed s fems.
Thomps ons Fork Stream Restoration / EEP Project No, D06030-A

Plots Year 0 | Year1 | Year2 | Year3 | Year4 | Survival
Species 1| 2] 3| 4| 5] 6] 7| g| Totals | Totals | Totals | Totals | Totals | %
Shrubs
Alntis 42 42 39 42 42 100
senulata 3 3 3 3 8 7 9 6
Aronia
- 6 6 29 26 26 100
arbutifolia 2 13 7 2 1 1
. 0 0 ] I P o
amomum 1
flex
- 2 2 2 2 2 160
verticillata
Salix exigua 5 3 7 7 8 8 8 100
Sambucus
) 1 1 12 100
canadensis 1 1 3 1 1 5 13 fe
Trees
Corcis 0 0 4 3 3 100
canadensis 3
Diospyros
. .p_y I I 1 1 l 100
virginiana 1
Fraxinus 59 59 s9 | & | & | 10
pennsyivanica| 12| 19| 15[ 10 5 2 6
Flatanus
) . l 12 12 12 100
occidentalis 2 5 1 4 2 2
Quercus
. 6 6 6 6 6 100
palustrs 1 1 1 1 1 1
L 3 3 4 3 12 400
Salix nigra 1 1 3 1 1 5
139 139 178 185 154 105
Year 4 Totals 19 23 21 39 28 24 28 12
Live Stem
Density 770 932 851 1580| 1134] 972| 1134| 486
Average Live
StemDensity 982
Evans, Mechwart, Hambleton & Tilton, Inc. December 2012
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Table VIIIb. Stem counts for each species arranged by plot - all stems.
Thompsons Fork Stream Restoration / EEP Project No. D06030-A

Plots Year1 | Year2 | Year3 | Yeard
Species 1 2| 3 4] s| ¢l 7] 8| Totals | Totals | Totals | Totals
Shrubs
Acer rubrum 3 0 0 3 3
Alnus serrulata 3 2 3 3 8 7 8 6 46 87 62 40
Aronia arbutifolia 1 13 6 2 1 1 6 29 27 24
Aronia
melanocarpa 3 4 1 0 8 8
Comus amomum 1 | 2 1
llex verticaltata 2 2 3
Salix exigua 4 3 10 14
Sambucus
cahaderisis 1 1 3 gl 1 5 11 20 17 12
Trees
Cercis
canadensis 3 4 4 3
Fraxinus
pennsylvanica 10 18 15 9 5 2 5 59 72 73 64
Juglans nigra 2 0 a 2 2
Platanus
cccidentalis 2 4 1 4 12 13 15 11
Quercus
palustris 1 1 1 1 1 1 1 6 6 6 7
Rhus typhina i 8 0 0 9 9
Robinia
pseudoacacia 2 3 0 0 5 5
Salix nigra 2 1 3 6 6 3
Year 4 Totals 19 21 22 37 30 29 30 13 152 251 256 201
Live Stem Density 770 851 891 1499 1215 1175 1215 527
Average Live
Stem Density 1018

The average stem density of planted species for the site exceeds the minimum criteria of 288
stems per acre after four years. Each individual plot also has a stem density above the minimum,
In addition, a number of recruit stems have been found in all plots. The recruit stems increase
the total stem density across the site by 4%.

5. Vegetation Plot Photos

Vegetation plot photos are provided in Appendix A.
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B. Stream Assessment

1. Hydrologic Criteria

Two crest-stage stream gages were installed on the project reaches, each of which is located at
the bankfull stage at a riffle cross-section, one along the unnamed tributary and one along the
Thompsons Fork Mainstem. The locations of the crest-stage stream gages are shown on the
monitoring plan view (Figure 2). In Year 3, bankfull events were not distinguishable because the
cork in each crest gage had washed away. In Year 4, no bankfull events were recorded. This is
presumably due to the exceptionally dry summer of 2012, Therefore, bankfull events were not
recorded for 2011 & 2012, as documented in Table TX. Additional cork was added to each crest
gage during the spring of 2012. Thus far, bankfull events have been recorded during Years 1 and
2 for both crest gages. The last recorded bankfull event is from Year 2 and is described below.

Table IX. Verification of Bankfull Fvents

Date of Data Date of Method Photo #
Collection Occurrence

5/12/10 1/24/10-1/25/10  or | Crest gage at XS-6 on the UT BF 1
3/22/10%*

5/12/16 1/24/10-1/25/10  or | Crest gage at XS-7 on Mainstem BF2
3/22/10*

5/18/11 NA (Bankfull event | Crest gage at XS-6 on the UT and crest | NA
not recordable) gage at XS-7 on Mainstem

5/30/12 NA (Bankfull event | Crest gage at XS-6 on the UT and crest | NA
not recordable) gage at XS-7 on Mainstem

*Date is approximate; based on a review of recorded rainfall data

In May 2010, the crest gage on the urmamed tributary was examined and determined to have
experienced a bankfull event at a height of 4-inches above the bottom of the crest gage. The
crest gage on the mainstem of Thompsons Fork also documented a bankfull event, at a height of
1-inch above the bottom of the crest gage. These crest gages are set at or above the bankfull
elevation of each stream channel. Photographs of the crest gages are shown in Appendix B.

The most likely date for the bankfull event was after the rain events that occurred on January 24
and January 25, 2010. These dates correspond to a high discharge events and gage heights, as
recorded at USGS Gage 02138500 Linville River at Nebo, NC, which lies approximately 15
miles west of Morganton and 5 miles east of Marion, NC. Another large precipitation event
occurred on March 22, 2010. The discharge and gage height recorded at the Nebo station are
shown on the hydrographs below.
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Even though crest gages for both reaches of the project were inconclusive in Year 4, discharge
and gage height statistics were gathered from the USGS Gage 02138500 along the Linville River
at Nebo, NC (sce two figures above). The purpose of this was to estimate the timing of possible
bankfull events. Gage statistics for these parameters were graphed from September 2011 through
September 2012, The graphs for 2010-2011 (Year 3) data are located above the graphs for the
2011-2012 (Year 4) data (see above).

A good estimate for the timing of possible bankfull events can be made by looking at the dates
throughout late 2011 to mid-2012 where daily mean and maximum discharge and gage height
values reached very high levels. These dates correspond to 3 sets of days. September 29, 2011
saw a mean daily discharge rate and mean daily gage height of 1,410 ft'/s and 3.35 feet,
respectively, The maximum values for these parameters on that day were 3,440ft/s and 5.32 feet,
respectively. The next set of days that could have produced a bankfull event were December 7
and 8, 2011, On these days, mean daily discharge and mean daily gage height reached 929 ft'/s
and 3.24 feet, and 700 ft*/s and 2.89 feet, respectively. The maximum values for these
parameters on these two days was 1,110 ft'/s and 3.49 feet, and 1,020 ft*/s and 3.38 feet,
respectively.

The last day that could have produced a bankfull event was May 18, 2012, On this day, mean
daily discharge and mean daily gage height reached 833 ft’/s and 3.00 feet, respectively. The
maximum values for these parameters on this day was 1,700 ft'/s and 4.09 feet. Crest gages will
again be checked in the spring of 2013 in order to possibly record bankfull events for Year 5.

2. Stream Problem Areas

A summary of the areas of concern identified during the visual assessment of the stream for Year
4 is included in Table X. Since no stream problem areas of concem were noted in 2012, stream
problem area photos have not been included in Appendix B.

Table X. Stream Problem Areas
Thompsons Fork Stream Restoration / EEP Project No. D06030-A

Feature
Issue Station Numbers Suspected Cause Photo Number
NA NA NA NA

Stream problem areas for Year 3 were located at 3 different stations along the mainstem of
Thompsons Fork. No stream problem areas were noted for the UT. All problem areas for 2011
were scour and bank failure issues. The observed erosion and scour at stations 24+00 and 19+35
were the result of beaver dams that were constructed in the spring of 2011 and fall of 2010,
respectively. Even though both dams were deconstructed within a few months of being built,
significant scour and crosion resulted on both the right and left banks at these stations. It is
likely that high flow events created excessive erosional flow around the sides and top of each
dam. The final area of bank erosion noted in Year 3 was observed on the right bank of a
meander bend at station 8+25 on the mainstem. At that time, it appeared that the
sloughing in this area was caused by a high flow event. These areas were monitored closely
in Year 4 in order to assess bank stability and the progression of vegetation reestablishment,
Because significant vegetation establishment had occurred between the Year 3 and Year 4
monitoring events, these stream problem areas have been removed from the Stream Problem
Area Map in Appendix B.
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In 2009 and 2019, it was observed that aggradation was occurring along the channel of the UT
(mostly in the upstream half of the restoration reach). This aggradation lead to the colonization
of wetland vegetation within the stream channel. It was decided there was a potential the
vegetation would decrease channel flow capacity and reduce flow velocities during times of low
flow. The reduced flow velocities could likely have lead to deposition of additional sediment and
continued aggradation within the channel. In order to deter continued sedimentation within the
channel and further colonization and growth of wetland plants that would affect channel
morphology and performance, channel maintenance was suggested in Year 2.

Wetlands Resource Center performed maintenance along the UT during the spring (late May) of
2011 in order to clear the channel of excessive sediment and wetland vegetation and restore the
channel to a more functional channel morphology. This maintenance activity has allowed the
channel to sustain a sufficient flow velocity that will prevent substantial deposition and
aggradation.

As depicted in the map that accompanies this report (see Appendix C), remedial stream
maintenance included proper installation of temporary aggregate check dams and a pump-around
feature for each segment of tributary for which remedial work was completed. Temporary dams
were situated at the upstream and downstream termini of each work reach. Stream maintenance
was completed in 3 large “phases”; where a “phase” constituted 2 check dams and a pre-
established length of approximately 135 linear feet of tributary channel. After each phase of
stream maintenance was completed, the upstream check dam for that phase was removed and re-
located to become the downstream check dam for the next phase. De-watering of the phases was
not necessary as a pump-around system was re-established for each phase of stream work. This
process effectively minimized erosion and sedimentation of the banks and stream channel. It
also speed up the remedial maintenance work. All erosion and sediment control practices for the
maintenance were consistent with the State’s guidelines.

The past year’s sedimentation caused the Ds, of the tributary’s reach-wide particle distribution to
fall into the medium sand category. Because of this, the tributary shifted from a C4 channel
classification to a C5 classification in Year 2. After the tributary maintenance in May 2011,
pebble counts were conducted in September in order to assess the affect of channel clean-out on
particle distributions. The reach particle composite for Year 3 was calculated to be 1.73 mm.
This reach-wide composite placed the stream into a low CS5 category, bordering a C4 designation.
Again in Year 4, the reach-wide particle composite was calculated to be in the Very Coarse Sand
Category, at 1.26 mm. This is a significant improvement from Year 2 and demonstrates the fact
that Year 3 tributary maintenance has removed much of the excessive fine sediment that had
been accumulating during Years 1 &2. Because of the success of channel maintenance on
improving reach-wide particle distributions, aggradation has been removed from the stream
problem area map for the UT (see Appendix B}.

3. Stream Problem Areas Plan View
Since no stream problem areas of concern were noted during the Year 4 stream assessment, the
stream problem area plan view map is not included in Appendix B.
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4, Stream Problem Areas Photos
Since no stream problem areas of concern were noted during the Year 4 stream assessment,

stream problem area photos are not included in Appendix B.

5. Fixed Station Photos
Photographs were taken at each established photograph station on September 10, 2012. These

photographs are provided in Appendix B.

6. Stability Assessment Table

The visual stream assessment was performed to determine the percentage of stream features that
remain in a state of stability after the first year of monitoring. The visual assessment for each
reach is summarized in Table XIa and Table XIb. This summary was compiled from the more
comprehensive Table Bl, included in Appendix B. Only those structures included in the as-built
survey were assessed during monitoring and reported in the tables,

Table XIa, Categorical Stream Feature Visual Stability Assessment
Thompsons Fork Stream Restoration / EEP Project No. D06030-A
Segment/Reach: Mainstem
Feature Initial | MY-01 | MY-02 | MY-03 | MY-04 | MY-05
A. Riffles 100% 100% 100% | 100% 100%
B. Pools 100% 100% 100% | 98% 98%
C. Thalweg 100% 100% 100% | 100% 100%
D. Meanders 100% 99% 100% | 98% 100%
E. Bed General 100% 99% 99% | 99% 99%
F. Vanes / J Hooks etc. 100% 100% 100% | 100% 100%
G. Wads and Boulders N/A N/A N/A | N/A N/A
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Table XIb. Categorical Stream Feature Visual Stability Assessment
Thompsons Fork Stream Restoration / EEP Project No. D06030-A
Segment/Reach: UT
Feature Initial | MY-01 | MY-02 | MY-03 | MY-04 | MY-05
A. Riffles’ 100% 100% 100% | 100% 100%
B. Pools’ 100% | 96% |  96% | 98% | 98%
C. Thalweg 100% 100% 100% | 100% 100%
D. Meanders 100% 100% 100% | 100% | 100%
E. Bed General 100% 100% 100% | 100% 100%
F. Vanes / J Hooks etc.? NA'| NA| NA|NA | NA
G. Wads and Boulders N/A N/A N/A | N/A N/A
H. Log Sills 100% 95% 92% | 96% 99%

'Riffles are assessed using the longitudinal profile. A riffle is determined to be stable based on a comparison of location
and elevation with respect to the as-built profile.

2pools are assessed using the longitudinal profile. A pool is determined to be stablc based en a comparison of location
and elevation with respect to the as-built profile and a consideration of appropriate depth.

*Physical structures such as vanes, J-hooks, and log sills are assessed using the as-built plan sheets to define the
location of such features. A structure is considered stable if the feature remains functional in the same location as

shown in the as-built plan.
*Those features not included in the stream restoration were labeled N/A. This includes structures such as rootwads and

boulders.

The visual stream stability assessment revealed that the majority of in-stream structures are
functioning as designed and built on the Thompsons Fork mainstem and unmamed tributary in
Year 4 (Tables XIa and XIb). This year, along the mainstem, there were 2 categories of visual
stability that included features which were in a state unlike that of the as-built. Three of the
forty-two total pools of this reach were observed to be significantly aggraded (6-12 inches of
sediment accumulation within the past two years) when compared to Year 2 conditions. These
pools are still functional, however.

The second area in which structures were not performing as intended is the “bed general”
category of the visual stability assessment. Tt appears that narrow bars are forming along the
stream banks at various places along the mainstem. These bars are becoming vegetated with
wetland species and are creating a noticeable change in the location and configuration of both the
left and right bank for cross sections 7, 8 and 9 (see Cross Section Templates, Appendix B). The
colonization of wetland plants is excellent for water quality, but these areas have been noted
under the aggradation feature category for future monitoring. These areas of bar formation are
not causing instability at this time. It is hypothesized that the stream is currently in a state of self-
correction and is therefore shifting and readjusting its bank configuration in the downstream half
in order to find the most natural flow path. The developing bars will be closely monitored again
in 2013 in order to determing any noticeable trends in stability.

Aggradation (noted in Years 1 and 2) along the UT has been improved significantly due to
stream maintenance in Year 3, which was previously discussed. Sedimentation that occurred in
some of the pools located near grade-controlling log sills has been alleviated. All pools and
associated log sills are still present and functional throughout the stream channel and their
stability has increased since the conclusion of maintenance activities. Aggradational trends will
again be closely monitored for the UT during the Year 5 moniforing visit.
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7. Quantitative Measures

Graphic interpretations of cross-sections, profiles and substrate particle distributions are
presented in Appendix B. A summary of the baseline morphology for the site is included in
Tables XII and XIII and is based on the more detailed monitoring data shown in the appendix.
Table XIIT contains a summary of the geomorphic analysis of all monitoring cross-sections,
including pools and riffles. Table XII only includes a summary of riffle cross-sections, plus a
summary of the geomorphic analysis of the stream profile, stream pattern, various reach
parameters and provides the determined Rosgen classification. These tables offer a year-to-year
comparison of the observed and calculated geomorphic data to assess the stability of the restored
stream channel. We have considered the data compiled into these tables to offer the summary
conclusions presented below.

The stream pattern data provided for Years 1-4 is the same as the data provided from the As-
Built survey, as pattern has not changed based on the Year 3 stream surveys and visual field
assessment.

Bedform features continue to evolve along the restored reaches as shown on the long-term
longitudinal profiles. Overall, comparison of the long-term stream monitoring profile data shows
stability with minor change for both reaches. Dimensional measurements of the monumented
cross-sections from year 4 remain generally stable when compared to as-built and Year 1, 2, and
3 conditions.

On Thompson Fork mainstem, a number of cross sections demonstrate aggradation on the point
bar and bankfull bench areas. This aggradation seems to be a natural evolution of the stream as
the site becomes more densely vegetated, it does not appear to be causing any problems at this
time. This change has created smalier bankfull dimensions for the Year 3 and 4 cross sections
compared to previous years. Riffle lengths and slopes remains consistent with previous years
while the pool length and spacing has fluctuated slightly.

For the unnamed tributary, riffle lengths and slopes are stable. The UT has slightly smaller
bankfull dimensions than is year 1 and 2, but these conditions scem to have leveled off and have
been stable for the last 3 years. None of these changes are significant and no signs of channel
instability are evident in correlation to these changing values.

Due to the Year 3 clean-out of sedimentation along the unnamed tributary, substrate of the
constructed ritfles exhibited an improvement over Year 2 and 3 conditions with a significant
increase in median particle size. Median particle size fell into the small cobble category in Year
4, as compared to a median particle distribution of medium gravel in 2011 and very fine sand in
Year 2. This Ds, categorization of small cobble is much more stable and healthy. This shift in
particle size of riffle substrate illustrates the fact that Year 3°s maintenance activitics effectively
removed much of the excessive silt and sand throughout the UT reach. Remedial maintenance
has effectively promoted natural channel flushing and a more stable median particle distribution.
Median particle size for riffles fell into the coarse gravel category in Year 1 and fine - very
coarse gravel reported for the as-built condition.

On the Thompsons Fork mainstem, there was a slight shifi in median particle distribution for the
substrate in constructed riffles from course gravel in Years 2 & 3 to very course gravel in year 4.
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In Year 1 the median particle distribution was in the coarse gravel range. The as-built median
particle distribution for the constructed riffles was in the medium gravel range. The pool
substrate for the project reaches remain stable, with median particle sizes consisting of
predominantly of very fine sand particles, based on the Year 4 substrate analysis.

IV. METHODOLOGY

Vegetation monitoring was conducted in September 2012 using the CVS-EEP Protocol for
Recording Vegetation, Version 4.0 (Lee, M.T., Peet, RK., Roberts, S.R., Wentworth, T.R. 2006).
Year 4 stream monitoring was conducted in May 2012 to provide adequate time between the
Years 1, 2 and 3 monitoring surveys. The final stream monitoring event will occur in the spring
of Year 5 in order to provide at least a full year between surveys. The final vegetation
monitoring event will be conducted in the fall of 2013, providing a full year between vegetative

SuUrveys.
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XII: Baseline Geomorphologic and Hydraulic Summary

Thompsons Fork & Unnamed Tributary Mitigation Plan / EEP Project No. D06030-A
Station/Reach: Thompsons Fork Mainstem Priority 1 Restoration Reach - Station 0+00.00 to 18+06.42 (1,806.42 1.f.)

Parameter Thompsons Fork Reference Reach | Pre-Existing Condition** Design As-Built Riffle XS5 7,9, [0 & 11 | Year | Riffle X857,9,10& 11 | Year 2Riffle X857, 9, 10 & 11 | Year 3 Riffle XS57,9, 10 & 11 | Year 4 Riffle XS57,9, 10 & 11
Dimension ~ Min | Max | Mean Min | Max | Mean | Min | :M#x | Med. Min | Max | Med | Min | Max | Med | Min Max | Med. | Min | Max | Med Min | Max | Med.
Drainage Area (mi‘)] 5.57] : 7.57 | 7.57 | 7.57 ' 1 7.57] ' _ 7.57 | ' 7.57| _ _ 7.57
~ BF Width(ft) 1538 20.90 [ | 21s0f 3452 3981 37.74]  3530) 3895 3632|2865 3881 3411|2706 3871  3iss| 2045 3743 20.77
Floodprone Width (ft) 18.89] 32000 390/ 1000, 900 8980 14371  113.53] 8687 14666  109.57| 8745 14655  9461| 8875  146.65 103.75| 8373 146 58| 88.76
~ BF Cross Sectional Area (fi?) 23.80 5650 | 52.00 48.51 5939 52.85 3938)  54le  4743] 3612 53, so 43.68] 3541 s4.58] 4007 2207  47.63] 3631
BF Mean Depth (ft) 1.55 B 2.70 | 240 130 1.60| 1.40 1.09| 139 132 1.14] 142 133 1.16| 1.41] 133 108 128 122
BF Max Depth (f)] | 209 5.05 1 3.00 2.16 2.88)  2.52| 2.14] 259 238 2.29) 262 256 248 290 261 219 265 250
~ Width/Depth ()] | 9.92| 7.74 || 89 23210 3016  27.07| 2540 33.00 2868 2274 2940 2618 2066 27.45  2548] 1894 2947  24.43
Entrenchment Ratio | : 1.23 153] 181 465 419 2.30| 416  3.00 2.31] 415 3.00 2.31] 423 3.01 232 450/ 353 238 457 365
Bank Height Ratio] | | L1l 2.36 | | L.oo| ~ L.og| oo rool 100 100 1.00 1.00| 1.00] 1.00 1.00| 100, 1.00 .00,  1oo| 100
Wetted Perimeter (ft) B 18.50] 24.77| ’ 26.30) 3491 4028) 3884 3570 3927 3673|2928 3917, 3462 2791 3994  32%9|  23.04 3827  3LI3
_Hydraulic Radius (ft) 12.50] [ | 228 | | 1.98] 1.28 1.57 1.38)  1.08] 138 131 L2 1.40 130|101 137 1.30 096 124 117
BF Discharge (cfs) | 64.8 | 285.0 | 285.0]  149.5]  149.5  149.5 149.5 149.5) 1495 1495 1495  149.35|  149.5 1495 1495|1495 1465 1495
~ BF Mean Velocity (ft/sec)| | 2712| i sl 1 | 477 252 3.08) 283 276 380  315|  278] 44| 32| 274 422 37| .14 677 412
Pattern
*Channel Beltwidth (f)]  16.30)  56.00] 36.40 _39.00] 100.00, 90.00]  40.00/ 9000/  90.00]  40.00]  90.00]  90.00|  40.00]  90.00] 90.00]  40.00]  90.00]  90.00]  40.00[  90.00]  90.60
~ *Radius of Curvature (ft)] 9.70]  48.90] 25,40 | 18.70] 4890 28.30]  18.70] 4890  27.70 1870] 4890 2770|1870 a890| 27.70| 1870|4890 27.70| 1870 4890 2770
~ *Meander Wavelength (ft)]  49.50]  11940] 10430 | : 89.20/ 119.50] 11040] 84.17) 11985 110.3s|  84.17 119.85| 11035| 8417 11985 11035|  84.17| 119.85 110.35| 84.07| 119.85 11035
~ *Meander Width Ratio 1.06| 3.64 237 415|558 5.3 1.04 234 234] 113 248 231 1.03] 3.4 264 103 333 283 107 440 302
Profile.  ~
Riffle Length (f1) 150, 21.6] 183l 143 394 218] 86 306 17.2 7.2 19.6: 147 5.8 28.1 133] 88 223 16.9 4.8 288 128
- Riffle Slope (ft/f)]  0.0099]  0.0127 0.0113 | 0.0099| 0.0127] 00113  0.005{| 0.0571| 0.0166 0.00599| 0.03391] 0.01832 0.00107| 0.04770] 0.01060| 0.00327 002481 001232] 00029 0.03327 0.02044
B ' Pool Length (i) 17.0| 32.1] 243 286 1050, 426 215 82.9| 39.3 18.2| 60.3| 324 15.9 68.6, 377 237 901 495 237 100.8] 52.5
‘ B Pool Spacing (ft) 73.1 77.1] 5.1 B 426]  832]  6LS| 250/ 1450 633 314 1137] 556 3.0/ 1376 66.4 343 1327 66.9 37.0 1150/ 687
Suf)'stﬂrate ieE 0 e = =y s e
D50 (mm), B 294 13.7 Y 5.7| 106 91| 238 327, 201 28.3| 67.6] 33.8 193] 659 33| 374  792] 633
D84 (mm)| [ so.1l 262 26.2 35| 663 434 60.8| 87.1 739 775] 1305 1047 534 1405 s89|  117.4]  2332) (735
Additional Reach Parameters SHEE = i 2 N [ =]
Valley Length (ft)| 188,00] 2261 | 2295 o 2295| ' 2295 ; 2295| 2295 2295
Channel Length (ft) 140.00 2530 2799 2742 ) 2742 2742 2142
Sinuosity | 1.34 | 1.12 l 1.22 1.19 1.19 ‘_ | L 19 | 1.19} | L19
Valley Slope (fvft) | | 0.0031 | 0.0044 | 0.0031 0.0036 | 0.0036 _| | ©6.0036] | 0.0036] 0.0036
Bankfull Slope (fv/ft) i . 0.0024 | 0.0039 | 0.0024] 0.0030 | 0.0030 | 0.0030] 0.0030 _ ~ 0.0029]
Rosgen Classification E4 G4 | | E4 4 C4 C4 - | 4 | C4
*Habitat Index | _I B | ' N
*Macrobenthos o | B B | B | - B - — [ | i | — ]
Notes: * Inclusion will be project specific and determined primarily by As-built monitoring plan success criteria

**Insufficient field indicators {o estimate pattern and bedform features under impaired G4 channel conditions.
Blank fields = Historic project documentation necessary to provide these data were unavailable at the time of this report submission.
Where no min/max values are provided, only one value was measured or computed and is presented as the mean value,
Year 1, 2 and 3 Monitoring data were quantitatively and qualitatively evaluated using RiverMorph v 4.3.0.



Table XII: Baseline Geomorphologic and Hydraulic Summary

Thoempsons Fork & Unnamed Tributary Mitigation Plan / EEP Project No. D06030-A
Station/Reach: UT Priority Level I Restoration Reach - Station 4+00.00 to 16+37.32 (1,237.32 Lf.)

Parameter Brindle Creek Reference Reach Pre-Existing Condition Design As-Built X8-4 & X8-6 Year 1 XS-4 & X8-6 Year 2 XS-4 & X5-6 Year 3 XS-4 & X8-6 Year 4 X5-4 & XS-6
Dimension Mit | Max | Mean | Min | Max | Med | Min | Max Med | Min. | Max | Med | Min | Max | Med | ~ Min | Max | Med | Min | Max | Med | Min | Max | Med
Drainage Area (mi”)| | 1.16 | 0.16 _ | A3 1] [ S N 16 _ [0 16 0.16 0.16 | [ 0.16
BF Width ()] 24.02 13.10) | | 12.00] 13.94] 14.08) 1401] 14.03 1667 1535  10.94| 1221| 1158| 1451 1485  1468] 1542 1612 1577
Floodprone Width (ft) | 232.00 44.80]  45.00/ 8500 7150 7848 88.08] 8328 74.03] 9732 8568 7s. 72I 9468 8570] 9106 9533 9320| 0062 9309  91.86|
BF Cross Sectional Area (ft?) B | 3077 _ 10.70 | wsof 1117 1137) 11.27) 1115 1489 1302|980  11.52) 1051  12.43] 1435  1339] 1161 1376  12.60
~ BF Mean Depth () | j 1.28] | 082 [ | 0%| 080 o081 o081 o080 089 oss| 087 094 o091 o084] o098 o092 o072 089 081
B BF Max Depth (ft) 172 | 112 | 120]  1e4] 176|170 156 162 159 175] 181 1.78 182 228 205 187 240 214
Width/Depth ()] B 18.77 1598] | | 1250|1738 1742 1740| 17.54] 1873 18.14] 1257| 1299  1z278| 1466  17.68]  16.47]  17.3: 33 2238] 1986
B Entrenchment Ratio _ 9.66 342) 375|708 596 s5.63] 626] 595 528 584 556|701 778 739] 627 642 635 578 588 583
Bank Height Ratio | 1.00 1.63 ~1oo]l 1ool 100 1ool rool 100 1.00| 1.00 1.00_; 100l 100 100 100 100 100 100
Wetted Perimeter (ft)| 26.58 14,74 | 1392 1441 1456] 1449 1439 17.02] 1571 11.59| 1284  12.22 1555 1635 1595 1694  17.03)  16.99
Hydraulic Radius (f1) 1.16 0.73 o83 077 078 078 078 087 083 0. 32_ 0.90| 086  0.76] 0.92| 084 o068 081 075
BF Discharge (cfs) 98.2 54.9 | | 549|549 549 549|549 549 sa9| 549 549 549 549 549 549 549 549, 549
i BF Mean Velocity (ft/sec)] | 3.19 5.13 L1 477|483 491 487 3.69  4.92] 422 477 578 522 383]  442] 410 395 473 433
Pattern
~ *Channel Beltwidth (ft) 44.17|  46,50| 4522 | 4s5.00[ 8500 7is0] 4400] 7541 7333] 4400 7541 7333|4400  75.41] 7333|4400 7541 7333|4400 75 41 7333
*Radius of Curvature (1) 1297 2444  17.67 [} 1440 4090 2260 1039 4091 2257| 1039 4091 2257] 1039 4091 2257] 1039] 4091 2257 1o 39, 40. 9_1_ 22.57,
~*Meander Wavelength (ft) 88.23)  115.70)  104.80 L1 | 6420 124.00] 100.00| 64.19 124.91] 9937| 6419 12491 9937 64.19] 12491 9937 6419 12491 9937] 6419 12491 9937
~ *Meander Width Ratio 1.84] 194 18§] N 375 708  596] 3.14] 538 523 314 478 452 360 689 634 296 5200 500 273 489 465
Profile
- Riffle Length (ft) 190 310 257 | 2260 46.60] 3640 608 5510 23.40| 7.57] 43.62] 25.79 639  4428) 2315 884 4761 2569]  951]  5414] 2082
Riffle Slope (ff)]  0.0125]  0.0362]  0.0211] 0.0603| 0.1215 0.0578| 0.0350] 0.0940| 0.0595| 0.0400 0.0957 0.0633| 0.0103] 01198 00510 00153 00984 0.0539] 00104 01090 0.0488
Pool Length (ft) 11.0] 316 174 | 18.40| 43.00 27.60] 819 4820 2471] 628 5280 21.02 499 5271 20.89 560 7361 2577 933 6570 3465
- Pool Spacing (ft) 676 ] 715 714 6340 112.00 78.40] 20.94] 159.00| 6521 1418 9967 5944 1350 9387 4543 2183] 10020] 5570] 1583 10468  59.67
Sy (W e 2 7S] L L N |
— D50 (mm) Y | |37 |31 77 375 160|189  200[ 194  101]  108] 103 8.6 13.9] 11.2 545 824] 685
D84 (inm) | | 60.2 [ 1 74 734 682 7370 718 5390 715] 627|427 495 461 225 473] 349 1457 1548 1502
Additional Reach Parameter __ _____ S W EEEE bl b T ' L et 1] P ], _
Valley Length ()] [ | 2%4.000 1485 1437 1437 _| 1437 1437] | 1437 [ | 1437
[ Channel Length (f) | 353.00] 1617 _| 1966] 1948| 1948 1948 1948 ] | 1948
L Sinuosity 12 109 1371 ] 1.36] | L36 1.36 [ 1.36 | 1.36
Valley Slope (ftft) 0.0106] B 0.0353) 0.0353 | |_ 0.0353] | | 0.0350 | 0.0350 EE | 00350
) Bankfull Slope (f/ft) 0.0115] 0.0324 00258 _: 0.0243| | | 0.0244 | | 0.02s8] 0.0253] _ | 0.0259
Rosgen Classification Cc4 C3b G | ; C | C4p | ca ca | [ c3b
. *Habitat Index [ I o - ~ | N
*Macrobenthos . | |
Notes: * Inclusion will be project specific and determined primarily by As-built monitoring plan/success criteria

Blank fields = Historic project documentation necessary to provide these data were unavailable at the time of this report submission,
Where no min/max values provided, only one value was measured or computed and is presented as the median value.
Year [, 2 and 3 Menitoring data were quantitatively and qualitatively evaluated using RiverMorph v 4.3.0.



Table XITI: Morphology and Hydraulic Monitoring Summary

Thompsons Fork & Unnamed Tributary Stream Restoration / EEP Project No. D06030-A

Reach: Mainstem

Parameter

Cross Section

Cross Section

Cross Section

Cross Section

Cross Section

Cross Section

{Riffle 7} (Pool 8) (Riffle 9) (Riffle 10) (Riffle 11) {Pool 12)
Dimension MY 0| MY1| MY2 MY3 MY4| MYO MY1 MY2 MY3 MY4| MY0| MY MY2 MY3| MY4| MY0| MY 1] MY2 MY3 MY4| MY0| MY1 MY2 MY3 MY4| MY0 MY1] MY2 MY3] MY4
BF Width (ft)] 38.51 | 38.95 | 38.81 | 38.71 | 37.43 | 39.25 | 39.37 | 20.98 | 21.95 17.6 | 38.74 | 36.66 | 33.52 | 31.14 | 2045 | 34.52 | 35.30 | 34.69 | 32.56 | 32.04 | 39.81 | 35.97 | 28.65 | 27.06 | 27.49 | 43.16 | 45.96 | 4595 | 47.11 | 40.59
Floodprone Width (f1)] 89.89 | 89.8 | 80.82 | 89.83 | 89.19 | 83.90 |129.13] 83.91 | 83.92 | 83.36 | 113.53| 114.87) 99.40 | 117.61| 83.73 | 143.71| 146.66 | 146.55 | 146.65| 146.58| 91.41 | 86.87 | 8745 | 85.75 | 88.32 | 103.78|105.70| 107.84| 108.3 | 107.74
BF Cross Sectional Area (f©?)| 53.71 | 54.16 | 53.80 | 5458 | 47.63 | 69.91 | 69.72 | 65.41 | 60.38 | 36.4 | 50.20 | | 45.81 | 3827 | 3612 | 22.07 | 48.51 | 49.04 | 49.09 | 44.02 | 37.41 | 52.43 | 30.38 | 36.12 | 35.41 | 35.21 | 72.70 | 73.87 | 75.05 | 74.89 | 66.08
BF Mean Depth (f)] 139 | 139 | 1.39 | 141 | 127 | 178 | 177 | 312 | 275 | 207 | 130 | 125 | 1.14 | 1.16 | 1.08 | 141 | 139 | 142 | 1.35 | 147 | 1.32 | 1.09 | 1.26 | 131 | 128 | 1.68 | 161 | 1.63 | 159 | 1.63
BF Max Depth (ft)| 2.16 | 2.14 | 2.29 | 248 | 2.37 | 3.60 | 4.84 | 5.60 | 5.14 | 403 | 249 | 234 | 258 | 29 | 219 | 252 | 259 | 262 | 27 | 265 | 288 | 242 | 254 | 252 | 263 | 3.69 | 3.80 l 3.89 | 415 | 389
Width/Depth Ratio| 27.71 | 28.02 | 27.92 | 27.45 | 2947 | 2205 | 22.24 | 6.72 | 7.98 | 85 |29.80 | 29.33 | 20.40 | 26.84 | 18.04 | 24.48 | 2540 | 24.43 | 24.12 | 27.38| 30.16 | 33.00 | 22.74 | 20.66 | 21.48 | 25.60 | 28.55 | 28.19 | 29.63 | 24.9
) Entrenchment Ratio] 2.33 | 231 | 231 | 232 | 2.38 | 2.14 | 3.28 | 4.00 | 382 | 474 | 293 | 3.3 297 | 378 400 | 416 | 415 | 423 | 45 | 457 | 230 | 241 | 3.05 | 328 | 3.21 | 240 | 230 235 | 23 | 265
BankHelghtRatml11111!1;1;11111|1111__1_'1.1:11!1_11|1__l_’j_1__1‘1|1'
B Weted Perimeter ()] 38,84 | 30.27 | 39.17 | 39.94 | 38.27 | 40.02 | 41.03 | 24.10 | 24.46 | 22.21 | 39.10 | 37.00 | 34.06 | 32.6 | 23.04 | 34.91 | 3570 | 35.18 | 33.18 | 33.39 | 40.28 | 36.46 | 29.08 | 27.91 | 28.87 | 43.94 | 46.84 47.73  49.12 | 42.33
Hydraulic Radius ()] 138 | 1.38 | 137 | 137 | 1.24 | 175 | 170 | 271 | 247 | 164 | 128 | 124 | 1.12 | 1_11___0_96_ 139 | 137 | 140 | 133 | 112 ]| 130 | 1.08 | 123 | 127 122 | 165 | 1.58 157 | 152 | 156
Substrate | ' |
D50 (mm)| 9.10 | 32.72 | 67.55 | 6586 | 70.5 | * | ** | 005 | 006 | 012 | 10.64 | 2378 | 37.50 | 37.57 | 37.42| * | 26.67 | 30.12 | 26.94 | 79.16| 5.70 (32002829 | 193 | 56.08| * | 669 | 071 | 059 | 0.18
D84 (mm)| 66.30 | 76.04 | 130.48/140.47/233.48] * | ** | 0.1 | 02 | 0.24 | 3594 | 87.08 12035 Bedrock 117.37] _* | 60.76 | 88.95 | 53.36  168.02] 43.37 | 75.74 | 77.53 | 58.93 178.94] * | 2674 426 | 089 | 66.61
Table XIII: Morphology and Hydraulic Monitoring Summary
Thompsons Fork & Unnamed Tributary Stream Restoration/ EEP Project No. D06030-A
Reach: UT-1
Cross Section Cross Section Cross Section Cross Section Cross Section Cross Section
Earametey (Pool 1) (Riffle 2) (Pool 3) (Riffle 4) (Pool 5) (Riffle 6)
Dimension MYO MY1[MY2 MY3| MY4MYO| MYl MY2 MY3 MY4[MYO MY1l MY2|[MY3 MY4|MYO MYI MY2 MY3 MY4MYO|/MY1 MY2 MY3 MY4|/MYO MYl MY2 MY3 MY4
BF Width (ff)| 13.31 | 13.20 | 13.24 | 13.04 | 1243| 835 | 8.67 | 730 | 7.18 | 7.68 | 20.72 | 20.53 | 18.13 | 16.97 | 16.23 | 20.74 | 16.67 | 12.21 | 14.51 | 16.12| 17.47 | 16,88 | 18.49 | 18.75 | 18.48 | 14.38 | 14.03 | 10.94 | 1485|1542
Floodprone Width (ft)] 26.08 | 22.94 | 18.94 | 18.61 | 1918 | 23.46 | 23.67 | 19.41 | 17.32 | 20.98 | 90.10 | 88.25 | 88.09 | 89.47 | 86.88 | 98.92 | 97.32 | 94.68 | 91.06 | 93.09 | 72.80 | 59.96 | 73.19 | 72.91 | 67.74 | 76.11 | 74.03 | 76.72 | 95.33 | 90.62
BF Cross Sectional Arca ()] 23.51 | 21.66 | 16.02 | 15.95 | 16.15| 11.78 | 12.71 | 10.11 | 9.82 | 11.69 | 24.85 | 21.02 | 19.95 | 19.04 | 16.35 | 1637 | 14.89 | 11.52 | 14.35 | 11.61 | 19.00 | 16.74 | 19.66 | 19.41 | 16.03 | 10.63 | 1115 | 9.50 | 12.43 | 13.76
BF Mean Depth (f)] 1.77 | 1.64 | 1.21 | 122 | 1.3 | 141 | 147 | 139 | 137 | 148 [ 120 | 102 | 110 | 112 | 101 | 079 | 089 | 094 089 | 072 | 1.09 | 099 | 1.06 | 1.07 | 081 | 0.74 | 0.80 | 0.87 @ 0.84 | 0.89
B BF Max Depth ()] 2,78 | 241 | 1.80 | 1.72 | 1.74 | 240 | 243 | 2.15 | 209 | 227 | 229 | 2.09 | 210 | 21 | 205 | 161 | 162 175 | 1.82 | 187 | 2.14 | 1.80 | 2.10 | 1.99 | 183 | 1.55 | 156 | 1.81 | 2.28 | 24
Width/Depth Ratiof 7.52 | 8.05 | 1094 | 10.69 | 9.66 | 592 | 590 | 525 | 524 | 632 | 17.27 [ 20.13 | 16.48 | 15.15 | 16.07 | 26.25 | 18.73 | 12.99 | 14.66 | 22.39 | 16.03 | 17.05 | 17.44 | 1752 | 22.81| 19.43 | 17.54 | 12.57 | 17.68 | 17.33
Entrenchment Ratio] 1.96 | 1.74 | 143 | 143 | 154 | 2.81 | 273 | 266 | 241 | 266 | 435 | 430 486 | 527 | 535 | 477 | 584 | 776 | 6.27 | 578 | 4.17 | 355 | 396 | 3.89 | 366 | 5.0 | 528 | 701 | 642 588
BankHeightRatioI[l__l_11111,_1]11_1'1|1|11_1_1_1'11‘1|1__‘1_'1_1_1'1__'_11
Wetted Perimeter ()| 14.76 | 14.51 | 13.94 | 13.85 | 13.48| 9.93 | 1033 | 8.92 | 9.36 | 991 | 2125 21.02 | 18.66 | 18.15| 1692 | 21.07 | 17.02 | 12.84 | 16.55 | 17.03| 17.99 | 17.28 | 19.11 | 19.41 | 20.55 | 14.73 | 1439 | 11.59 | 16.35 | 16.94
[ Hydraulic Radius (ft)] 1.59 | 149 | 1.15 | 145 | 12 | 119 | 1.23 | 1.13 | 1.05 | 118 | 1.17 | 1.00 | 1.07 | 1.05 097 | 078 | 0.87 | 0.90 'T 092 | 068 | 1,06 | 097 | 103 | 103 | 073 | 0.72 | 0.78 | 0.82 | 076 | 0.1
Substrate | | | | ' '
) B DSO(mm)] * | 003 | 071 | 058 021 | * | 496 | 043 | 2835 15 * | 003 004 | 048 0711|1600 1996 1055 1386|8241 | * | 003 | 005 | 014 014 | 7.67 | 1889 10.14 | 8.62 545
D84 (mm)| _* | 005 | 426 | 36 067 | * | 3699 13.09 7619 589 | * | 005 | 0.10 | 1562 328 | 68.15 | 7149 | 42.65  22.47 14569 * | 005 | 022 047 054 | 73.73 | 5391 | 4945 4727 | 15478

* Pebble counts were not collected for the As-Built {Year 0) stream substrate documentation
** Pebble counts were not collected for Year 1 stream substrate documentation



APPENDIX A

Vegetation Raw Data
1. Vegetation Monitoring Plot Photos
2. Vegetation Data Tables
3. Vegetation Problem Area Photos
4. Vegetation Problem Area Plan View



Vegetation Plot 1
Monitoring Year 4
(EMH&T, 06/20/12)

Vegetation Plot 2
Monitoring Year 4
(EMH&T, 09/20/12)



Vegetation Plot 3
Monitoring Year 4
(EMH&T, 09/20/12)

Vegetation Plot 4
Monitoring Year 4
(EMH&T, 09/20/12)



Vegetation Plot 5

Monitoring Year 4
(EMH&T, 09/20/12)

Vegetation Plot 6
Monitoring Year 4
(EMH&T, 09/20/12)



Vegetation Plot 7
Monitoring Year 4
(EMH&T, 09/20/12)

Vegetation Plot 8
Monitoring Year 4
(EMH&T, 09/20/12)
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Table 1. Vegetation Metadata

Iﬂgﬂl‘l Preparad By lMEE" Wolf

Date Prepared

10/12/2012 12-04

s-eep-entrytacl-v2. 2.6.mdh

CAENVIRONMENTAL\Monitoring\EEP Vegetation Database

HXIN941

| 53305344

Pro], ptanted

1
DESCRIPTION OF WORKSHEETS IN THIS DOCUMENT.-
Metadata

Description of datahase fils, the report workshests, and 3 summary of project(s} and project data,

Each project is listed with its PLANTED stems per acre, for each year. This excludes [ive stakes.

Proj, totat stems
Plots

Each project is listed with tts TOTAL stems per acre, for each year. This includes live stzkes, all planted stems, and all hatural/valunteer stams.
List of plots surveyed with location and summary data {live stems, dead stems, missing, etc.).

Vigor

Frequency distribution of vigor classes far stems for all plots.

Vigor by Spp

Dama,
Camaga by 5

|Damage by Plot

Fraquency distribution of vigor classes listed by s

List of most frequent damage classes with number of occuriences and percent of total stems impacted by each,

Damage values tallied e for each species.

Damage vaiues tallied by type for each plot.

ALL Stemns by Plot and spp

A matrix of the count of total living stems of each speciet {planted and natural voluntears combined) for each olot: dead and missing stems are excluded.

PROJECT SUMMARY-
Profect Code DOSGI0A
roject Name Thompsens Fork

Stresmn restoration of Thompsans Fark mainstem and tributary.




Table 2. Vegetation Vigor by Species

Species 413) 2| 1| 0| Missing | Unknown
Alnus serrulata 5| 20| 13 2
Aronia arbutifolia 3113 71 1 4
Cornus amomum 1
Fraxinus pennsylvanica 22| 20| 10| 9| 3 4
llex verticillata 2
Quercus palustris 6] 1
Salix nigra 3
Sambucus canadensis 2 51 2] 1| 2
Cercis canadensis 1] 1| 1
Platanus occidentalis 6] 4] 1
Salix exigua 1| 5] 1
TOT: |11 49( 65( 39| 13| 8 10




Table 3. Vegetation Damage by Species

n ]
a2 O
P -7
[=]
% £ 8
o [1] d —
o -] -3
S| 2|5 > & @
R F|E| |S|5|8
n E E 2 [ 8 b T
2 Al Bla|l 9| =|9w|3
[V ] (] o -+~ > [0} =
3 — o u‘:_| 8 o =
» < | S| W |a|lw|S|2)
Alnus serrulata 421 30 12
Arcnia arbutifolia 29| 28] 1
Cercis canadensis 41 4
Cornus amomum 1 1
Fraxinus pennsylvanica 701 50| 1| 4| 5] 7| 3
llex verticillata 2l 2
Platanus occidentalis 12| 11 1
Quercus palustris 71 & 1
Salix exigua 9 5| 1 3
Salix nigra 3 3
Sambucus canadensis 13| 12 1
TOT: |11 192|152 3| 20| 5/ 8| 4




Table 4: Vegetation Damage by Plot

" I
2 @
= 50
1BHERE
R S 5| T
S T e >| 3| ®
b @ £ 5|5k
E|E[2||8]|&%]|7
sl 8|lg|e|l-|2 3
o oo |Elale|els
° = | 2|lule|E|E]%
[-3 o — [|] 0O wy > —
D06030A-02-0001 (year 4} 20 11 5 4
D06030A-01-0002 (year 4) 24| 16 8
D06030A-01-0003 {year 4) 20| 20
DO6030A-01-0004 (year4) | 36| 32| 1| 3
D06030A-01-0005 (year 4) 321 30 1| 1
DO06030A-01-0006 {year 4) 23| 17 6
DO06030A-01-0007 {year 4) 23| 16| 1| &
D06030A-01-0008 {year 4) 14| 10 4
TOT: |8 192|152 3| 20, 5 & 4
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16| 19| 20| 32| 27| 22| 18| 12

Table 5. Stem Count by Plot and Species - Planted Stems

SW13)s #3AR

3.5

1.5

8| 4.75

syo|d #

7] 8.71] 10| 16| 15

4] 2.75

6| 1.67

38
24

SLIalS pajue|d (e30]

61

11

10

166| 11

sa[oads

Alnus serrulata

Aronia arbutifolia
Cercis canadensis
Cornus amomum

Fraxinus pennsylvanica

llex verticillata

Platanus occidentalis
Quercus palustris

Salix exigua
Salix nigra

Sambucus canadensis

TOT: |11




Table 6. Stem Count by Plot and Species - All Stems

TIT|ITFIT|T|T|IT|F
o|ls|s|o|n|n|c|a
a Q Q [:T3 Q Q & [+
Slzlslz|slsZ2
- o o = in v P~ o0
olo|lo|ld|lo|o|o|o
= AR-R -2 E-RE-R -2 E-RE-]
LI?NI?|R|RNP|RN|R
w i - - - - - - -
£ g IR
o S |l g|2|<|<
%] ﬁ @ s o [ (=] o o o o [=]
-] pd 173 o™ [12) o ™m [10] on [13] o
'S =19 %* clo|lo|lo|lo|lo|lo| e
1] Jicd 3 1) o D D D o (V=] V=] O
a 3 > A= E-3 - -2 R-R -2 k-]
) = | = © olo|lololalald|a
Alnus serrulata 401 B8 5 3] 2| 3] 3| 8| 7| 8 &6
Aronia arbutifolia 24| 6 4 1 131 6| 2| 1] 1
Cornus amomum 1 1 1 1
Fraxinus pennsylvanica 64 7| 9.14| 10| 18| 15| 9| 5| 2| 5
llex verticillata 2] 1 2 2
Quercus palustris 71 7 i 1 1 1 1| 1| 1 i
Salix nigra 3[ 2 15 2 1
Sambucus canadensis 12] 6 2] 1 1f 3 1 1] 5
Cercis canadensis 3] 1 3 3
Platanus occidentalis 11| 4| 2.75 2 4 1| 4
Salix exigua 7l 2 35 4| 3
TOT: (11 174 11 16| 21| 20| 34| 27| 22| 21| 13




VPA 1

A view along the left and right bank of UT1 around station 13+50; the spread of hog peanut
vine is apparent. Picture was taken at station 12+30, facing upstream. Vegetation plot 2 is

just out of view of the camera, on the left.
(EMH&T, 9/10/2012)
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APPENDIX B

Geomorphologic Raw Data
1. Fixed Station Photos
2. Table B1. Qualitative Visual Stability Assessment
3. Cross Section Plots
4. Longitudinal Plots
5. Pebble Count Plots
6. Bankfull Event Photos



Overview of valley along UT1 near the upstream terminus of the project, approximately
Station 4+00, facing downstream,
(EMH&T, 9/10/12)

Fixed Station 2
Overview of valley along UT1 near the midpoint of the project, approximately Station

10+75, facing upstream.
(EMH&T, 9/10/12)



Fixed Station 3
Overview of valley along UT1 near the midpoint of the project, approximately Station
10+75, facing downstream.
(EMH&T, 9/10/12)

Fixed Station 4
Overview of valley along UT1 near the downstream terminus of the project, just north of

South Creek Read, facing upstream.
(EMH&T, 9/10/12)



Fixed Station 5
Overview of valley along UT1 at the downstream terminus of the project, facing upstream.
(EMH&T, 9/10/12)

Fixed Station 6

Overview of valley along the mainstem near the downstream terminus of the project, facing

upstream.
(EMH&T, 9/10/12)



Fixed Station 7
Overview of valley along the mainstem near the midpoint of the project, approximately
Station 12+00, facing downstream.
(EMH&T, 9/10/12)

Fixed Station 8
Overview of valley along the mainstem near the midpoint of the project, approximately
Station 11+50, facing upstream.
(EMH&T, 9/10/12)



Fixed Station 9
Overview of valley along the mainstem near the upstream terminus of the project, facing

downstream.
(EMH&T, 9/10/12)
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Elevation (ft)

Thompsons Fork Mainstem - Longitudinal Profile - Year 4 (May 31, 2012)
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Elevation (ft)

Unnamed Trib (to Thompsons Fork) - Longitudinal Profile - YR 4 (May 31, 2012)
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Elevation (ft)

Unnamed Trib (to Thompsons Fork) - Longitudinal Profile - YR 4 (May 31, 2012)
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Unnamed Trib (to Thompsons Fork) - Longitudinal Profile - YR 4 (May 31, 2012)

11 35_T 149 = <
bR o o
- - -
H M s ™ 1
A ASs \} ) o
Ficqlsy o =
b | (o A e oo EAY, o =
\ I 5‘:-\_ w f o
3 0. %, o T
1M132—— .' .".‘! o0
/ L VA / i
- '. o=
Pl
v T8 e
Ly JlJ% ‘a
1129—— 18 \,‘
A : £
1126——
1123——
e S T
350 410 470 530 590 650 710 770 830
Distance along stream (ft)
@& Year4 O Water ¥ Bankiull ¢ LeftBank < RightBank + LeftEdge of X RightEdge [ |Year0  © Year1 A Year2 & Year3
Channel Surface Water of Water Channel Channel Channel Channel



ww/9=$20a Wi g0 =05
001 0L S[eI0L
e s N 001 0 0 SH0T> Yooapae]
00001 000t 001 of , 1o 001 0 0 8P0Z-FCO0T 13p[nOg o51e]
0
o o1 00T 0 ) FTOT-TIS Topmog
| wnips]
/ o 001 0 0 T1S-29¢ Topnog [[BWS
| 1 of
FAROA p— \x 2 001 0 0 T9€-9ST I3p[nog [[ewy
1l GRLEIN . | o E
Z JeoA _ N 5 001 0 0 067081 314q0)) 251e]
e pdi * 001 0 0 081821 31qq0) o51e']
e}
I/ Fi g 001 0 0 87106 319900 1P
OL
( 001 0 0 0679 319900 T[E10S
= 08
"l 001 0 0 Vo-oF [9A8ID)
06 2810y A1
-..l\\ ____j \ O >
e 001 001 0 0 SHCE [PARID)
25180 AISA
WONNQLISK] 3715 dPNIE] 001 0 0 26977 [2ARID 98IRO)
001 ) 0 9°T7-091 [9A®ID) 3SIE0))
(ww) az1g apoRUEd
S0T TIS 9ST ST1 ¥ zE 91 8 b 1 S0 7900 001 0 0 091-¢11 [eABID)
- 0 wnIpap
. 001 0 0 €108 [9ABID
wnIpa
-0l 001 0 0 08LS [oABID) SUL]
st m 00T 0 0 LSO0F [9ABIE) OUT]
-0z 001 3 Z 0t oc [ATID)
L ¢z Jur A1
L6 ) ¥ 0701 PUEy
3 98180 K12/
33 16 11 g 0150 PUES 951807)
we1B0)STH 08 1T Sl $05C0 pues wWpapy
65 6T 0T §T05210 PUES QUL
2 =
09+1 oN B8 TUIE0 areq g 0 i STroE00 sng o
1 WYX n Yoy 0 0 0 790°0> ARIDAS
AATBINUIN Y 0/, J8uEy Ul v, Junoy) (wrur) az1§ spPDIe g TRLINBIA
V-0€090 "ON 193[01d JAH UONEI0ISIY Wedn§ qI1o0] suosduwoyy, ¥ 1€3%) [00d - 10n0)) 91990 d]




Wwgg5=v8d wwgL=05d 001 L3 S[EI0],
() 271§ a)anaeg
00001 0001 001 o1 10 00T ! ! 8¥0z> 10ipeg
! [0 66 ¢ 0 8+0T-+C01 Iopnog 25ie7]
01
66 0 0 Fani-zis 12P[MOgY WnIpaA]
0z
66 0 0 C15-79¢ Jop[nog ey
..... — - 0¢
bR ~1 ¢ 66 0 0 T90%C TOp[NOE [PW
1 gaesy / o g
Zieaj . 66 0 0 96 C-081 ECCCREETS|
[1TT] 1 Jeo A m— 05 &
- R 66 e C 081-8C1 a[qq0) 951e]
e
§ o R L6 < v 8T1-06 31990D Tiewry
o 6 < v 06-%9 91qqoD Trewy
06 LS 91 ¥l oS [9ABID) 981807 ATIA
4 o 1L B 9 Sre 19410 351807 A1
9 < % 7€-9CT [PARID) 281807)
UORMALISIQ 71§ APNIEd
9 0 0 9CC091 [PARIL) 281BO7)
{ww) sz15 8|1ey 79 0 0 0'91-€'11 [2ARID) WNIPIA]
8%07 TIS 95T 8TL 9 TE 91 8 v 1 §TO 7900 —
. 9 T 4 t11-08 [SABID) WNIPaAY
- 09 L 9 08-L'¢ [3ABID) AUT]
1l EX €S 0 0 LSOt [PARID) UL
| =2
g €¢ 0 0 007 [ABID atk ] AT/
=
[ ]
N £g L 9 001 PUES 951807 AL
oF 0 0 0'1-€0 pUeg 351807
o 11 01 §0-STO puBg WINIPIJA]
[c 91 14! STI'0-790°0 pues ULy AL
pLAT "N ®I T1/1€/50 aeq s s b 900> ACIOAIS
z 29§ X 1n oeay A E[UIN,) %, | JoUey Wl %, uno) (ww) 2715 apNIeg BB

V-0€090( 0N 13[01d U UOnEIosay weang yio suosduoy],

(¥ 183 X) SP3Td - Juno) 109




wilige £=p8d wwil0=0sd
(urur) 3z1g apnIeg
Q00T 0001 001 01 I L0
(]
Q1
T+ reo ) c— 0z
..... g dea) og
ZdeaA 2
i — 0r =
| 489\ e g
-4
0s z
" ®
=
~
e 0L
> 08
-ll\\
06
t\*_ _
1o
WONNQLSI(Y IZIS I2RAeg
(ww) ez1§ Bpd1pey
80T IS  9sT  8TI 9 t 91 b3 14 1 <70 7900
g
B

=
&
aBuey w 9,

5T
0t
SE
or
st
weadolsTyg
60+8 "ON B1§ T1/1e/50 aeq
£ N X In RCLE} |

V-0€090q ‘oN aloig g1 UONEBI0)sIY wea)§ Yo suosduoy,

001 £9 sjelol
001 0 0 80> o0ipog
001 0 0 8r0C-+eal 1Ipinog
adm
001 0 0 LA AR Iapnog
UIMIpSIA
001 0 0 TIS-T9¢ 1apnoey
TTEtS
001 0 0 T9E-9¢T Ispnog
[TEWY
001 0 0 9cT-081 31qqo)) 281e7]
001 0 0 081-871 219900 351e7]
001 4 I 8C1-06 S19Qed) B
36 [4 1 06-%9 3[qqoy) [y
L6 T I ¥o-5¥ [2ABID)
281807 AT
$6 £ [ Syt [PARID)
asTRO)) AIA A
[4+ [4 I [4 N4 [eArI)
261807)
06 0 0 9TC-091 [RARIT)
9sIEO )
06 0 0 0°91-¢T1 JaAR1D)
WHP3JA]
06 4 I eI1-0'3 [2AEID)
WP
68 4 1 0'8-L'¢ [9ABID) AUL]
L8 [ 1 L&0F [SABLE) =UL]
98 g £ 0+-07T [°ABID)
ourg A19p
138 8 s 0¢-01 pueg
28I207) AI9 A
tL [ 1 01-5°0 pUueg 25I807)
1L 9 ¥ S0-ET0 PUES WNIPIN
$9 £l 8 STO6C1'0 pueg suLj
[4Y I L SC1'0-T90°0 puey
JUT] A3
|47 1+ 92 ©90°0> AB[DAIIS
dANR[OIN) o) aguey uy o) anoly (W) 321§ dPNIRd]  [BLBIBIA

(v 223 x) [004 - JUN0)) [qqad




Wwgg SrI=F8d Wiy ¢8 =04d
() 273 3[a10UBg
00001 0001 001 o1 1 10
it )
______ =
|
174
It | (12RE 0¢
{7 JEO \ ee— \ mu_
L] £aesp = oF m
Zieap g
| T — = 0§ m
X
0w =
y 7
if ﬂ 0L
\ — 08
\ _ 06
-, T\: 001
uonnALNSKJ 3 AP
{(ww) azig a|v1ped
0T  TIS  9sT 8Tl 9 A 9 8 14 l STO0 TI00
- 0
-6
or =
=
=
ST 5
[ L]
[cd
0T
T
0f
wer50ysIgy
1£+8 DN 1S TI/1¢/60 eq
14 N X 1N ey

V-0£090( "oN oloig JHA uoNEI0)say Weaals yio suosduwoyy

001 £8 sjeloL
00T 0 0 S¥0T> J201pag]
001 0 0 8§P0Z-¥201 13p[nog 931¢ )
001 0 0 FeOI-¢ls  [1ep[nog wnrpaA]
001 0 (] T15-79¢ Jopnog [[ewy
001 L 9 29¢-95C Japoog [[eury
6 C T 9¢T-081 21gq07) e51eT]
06 01 3 081-821 310D 9518]
18 LT o 871-06 AqqoD jleury
¥S 1! <l 06-1+9 9qqoD [IeWS
oF I 9 12894 [eABID)
28TR0)) AIDA|
£e 7 ¢ SH-CE [oARID
281207y AIa A
0t 0 0 e-9°7C [9ARID) ISIBO])
(013 0 0 9°7¢-091 [SABLL) 35IE0])
0t L 9 091-¢°11 [9ARID) WNIPIIA]
£l 12 € £11-0'8 [2ARID) WMIPSIA
61 [ e 0'8L°¢ [aABID) U]
L1 0 0 LSy [9ABIL Ul ]
Ll 0 0 00T [2ARID)
Ly AI3 A
L L 9 001 pueg
as1eo]) Aoy
0t C T 0'1-50 Pueg 281207
L ¢ ¥ €0-5T°0 puE§ WIPIJA]
I [ < €T 0-S¢1°0 pueg JutL.j
0 0 0 Sl 07900 puesg aury AT
0 0 0 900> ABTDAS
JANEWN]) ¢/ aduey ui o) unoy)y {urur) 1BLINE]

h__ IS IPIE

(¥ a8a X)) 1Y - 1m0 A3




WpS 0=p8a Wiyl 0 =05d
() 2Z1S IP1IE ]
00001 0001 001 01 I 10
0
01
4
..... [ — 0¢ o
L gaeap o .ml
Zleap m_.:
L 05 &
| 120 ) e— %
09 =
S
-+ 0L
_ _ 03
—
i1t
| . 06
h
d 001
uoRNqLISI( 321§ IPIIE
{wuw) az1g 9|o1HEY
80T TISE 95T BEI o 43 91 8 14 I §T0 7900
O B = T
- 5
<
1) (S
=
=
s1 B
(]
(1]
0t
€T
Q¢
weado)stH
6L+L1 "ON ®]S CL/1E/50 e
S PEX TN esy

Y-0£090 ‘oN aoa.—.chan dAA UONeI0)SIY WMeaal§ jIoq wﬂcwﬂscﬂrﬁ

0ot PL s[RIV

001 0 0 8v0T> jpoipag
001 0 0 8¥0T-+201 I9p[UOg 331E]
001 0 0 FZO1-CIS Iopnog WIpagA
001 0 0 Z16-29¢ Ispnog [[ewy
001 0 0 79€-96¢ 1opnog [[ewy
001 0 0 9¢T-081 31qq0) o51e ]
001 0 0 081-8CI 9[Qqo) dnrer]
001 € C 8Z1-06 2qqe)) [[ewy
L6 0 0 06-+9 31990 [ewg

L6 0 0 $o-St [2ARI)

28180y A10A

L6 0 0 15 arAs [oABID)

28IB0D) A19A

L6 0 0 Te-9'Te [9ABID 5180

L6 t l 9'7Z-091 [PARLD) 98107

£6 0 0 0'91-¢'11 [9AB1ID WINIPIA]

£6 0 0 ¢I-0'8 [9ARBIL) WMIPAN]

€6 £ [4 08-Le [PABIL) UL

26 0 0 L'S0¥ [oAEID) DUl

26 0 0 0't+0C [PARID) SULT ATOA

76 ¢ ¥ 0T-0'1 pues 95IB0]) AI9A

98 3 @ 0'1-°0 pues os1e0])

¥8 61 14 §0-C°0 PueS wnipsAj

€9 91 4 §T°0-SCi0 pues Ul

6t aZ 91 SCr'0-790°0 PUES SUL] AT

LT LT 0t 290°0> AR[DMIY

AANB[MWIN) o, Jouey Ul %, Juno)) (wru) 3Z1§ Ipnaeg [eLI) BTN

(¥ 123 X) PN - JUN0) a_n_e..__




WG FST=8a WSS =050 001 98 SIEIOL
() 9215 apanaeg 001 0 o eF0T> Jaoipag
00001 0001 001 01 | 1o
= 0 00T 0 0 S¥0Z-¥C01 15p[nog 984T
“ or 001 0 0 ¥TO1-TIS 12p[NOg UIMIPaJN
et
\_ 1% 001 0 0 T1$-29€ Iop[mog TIews
T JeoA a— i ot 2 001 T z 79€-95C 33p[nog [[ewy
LI E Jea gl ok M
N 4 \ 1t z 36 g v 95T-081 31q90D 3518]
) os
i R 2 €6 61 o1 081-8C1 319900 35%]
E 0% ..m__
/ \ o " ¥L Tl 0T 8Z1-06 319900 Tlewy
[ %. 08 £9 6 8 069 919900 Tremy
_‘\ r / 06 £ L 9 ¥9-Ck [SARIC) 28180 ATDA
il 001 Ly L 9 Sh-ie [3ABID) 35180)) I3 A
uonNqLUSK 37AS APRIEJ 0¥ L 9 TE-9'CT [2ARID) 381807)
€€ 6 8 9772091 [SARID) 351800
wuw) 221§ apoIe
ESSVSHE SR €7 < ¥ 0°9T-€TI [9ABID WNIPSA
8P0C TIS 95T 8T 9 (43 o1 k3 ¥ ST0 2900
-0 61 : 7 €108 [PARID WAIPIA]
r
- o1 0 0 0'8L'S [oALID) ol
s ¥ 91 S ¥ LS-0F [PAEID) 91
g =
o B Al S ¥ 0F0¢C [ ECERSET
m
g = L S 2 0701 PUES 951B0)) 1A/
1
91 ¢ 0 0 01-$0 pUES 25I80.)
81 z 0 0 $0-570 PUES WIIPS
0t
Z 0 0 STO-SCI 0 PUES UL
wre (Foysng
z z i SZ1°0-790°0 pueg Sur A1/
PE+LI "ON BI§ TU/1€/50 aeq 0 0 0 900> LERTIT
9 e X 1IN yaeay EXNTH TS i IsUBY Ul o) yuno)  (wrin} ZIS PN e EIA]

V-0€£090( "ON 19ford JAA UONeI0)SI Weans y1o] suosduror,

(v 123 1) 3Py - JUN0)) qY2,




wiigl eec=v80

WwgGz =05d

() 271§ a1y

00001 0001 001 01 1 10
ﬁ&ﬂﬂ 0
* {
\\. .ng ! 01
\L
\ /¥ o
120 ) e W“‘\ % 9
LA ¢ uo A / ot wl.
=3
1] 24eaA A o w.
L JeaA \ 2
0% =
S
oL
.N / 08
u\_ 06
- it _\_\ 001
UOHNQLISK] TS APNABL
(ww) oz1g ojonIeg
$Y0z ZIS 9T ST ¥ TE 91 8 t 1 $T0 7900
—— 0
<
%
o1 §
g
g1 B
0z
ST
weI80)SIy
TT+1C ‘ON BIS cI/T1E/50 e
i WS X TR)SUEA] ey

V-0£0000 ‘ON 193[0xy JAH WoneIo)say weans yioq suosdutoy],

001 09 S[EI0L,
001 0 0 8F07> o01pag
001 0 0 8+0T-+201 I3p[nog 351¢]
001 0 0 t201-T1S Tapuoyg wnIpsp
001 8 ¢ TI6-79¢ Tapnog ey
76 L v 79£-95T Tapjnog qjeury
S8 3 i 96z-081 3[qqo) 371E]
78 0 0 081-821 3[qqo0) 951e7Y
Z8 LT 0l 8T1-06 219q0D [TeWS
c9 (174 cl 067+9 21907 [[ews
S LT 0l ¥o-SF [9ABID) ASIBO]) AJO |
8T z L SHTe [OAEID) 951B0)) AL3 |
LT 8 S T€-9°7T (B ESTe
81 8 G 9TT091 19ABID 381E0])
01 T L 0'91-¢'11 [2ARID) WNIPOP]
8 T L €108 [9ARID) TnIpapy
L € Z 0'8-L'S [sARID) OuL]
3 3 I LSOt [PARIE) 2UT]
z 0 0 00T [ELCISETEREENY
T 0 0 0°C-0'1 PUES 251807 AIDA
< 0 0 0160 pueg asreo))
i z L §0ST0 PUES WIMIPAJA]
0 0 0 $TOSTI0 pueg surj
0 0 0 €T1°0-790°0 pueg ULy ATIA
0 0 0 T90°0> ABIDAIS
JANB[NUIN) a\e_ asuey ui %, june) (Wur) 3zIg I[INIe TeLId]BIA

(b 183 1) 2N - JUN0)) 3._._@.__




WwFe0=r8d wiZio =0sd 001 12 S[e10L
(unu) azig spo1IEg
. 001 0 0 8F0T> 3o0Ipag]
00001 0001 0ot D1 1 10
g 001 0 0 8¥0C-¥C01 13p[NOg 9518 ]
ol 001 0 0 Fe01-¢1s Top[nog Wipajy
L 001 0 0 Z15-79¢ BpIog (e
Ml ¥ € 5 001 0 0 79£-95C 1opInog [Py
i € IED ) e— m
FALETY J & s 001 0 0 962-081 9[qqoD 9a1e]
=AY
}JBoA—— \ " e 00T 0 0 08T-821 31qq0)) 71T
09 7 001 0 0 3T1-06 319900 [P0y
% 00T 0 0 0659 319900 [[Fwy
[ o 001 0 0 vooF [OABID) 95180 K13\
S 1% 001 0 0 SH-7E [OABIL) 35180)) A1o N
4L 001 i
001 0 0 ZE922 [9ABID) 95180
woNqLISIQ 321§ J[INe] 001 0 0 97T091 [9ABID 3SIBOD)
001 0 0 091-£11 [9ABID) WIPATA]
{ww) azig spd1ey )

$Y0C ¢S 9ST  8¢) v¢  TE 91 8 b | §T0 7900 001 0 0 £L-0°8 [9ARLD WNIPIA]
) 001 0 0 08-LS [2ABID) SuTy
ol e 001 0 0 LS0F [oABID) 9UL]
St w 001 0 0 00T [ARID) UL A19 A
3 00T 0 0 0Z01 pueg as1e0) KB A

5T
. 001 I i 0150 pues 25180))
st 66 11 8 §0-¢T0 pueg umipajAl
oF L8 LE 9z ST0STL0 pues ouL

wexgostg

IS <l 11 ST10-790°0 puesg snry K10
LLHOT ON B35 TIIES0 a1eq S §¢ = GR0IE AEIOATS
g WG X W)SUEP Py JANEIWIN) o,  eguey Ul %) unoey (W) 9z1§ IPIMEJ _uzsuz_
V-0€090( ‘N 19[o1g JAA UONEI0)SI Wead)§ Yo suosdwoy] (v 183%) [004 - JUN0) oEﬁJ




IEZ11=r80d WwzyZe =050 T <L S[EI0L
(unu) 2z1§ apN1IEg
00001 0001 0ol 01 [ 10 0ot 0 0 8¥0T> Feoipey
.F_\ - 0 001 0 0 $P0C-7Z01 Bp[og J51¢ |
/ L . 001 0 0 AT Tpmog wAIpSp|
0T
001 3 z T1S-29¢€ P[0y [ewy
0f
- / 2 76 £ 7 798952 TApIOg e
1] € 180 e o 2
zseap f £ 56 0 0 952-081 3[qq0)) 5517
T | Jeap 05 &
/ o 5 3 g 0 081-8C1 3[qq0)) 351 ]
ool
il o 98 g 9 821-06 319900 T[EwWS
/| o 8L i T 0679 319900 Tew
-
fi o €9 g 9 79-5¥ ToAEID) 057800 K13 A
\Q\ oot 5§ 8 9 STt JAARED) 5IBOT) 13
¥ 3 ¥ TE9 [9ABID) B8180))
uonnQLISI( 37§ APNILY
Tr 3 ¥ 9°TT-0'01 [OARID) 25180)
{ww) ez1g ajonIEg ¢ 8 9 091-€T1 [eARID) WNIPIIA]
80T T1S 95T %71 9 Tt 91 8 ¥ | €0 TOOD - -
.0 I g 9 1108 [9ABID) WOIPSJA]
-z 61 g ¥ 08-LS [PABID) ouT]
¥ . Pl 0 0 LSOF [oARID) ouL]
e PT 3 z 002 ToA®ID SuLy A3\
w B
e,m 11 S b 0CO1 PUES 38160,) AT5
- 3 S b 0150 PUES 98180))
P 0 0 0 $0-ST0 PUeS WIPIN
o1 0 0 0 STOSZT0 puEs aum
e SIS 0 0 0 SZ1°0-200°0 REETE P
0L+, “ON ®1§ Z1/1E/S0 areq 0 0 0 900> ACIIATS
6 N Y WSWE garay JAIEIWN) o, oesuey Ul % junoel)y (W) 3zZIS IPNIR | [ L3 RE2G BV

V-0£090( "oN 102lorg JAA UonRI0)SH Weang yIoq suosduot],

(¥ 183 ) ayIny - JUN0) A[qq34|




Wiign'89l=r8a

Wwgl'e =050

001 ¥L S0
(w) 3zy§ 3pRIEY

00001 0001 001 01 I 10 o : 0 s TR
. 001 0 0 $¥0C¥C01 Tp[Og 351e]
001 0 0 AT TBp[aoH WAIPSI
00T € . TI529¢ Iap[uog [Py
([[ 7 smoA=— /117 - 3 3 ), 796952 TIPINOg T1ews
[/ o W 73 5 - 952081 EEREETY
11|+ 2205 . 53 T - 081921 31400 32T}
® 7 9z 61 bl 8T1-06 31q0D TrewS
N 13 91 1 069 31990 TTe0s
\ _ o |87 < b F9-Ct [2ABID) 35IB0 ) AID A
AV MM_ 33 8 9 ShTe 19ABID) 351200) A10 A
T 0 0 T€97TT ESISESETe
RIS SRR T < b 9°ZC-091 [OATID) BSTEC)
(ww) sz18 epoRIed 7 8 9 091-€ 11 [OARID) WINIP3A
8P0T  TIE 95T 8T 9 [ _ 9t g v 1 ST0 mao.w . +1 € z C11-0'8 [2ARID) WNIPIJA]
L | ¢ 11 € z 08-LS [9ABLD) A ]
M < 8 £ z LSt [2ARID) UL
8 = S € z 007 I EREREER
N” qw ¢ ¢ z 0C01 PUERS 0981807y AT
I 0 0 0 0TS0 PUES 35180))
. 0 0 S 0520 pues WIPO
0z 0 0 0 CTOSTI0 DUES 2UT]
wea30iSTH 0 0 0 ST1'0-290°0 ETEREFEEN
LE+H. ‘0N B1§ Z1/1£/50 aeq 0 0 0 900> AR
o1 25 X 2jSTIe ovay ApBIUN) o) Jouevy Ul % wmo) () 71S SPNIE] _a_h:wi

V-0£0000 0N afoxg Jad Uoner01say means yaoq suosduroy I,

{F 1e31) 21 - Juno) 223__




Wiye8ZI=F8d Wiign9s =05a 001 €9 S[BI0
ﬁE.Ew G ARG
00001 0001 001 o1 | 10 001 0 0 8¥0z> Foipeg
Virz==i e 00T 0 0 8FOT-FT01 IPPIROg T
- 01
| 001 0 0 +201-C1S IP[ROg TIMPIA}
i 0t
e / 001 g S T15-79¢ IGp[og [[EWy
il & 520 \\ \ % o %6 S € 9E95C T3prrog [Pwy
=] = "
||| 24eap ob .ml
| sep — E L8 € T 9GZ-081 219900 351E]
S
) S 8 9 v 081-8Z1 S19900) 331E]
Il 09 =
?ﬁ o " 3L 12 £1 87106 S[qq07) (e
LS € z 06-+9 319q0D [jewrg
\ 08
. 78 01 9 ¥9-<t [OARIY) 351807 ATa|
= vy 0 0 it [9ABID) 351807 AI3
vr ¢ z 769CC [2ABID 35I80))
UOKMQLUSI( JZI§ IPIIEY
v £l 8 972091 [SABID) 35180))
(ww) 8215 eponsed 6T 91 01 09T-¢ L1 [PABID) WIP2TA
8¥0C TI€  95C 8§71 +9 43 91 8 14 I ST0 T900
P s e _1 €l 01 9 €11-08 [PABID WNIPAA
. € 0 0 08-LS [2ABID 30T
® £ 0 0 LSOV [oA®IS) AU ]
=
B 4 € 0 0 00T [9ARID) SUL] A19
[i5=]
a ° £ 0 0 0z 01 pUeg 28180 A2/
oz ¢ 0 0 0150 PUES 95180))
€ 0 0 $05T0 PUES WP
* 3 0 0 ST0STT0 puEs ouT]
weI301sTH
€ € 7 SZ10-290°0 PUeg SuL] 415
1842 ON B1S TIIE/50 ateq 0 0 0 00> ABIDANS
1 298 X WASUIR A ey AN B[N O, aguey Ul %, o) (u) AzIS IpPnIed [CIEETTITY |

V-0€090( "ON 192[0ag JUH UONERI0ISI WedI)§ qI10, suosduwoy],

{ 182

PY - o) Hqqag




WY 9G=F8a WwgT =050 JoL 09 S[EI0L
() 971§ LI
00001 0001 001 o1 ! 1o 001 0 0 8¥0C> 0iped
I ’ 001 0 0 8POT-+C0T Top[uog 33Iv]
A ol
001 0 0 ¥Zol-21S ISp[NOg Wnpaj
0z
)4 001 0 0 T15-29¢ ToP[Nog [P0
N 7 1E0 ) co— 0t ﬂ_uJ
o — w & 00T 0 0 T9€-95C 15p[nog ([Fwy
g 12aA ) = 00T 0 0 957081 390D 951¢°]
| aeap ] s an
: \\ . 001 € 7 08T-8C1 3[qq0) 951e]
E:
/ il AW a 73 L ¥ 8T1-06 319000 e
S z — 08 06 L ¥ 069 319900 [[EW
! = 06 €8 0 0 v9-St [PARID) 58160 ATa
At |l 00l €3 € z bzt [SABID) 381800 A1
UOURQLOSK] 271§ 2P0Ie] 08 0 0 t9'¢d [9ABIL) ISIBO])
08 0 0 9T¢-091 [PARID 3180
(wwi) a1 apouey
08 0 0 091-€ 11 TPARID WIS
80T  TIS 95T 8TI 9 43 91 3 14 I S0 790
=== — - = — 0 08 € z €108 [0ARLD) TIPS
g LL 0 0 08LS 19A%IH 0 ]
2 LL 0 0 LSO [9ABID Ui
or 2
z LL 0 0 0%0C [PABID) SUL] AN
=
1 ® LL 0 0 0C0T1 PUES 951800 A1o |
iz L 0 0 0150 PUES 98180
LL Ll 01 $0-5C0 pUES WIIpa
ST
09 (1 01 STOSTIO puES SUL |
meI80)sTH
t 07 Tl STI0-290°0 pues 3m 12 |
89+T "ON ©I§ TI/IE/50 NEq e ¢ vl 00> ARIDALS
ZI 28X WeISTrRIy — PATIRINIINY) o4 oguByy Ul o/, une’y (i) 37§ apanae _&._Snj

Y-0£090( ‘ON 13fodg JAA WONBINISIY Wedg H10y suosduroyy,

{r 83X} J00g - N0y aﬂﬁj




BF 1
Crest Gage at X8-6 on UT (Year 1).
(EMH&T, 9/21/09)

BF 2
Crest Gage at XS-6 on UT (Year 2).
(EMH&T, 5/12/10)



BF 3
Crest Gage at XS-7 on Mainstem (Year 1).
(EMH&T, 9/21/09)

BF 5

Crest Gage at XS-7 on Mainstem (Year 2).
(EMH&T, 5/12/10)



APPENDIX C

UT-1 Maintenance
1.Maintenance Map for UT-1 (spring, 2011)
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