


(©)

)

d

(



Methods

Prior to our study, no morphological data (e.g., an as-built survey) had been collected since
construction. In 2005, we established benchmarks and 22 permanent cross-sections
throughout the four projects. A three-dimensional survey, with a total station and handheld
computer, was completed at each site in 2005, 2006, and 2007. The surveys were done
during low-flow conditions at approximately the same time each year. For the survey of each
cross-section, we recorded points at breaks in slope between the left and right endpoints.
Along the profile of the streambed, we surveyed channel thalweg and water surface at the
beginning and end of morphological features (e.g., riffles and pools). The longitudinal
profile survey began and ended at the beginning of riffles, so that average stream slope could
be accurately measured. Additional survey data were collected at in-stream structures, along
the tops of banks, and at observed bankfull indicators (Wolman and Leopold, 1957; Leopold,
1994). Additionally, we evaluated the bed material each year at each site by conducting a
reach-wide pebble count (Wolman, 1954). The median (dso) and g4t percentile (dss) particle
sizes were documented. We surveyed a subset of the cross-sections in 2009 and 2011. Due
to the limited nature of the 2009 and 2011 surveys, we are not including the data in this

paper, but we did use it to help interpret changes in benthic fauna between 2007 and 2011.

The bankfull elevation (i.e., active floodplain) was identified in 2005 at each cross-section.
This datum was used for all years to compute cross-section dimensions. Riffle and pool
cross-sections were segregated for analysis and reporting (Hey and Thorne, 1986). We

measured area, width, mean depth, and maximum depth (dmax) at each cross-section. At riffle



cross-sections, we also calculated width/depth ratio and maximum depth ratio (maximum
depth divided by mean depth). We determined the pool depth ratio (maximum pool depth
divided by riffle mean depth) at each pool cross-section. From the longitudinal profile data,
length and slope of each bed feature (e.g., riffles and pools) were measured, based on the
low-flow water surface profile. Additionally, pool spacing was measured as the horizontal
distance between the deepest point of one pool and the deepest point of the subsequent pool.
Dimensionless ratios were calculated from the profile data. Each riffle slope was divided by
average reach slope to obtain riffle slope ratios. Each riffle length and pool spacing was
divided by channel width (average of widths from all riffle cross-sections at a site) to obtain
riffle length ratios and pool spacing ratios. Stream pattern (i.e., planform) data were
collected; however, it is not reported here due to lack of discernible changes over the

monitoring period.

A benthic macroinvertebrate assessment was performed at each site in 2005, 2006, 2007, and
2011. All samples were collected during the month of August to lessen potential effects of
seasonal differences in the data. No benthic insect data were collected prior to 2005. All
benthic macroinvertebrate samples were collected using protocols developed by the North
Carolina Division of Water Quality (NCDWQ) (2006). Qualitative 4 surveys (1 kick net, 1
sweep net, a leaf pack, and visuals) were used at all collection locations. All specimens were
preserved in the field using standard protocols and identified to the lowest practical level in
the laboratory. Analytical methods used to compare population structures over time and

among locations included EPT (Ephemeroptera, Plecoptera and Trichoptera) abundance and



taxa richness (EPT and total) (Penrose, 2009). For calculation of EPT abundance, subjective
values of 1, 3 and 10 were given for rare (1-2 specimens), common (3-9 specimens), and
abundant (10 or more specimens) (NCDWQ, 2006). All fieldwork, biological and

morphological, included common personnel among years to ensure consistency in methods.

Results

Mean channel dimensions and ratios from the most recent monitoring year are summarized in
Table 5-2 (riffles) and Table 5-3 (pools). At riffles, cross-section area, width, and
width/depth ratio generally increased with drainage area. Exceptions included a lower cross-
section area at D than at C, and C with a lower width and width/depth ratio than B. Mean

riffle depth was similar among all sites except for C, which had deeper riftles.

Table 5-2. 2007 riffle cross-section dimensions and ratios (site means reported).

Site name Areaz(A) Width (W) Mean depth Width/dep'th Maximur'n
(m”) (m) (d) (m) (W/d) ratio depth ratio

A 4.4 6.8 0.7 10.6 1.6

B 5.8 8.0 0.7 11.1 1.7

C 6.8 7.4 0.9 8.2 L.5

D 6.3 9.2 0.7 14.1 1.9

Between 2005 and 2007, each site did have variations in cross-section dimensions (Figure
5-3). Changes in cross-section area were minor, with a magnitude less than 5% at any site.

The cross-section area at A changed the least, despite that project being the newest. Channel



width and width/depth ratio increased at all sites, and mean depth decreased at all sites except

C. B and D had the largest percentage change in width, depth, and width/depth ratio.

Pool cross-sections generally showed the same patterns as the riffle cross-sections. Pool
cross-section area, width, and depth increased as drainage area did, with the exception of the
width at C. Between 2005 and 2007, pool cross-section areas decreased, except for at D,

which saw an increase in all pool dimensions.

Table 5-3. 2007 pool cross-section dimensions and ratios (site means reported).

. Area (A Width (W Mean depth Pool depth
Site name (mz() ) (m)( : (d) (m§) ratiop
A 5.5 7.5 0.7 2.2
B 7.0 9.2 0.8 2.3
C 8.2 8.7 1.0 1.9
D 10.8 9.7 1.1 2.7




Figure 5-3. Riffle cross-section area (a), width (b), mean depth (c¢), and width/depth ratio (d)
(site means reported, with ranges shown).
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Riffle lengths generally increased with drainage area, while riffle slopes decreased. Over the
monitoring period, riffles at A shortened, while those at B and C became longer. Riffle
slopes became steeper at B, and flatter at A and C (Figure 5-4). As a result, there was no
uniform trend in riffle changes. We did not include riffle lengths and slopes from D in this
analysis, because of the lack of distinguishable bed features in this low-gradient stream.
Visual observations suggested that the features at D most resembling riffles were very
unstable, becoming shorter and steeper between 2005 and 2007. Average pool spacing at all
projects did not change over time, as a result of a constant number of pools over a fixed
stream length. Mean pool spacing for A, B, C, and D was approximately 22, 28, 29, and 32

meters, respectively.

Dimensionless ratios from the longitudinal profile (i.e., riffle slope ratio, riffle length ratio,
and pool spacing ratio) showed similar trends to the aforementioned dimensional data. These
ratios for the most recent monitoring year are summarized in Table 5-4. We chose to present
the dimensional data for the comparisons over time (Figure 5-4), since interpretation of
dimensionless ratios can be confounded by unrelated changes in riffle mean depth and
average reach slope. All riffles observed in 2007 had slopes between 0.6 and 3.5 times the
average channel slope. Riffle lengths were between 1.0 and 9.5 times the channel width.
Like the riffle lengths, pool spacings were highly variable, with a range of 0.8 to 8.2 times

channel width.
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Table 5-4. 2007 dimensionless ratios (mean reported, with range in parentheses).

Site name Riffle l'ength Riffle §lope Pool sp.acing
ratio ratio ratio

A 2.8 1.5 33
(1.7-5.2) (1.0-2.9) (1.6 -5.3)

B 4.2 1.6 3.6
(1.0-9.5) (0.6 —3.5) (0.8-7.2)

C 2.2 2.5 39
(1.4-2.9) (1.8-3.5) (1.2-8.2)

35
D no data no data (18-7.6)

Channel substrate was coarsest at the most upstream project, and finest at the most
downstream project (Figure 5-5). The median channel bed material (dsp) was gravel each
year at A, B, and C. At D, silt/clay and fine sand dominated the streambed, with only a small
fraction of fine gravel. During the monitoring period, both dso and dss became coarser at A,

B, and C, while changing little at D.
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Figure 5-5. Median substrate diameter (ds).

Benthic macroinvertebrate results are summarized in Table 5-5 and Figure 5-6. At A, the
macroinvertebrate metrics changed very little between 2005 and 2011, despite construction at
A having been completed approximately six months prior to the August 2005 sampling. A
slight increase in total richness, EPT richness, and EPT abundance occurred between 2005
and 2006, followed by slight decreases in 2007 and 2011. B followed the same trends as A:
metrics improved between 2005 and 2006, then decreased in 2007 and again in 2011.
Changes between 2005 and 2007 were minor, followed by a much larger change between
2007 and 2011. This decrease was mostly because of a decline in the number of caddisflies
(Trichoptera). All three metrics declined progressively between 2005 and 2011 at C, with the
sharpest drop in EPT taxa occurring between 2006 and 2007. These lost taxa, primarily
stoneflies (Plecoptera) and caddisflies (Trichoptera), had not recovered by 2011. Metrics at

D were consistently lower than at all other sites. Large declines in taxa richness and



abundance values were also seen at D during the first three monitoring years. However, a

limited recovery did occur between 2007 and 2011.

Table 5-5. Summary of benthic macroinvertebrate data.

Site name Year Number of Number of EPT
Total Taxa EPT Taxa Abundance

2005 58 29 85

2006 63 28 170

A 2007 60 25 81
2011 54 23 67

2005 62 30 120

B 2006 67 30 137
2007 61 28 93

2011 38 19 65

2005 56 28 136

2006 55 27 97

¢ 2007 47 19 76
2011 36 18 57

2005 50 19 73

2006 36 13 34

P 2007 20 5 7
2011 22 10 18




Figure 5-6. Number of total (a) and EPT (b) taxa.
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Discussion

Along the six kilometers of Little Brasstown Creek between the start of project A and the end
of project D, the morphology of the stream conformed to expected longitudinal trends.
Cross-section area and width generally increased as one moves downstream. Except for C,
which was constructed as a narrow, deep channel, W/d ratio increased in a downstream
direction, as a result of width increasing faster than depth (Beschta and Platts, 1986;
Malkinson and Wittenberg, 2006). Additionally, as drainage area increased, channel slope
and the size of bed material decreased (Church, 2002). Changes over time in the four
projects were more complex (Table 5-6). All sites saw an increase in riffle width over time,
as a result of streambank erosion. Riffle depths either became shallower (through deposition)
or stayed constant, resulting in a mixed net effect on cross-section area. W/d ratio increased
at all sites over time, contrary to the decrease that is expected as vegetation growth increases

(Malkinson and Wittenberg, 2006).

The changes in stream dimensions can be interpreted by comparing them to collections of
hydraulic geometry (e.g., cross-section area as a function of watershed area) for multiple
streams in the same physiographic region, known as regional curves (Leopold and Maddock,
1953; Hey and Thorne, 1986). Regional curves for the North Carolina mountain
physiographic region predicted cross-section areas of 4.4, 6.3, 8.4, and 9.3 square meters for
A, B, C, and D (Harman et al., 2000). The predicted area for A was consistent with the
stable cross-section area observed all three years. While some variation from the regional

curve can be expected as a result of natural variability (Leopold, 1994), this concurrence for



site A suggested that dimensions predicted by the regional curve may be appropriate for
Little Brasstown Creek. The cross-section areas at B, C, and D fell below the predicted
values from the regional curve. The increase in areas at B and C could be explained by a
tendency for the stream dimensions to move toward the predicted area, though cross-section
area at D decreased, despite being well below the predicted area. All four sites were
narrower and deeper than predicted by the regional curve, resulting in W/d ratios below those
observed in the regional curve study by Harman et al. (2000) and in observations of stable

streams of similar size in western North Carolina by Zink et al. (2012).

Table 5-6. Net change in stream characteristics between 2005 and 2007 (— — = >10% decrease;
— =2-10% decrease; O = <2% change; + = 2-10% increase; ++ = >10% increase).
Project ages over the period represented in the table are noted below project names.

A B C D
(years 0-2) (years 2-4) (years 1-3) (years 4-6)
A o + + —
\% + ++ + +
Riffle d — — ) —
dimension inax o) o) o) —
dinax/d + + o +
Wwi/d + ++ + ++
A — — — +
Pool \% — + o +
dimeor?sion d ) S— — +
dinax ++ o o +
dinax/d ++ + —_— ++
Riffle length — + ++ no data
Profile Riffle slope o ++ —_— no data
Pool spacing o o o o
log (dso) ++ ++ ++ ++
Substrate
log (dsa) ++ ++ ++ —_
M Richness + o —— ——
inver?:tr)(r)ates EPT richness S— _— S— —
EPT abundance — —_— —_— —_—




A riffle-pool morphology is typical of a stream with the valley slopes and sediment sizes
found in the monitored reaches (Montgomery and Buffington, 1997; Chartrand and Whiting,
2000). A reach with low sinuosity, such as C, can still be expected to have riffle-pool
features with meaningful geomorphic characteristics (Schumm, 1977; Knighton, 1998).
However, the morphology and planform location of riffles and pools in the four monitored
reaches has been affected by the installation of boulder and log in-stream structures. Some of
these structures span the channel and act as grade control devices, mimicking step features
normally not observed in streams with these slopes and bed material (Montgomery and
Buffington, 1997). As a result of the relative permanence provided by the structures, channel
bed features had limited opportunity to change over time, and did not show a central
tendency to evolve toward a particular length, slope, or spacing. As a result, observed riffle
lengths, riffle slopes, and pool spacings should not be expected to conform to observations of
natural streams. For example, the expectation that riffle length ratio and pool spacing ratio
increase as slope and sediment size decrease (Lofthouse and Robert, 2008) cannot be
validated in this study. Pool spacing ratios in natural streams have been reported to be
between 5 and 7 (Leopold et al., 1964) and between 3 and 9 (Beschta and Platts, 1986). A
theoretical pool spacing ratio of 6 has been suggested, though field studies have shown a very
wide range (Carling and Orr, 2000). Mean pool spacing ratios in this study were between 3.3
and 3.9, in part a result of in-stream structures forcing pools in locations in addition to those

expected at meander bends.



Interpretation of the biological data demonstrates the challenges inherent in this type of
monitoring. Separating the effects of restoration, upstream conditions, and variations in flow
is difficult. The 2005 sampling was done in higher than normal flow, while the 2007
sampling was done during a time of low flow (Table 5-7). Both can negatively affect
richness and abundance of macroinvertebrates (Fritz and Dodds, 2004; Carline and Walsh,
2007). Small beaver dams, which can serve to increase downstream water temperature, were
observed at least once at each site between 2005 and 2011. Despite these confounding
factors, having four sampling stations along the same stream minimized many of these
effects. Even if sites were sporadically affected by changes in flow and water temperature,
restored rural sites in North Carolina are often favored by benthic fauna with resilience to
disturbance, due to rapid reproduction and short life spans (Tullos et al., 2009). As a result,
we expected that the composition of macroinvertebrate communities was largely a result of

habitat and water quality within a specific project.

Table 5-7. Precipitation (cm) at Murphy, North Carolina in months prior to
macroinvertebrate sampling (SERCC, 2012).

Normal 2005 2006 2007 2011

May 12.3 4.6 10.5 6.4 5.2

June 12.1 22.0 12.1 5.7 17.2

July 12.5 21.9 7.4 17.5 11.3
August 11.8 10.4 10.6 3.1 7.6
Four month total 48.8 59.0 40.6 32.7 41.2

The effects of water quality, particularly fine sediment, on the density and composition of

macroinvertebrate populations are well documented (Lenat et al., 1981; Berkman and



Rabeni, 1987). Excess fine sediment negatively affects macroinvertebrates by causing
difficulty in respiration, filter feeding, increasing drift, and changing the substrate, and
therefore habitat (Wood and Armitage, 1997). In addition to a stable, coarse substrate,
habitat is improved by the presence of in-stream wood, fine root hairs, and leaf packs (Benke
et al., 1985; Roy et al., 2003; Tullos et al., 2006). Recently constructed stream restoration
projects often lack these habitats, and rely on vegetation growth and inputs from the
watershed to develop them. Habitat development and colonization can potentially be
accelerated by using restoration approaches, such as those at A and C, that retain portions of

the pre-existing channel bed and/or vegetation (Korsu, 2004).

The macroinvertebrate populations in these study reaches did not suggest an overall
improvement in water quality and habitat over the duration of our study. Between 2005 and
2011, A had very little bank erosion, stable riffles and cross-sections, and structures
performing as intended. As a result, habitats were likely stable, and water quality was not
negatively impacted by fine sediment from the project. B and C were subject to bank erosion
and sediment deposition in the channel bed. Additionally, sporadic failure of in-stream
structures at B and C likely resulted in increased sediment loading and instability of some
habitats. D had a lot of interannual variability in streambed and bank conditions. Structure
failure and continued pool enlargement likely contributed sediment to the stream and
disrupted potential habitat. Additionally, riffles at D were rare and dominated by clay and
sand, with little gravel available. When fine sediment affects riffles, snag and bank habitats

become more important (Roy et al., 2003). However, the combination of fine sediment in



riffles and loss of potential bank habitat through erosion likely had strong effects on

macroinvertebrates at D.

Post-construction recovery times for macroinvertebrates cannot be generalized among
restoration projects, with documented times ranging from weeks to several years (Korsu,
2004; Gerard, 2005; Herbst and Kane, 2009; Penrose, 2009). In Little Brasstown Creek, EPT
taxa richness was highest at all sites in 2005, the first year of monitoring. This was 0, 2, 1,
and 4 years after construction for A, B, C, and D. Sites A, B, and C had their highest
numbers of total and EPT taxa within three years of construction, then did not sustain those
populations as the projects aged (Figure 5-7). Without pre-construction macroinvertebrate
data, we cannot say whether restoration activities in Little Brasstown Creek have
successfully re-established or improved benthic fauna. However, a general decrease in
macroinvertebrate indices in the years after construction suggests that instabilities within the
restoration projects are preventing water quality and habitat development from being

maintained at their potential levels.



70

Project age (years)

A‘)‘\\
60 TP e ——
ML N
S 40 ~-A
< \ ~e
s 30 N > B
2
= 2 N - | e
Z

10 —+D

0

1 2 3 4 5 6 7 10
Project age (years)
(2)

35
s 30 TN A
P~ Ve
= 25
= -
= 20 \_ A
Sy
5 15 \ B
2
E10 N —A— ~°C
2‘ //

5 =D

0

1 2 3 4 5 6 7 10

(b)

Figure 5-7. Number of total (a) and EPT (b) taxa by project age.




Conclusions

The advancement and improvement of the stream restoration practice relies on long-term
monitoring and interpretation of existing and future projects. Appeals for dissemination of
comprehensive, long-term monitoring results have been frequent, though literature describing
such studies is rare. While our monitoring effort was limited in duration and intensity, we
wanted to enhance the available literature by sharing our methodology and results from this
unique study of multiple restoration projects on the same stream. The simultaneous
monitoring of multiple projects on the same stream facilitates project comparisons by
removing potential confounding effects of streamflow and watershed conditions. We want to
renew the call for additional high-quality, multidisciplinary monitoring of stream restoration
projects. Based on our experience monitoring Little Brasstown Creek, future monitoring
studies would benefit greatly from data collection prior to, and immediately after, stream

restoration.
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CONCLUSIONS

As land development continues, natural resources become scarcer, and environmental
legislation progresses, the protection and enhancement of ecosystems will remain a priority.
The understanding of physical, biological, and chemical processes, and their interactions in
streams, continues to advance. For the field of stream restoration to continue to progress,
available technologies and data must be synthesized and made publicly available. Future
projects are likely to contain a synthesis of approaches and goals, rather than a single-minded
approach of creating a stable channel. Stream restoration designers will require a toolbox of
relevant techniques that can be applied to meet these goals. An optimal stream restoration
design will make use of all available tools: hydraulic and sediment transport data, reference
reach studies, hydraulic geometry, monitoring results, and an understanding of ecological and
biological processes. The research included in this dissertation was conducted with the intent

of adding to the existing bodies of knowledge for all of these items.

Over both time and space, variability abounds in stream channels. The results of Chapter 3
demonstrated that a single value for Manning’s n cannot be assumed for all stream channels.
Further, within the same channel, one value of Manning’s n does not represent all flows.
Chapter 4 showed geomorphic variability among streams in a natural setting. Collecting data
from only one of the study reaches would provide a limited view of stream geomorphology.
Temporal variability in the biology and morphology of streams is evident in the multi-year

study presented in Chapter 5. Understanding that these types of variability exist is essential



when collecting reference reach data, designing a monitoring plan, or interpreting monitoring

results.

Chapter 1

Water quality in a stream is the result of a complex interaction of physical, chemical, and
biological traits of the channel, riparian area, and watershed. Stream restoration, assuming
improved water quality is a goal, requires consideration of all of these aspects, not simply
what is needed to maintain a stable hydrologic and sediment flow regime. The water quality
effects of a stream restoration project can be impacted by choices made regarding in-stream
structures, floodplain traits, and construction approaches. Restoration approaches that are
good for stream hydraulics (e.g., slowing flow, increasing floodplain access) also have
positive implications for sediment and carbon storage, and treatment of nitrogen and
phosphorus. Recommended actions for water quality improvement are consistent with
typical stream restoration design goals, but are not always put into practice to the extent

necessary.

Chapter 2

Post-construction monitoring of stream restoration projects allows practitioners to better
understand the effects of design choices, timelines for recovery, and the interactions among
physical and biological aspects of a riparian system. For monitoring to provide meaningful

information, a well-designed, long-term monitoring plan must be implemented.



Understanding the components and methodology of geomorphic monitoring prior to

developing a plan allows data to be collected consistently and efficiently.

Chapter 3

The amount of resistance provided by the channel directly affects the amount of energy
dissipated, and consequently, velocity and discharge. Channel roughness, typically described
by Manning’s n, is commonly used to describe the amount of resistance that flow encounters.
Choosing a value for a roughness coefficient is not an arbitrary decision, nor one that should
be done by solely looking at a table. Ideally, a roughness coefficient can be calculated from
a long-term record of channel discharge and hydraulic geometry. In the absence of these
data, a combination of photo references and a validated qualitative method would be

preferable, along with an understanding of the factors that cause variations in roughness.

Chapter 4

This study was intended to describe the conditions of stream channels in the southern
Appalachian mountains when largely undisturbed by humans. Morphological information,
including channel dimensions and bedform measurements, was gathered from fourteen
alluvial stream reaches in the Little Santeetlah Creek and Slickrock Creek watersheds. These
reaches had dimensions similar to existing regional curves, while demonstrating a large
amount of local variability in the types and measurements of bed features. A variety of
vegetation conditions, LWD placement, and macrohabitats were observed, often within the

same reach. Hydraulic geometry for cross-section area and width in this study did not differ



significantly from published regional curves for the mountain physiographic region of North
Carolina. A large amount of variability existed regarding the locations and characteristics of
geomorphic units in the longitudinal profile. Thirteen of the 14 study reaches were
composed of steps, riffles, and pools; rather than a continuous step-pool or riffle-pool
sequence. Observations from these reaches did not suggest a definitive rule regarding the
proportion of steps and riffles in streams. Pools occupied greater than 50% of the stream
length in all reaches with slope less than 0.07 m/m. Significant correlation existed between
step height ratio and slope, suggesting that step height can be approximated as the product of
channel width and slope. Riffle length and riffle slope ratios for these streams were also

significantly correlated with slope, though pool spacing was not.

Chapter 5

The advancement and improvement of the stream restoration practice relies on long-term
monitoring and interpretation of existing and future projects. Appeals for dissemination of
comprehensive, long-term monitoring results have been frequent, though literature describing
such studies is rare. This study analyzes geomorphic and biological monitoring data
collected over six years at four stream restoration sites on Little Brasstown Creek, North
Carolina. The simultaneous monitoring of multiple projects on the same stream facilitates
project comparisons by removing potential confounding effects of streamflow and watershed
conditions. Changes over time in the four projects were complex. All sites saw an increase
in riffle width over time, as a result of streambank erosion. Riffle depths either became

shallower (through deposition) or stayed constant, resulting in a mixed net effect on cross-



section area. W/d ratio increased at all sites over time. As a result of the relative
permanence provided by in-stream structures, channel bed features had limited opportunity to
change over time, and did not show a central tendency to evolve toward a particular length,
slope, or spacing. The macroinvertebrate populations in these study reaches did not suggest
an overall improvement in water quality and habitat over the duration of the study. Most
sites saw their highest number of EPT taxa within a few years of construction, then did not

sustain those populations as the project aged.

Lessons learned
Over the several years of data collection and analysis for this research, many lessons were
learned. Most of these have been incorporated into the methodology presented in Chapter 2.

Additional observations relevant to stream monitoring and assessment include the following.

When a stream restoration site is initially being set up for long-term monitoring, potential
future site conditions should be considered. Specifically, long-term morphological changes
can affect the selection of cross-section locations. The potential for downstream migration of
longitudinal features should prevent a cross-section from initially being located at a
transitional point in the channel (e.g., at the head of the riffle). Additionally, bank erosion
and floodplain aggradation should be considered when choosing the location of cross-section
endpoints. If in doubt, one should err towards making a cross-section too wide, rather than
risk the cross-section becoming obsolete if a streambank erodes past an endpoint. Future

vegetation growth should also be considered when setting up a site for monitoring. Many



stream restoration projects are relatively devoid of vegetation during the first monitoring
year, allowing for unrestricted visibility. After several years, vegetation growth can impede

lines of sight from occupied points to benchmarks and cross-sections.

Consistency in monitoring techniques and personnel among years is essential. Using the
same equipment, benchmarks, and occupied points can reduce surveying error. Having at
least one person in common among years maintains consistency in data collection methods.
While field notes are not always needed when conducting a total station survey, they can be
invaluable with respect to finding cross-sections, pebble count locations, photo points, and

macroinvertebrate sampling locations.

At least one person involved in monitoring field activities should have experience with the
analysis and reporting of monitoring data. Knowledge of how the survey points are
manipulated into meaningful data can help guide decisions in the field. As an example,
inexperienced field personnel may collect too many survey points, thinking that they are
erring on the side of caution. In addition to unnecessarily increasing surveying and data
analysis time, changes among years in the density of survey points can lead to erroneous

interpretation of results.

Data should be processed and interpreted as soon as possible after field work. Waiting
several months between data collection and data analysis can cause personnel to forget

pertinent information, and reduces the opportunity to return to the field if needed.



In summary, if meaningful results are to be obtained, assessment and monitoring of streams
must be more than an afterthought, and must be directed by experienced personnel. A
monitoring plan should be well-thought out and reviewed before initiating field work.
Choices made in the first year will dictate the course of the monitoring, and can have long-

term repercussions.

Future research

The effects of these, and similar, studies can be geographically limited. The hydraulic
geometry observations from gaged North Carolina mountains streams are less relevant in the
coastal plain, or on smaller streams in the mountains. Similarly, the geomorphic
characteristics of streams in Joyce Kilmer/Slickrock Wilderness have less value for those
interested in low-slope sand bed channels, or even streams in mountainous, but more arid,
regions. However, the methodology contained in these studies can, and should, be applied to
future studies in other regions. For similar reasons, monitoring of stream restoration projects
must continue across a range of design approaches, stream types, and physiographic regions.
For the results of future monitoring studies to be most meaningful, they should have well-
designed, multidisciplinary monitoring plans, and continue for a sufficient duration to
provide clear results. A significant portion of monitoring resources should be devoted to

such comprehensive studies, rather than short-term, less-intensive data collection.
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Supplementary Information for Chapter 3:

Channel Roughness in North Carolina Mountain Streams



Hydraulic Geometry Data
West Fork Pigeon River, USGS Gage No. 03455500

Discharge| Width Area Depth Velocity Shear Manning's
Date (cfs) (ft) (sq ft) (ft) (ft/sec) |, STESS n
q (Ibs/sq ft)
8/27/95 2280 97 383 3.95 5.95 1.90 0.055
8/30/05 1840 87 349 4.01 5.27 1.93 0.062
12/1/10 338 83 157 1.89 2.15 0.91 0.093
12/1/10 335 83 155 1.87 2.16 0.90 0.091
1/23/98 332 75 156 2.08 2.13 1.00 0.100
5/8/09 244 80 154 1.93 1.58 0.92 0.127
9/23/04 232 90 148 1.64 1.57 0.79 0.116
2/4/97 210 75 124 1.65 1.69 0.79 0.108
4/5/01 164 74 117 1.58 1.40 0.76 0.126
3/27/97 152 74 116 1.57 1.31 0.75 0.134
5/23/03 150 74 112 1.51 1.34 0.73 0.128
2/5/99 137 74 110 1.49 1.25 0.71 0.136
12/7/09 136 78.6 124 1.58 1.10 0.76 0.161
3/12/08 131 81 133 1.64 0.98 0.79 0.184
12/7/09 127 82 113 1.38 1.12 0.66 0.144
1/27/95 124 74 109 1.47 1.14 0.71 0.148
4/14/04 122 74 117 1.58 1.04 0.76 0.170
6/9/05 120 79 137 1.73 0.88 0.83 0.215
3/18/96 116 74 102 1.38 1.14 0.66 0.142
2/28/01 114 71 100 1.41 1.14 0.68 0.144
12/9/96 112 74 105 1.42 1.07 0.68 0.154
4/14/00 109 73 103 1.41 1.06 0.68 0.155
3/5/07 108 81 132 1.63 0.82 0.78 0.221
6/2/09 107 82 114 1.39 0.94 0.67 0.173
4/6/09 107 78.5 119 1.52 0.90 0.73 0.191
4/18/05 107 78 134 1.72 0.80 0.83 0.234
2/11/04 107 74 110 1.49 0.97 0.71 0.175
4/6/09 105 78.5 117 1.49 0.90 0.72 0.190
6/1/09 104 62 101 1.63 1.03 0.78 0.175
5/14/09 101 78 116 1.49 0.87 0.71 0.195
10/2/02 100 73 96.2 1.32 1.04 0.63 0.151
12/20/05 93.6 81 127 1.57 0.74 0.75 0.239
6/6/02 91.9 73 95.7 1.31 0.96 0.63 0.163
4/3/03 89.7 73 95.7 1.31 0.94 0.63 0.167
10/19/95 86.1 71 93.8 1.32 0.92 0.63 0.171
6/13/95 85.7 74 90.8 1.23 0.94 0.59 0.158
4/8/02 832 73 92.6 1.27 0.90 0.61 0.170
12/4/97 82.7 77 97.9 1.27 0.84 0.61 0.181
1/6/05 82.5 77 127 1.65 0.65 0.79 0.280
4/27/06 82.2 80 122 1.53 0.67 0.73 0.256
4/28/10 81.9 79 101 1.28 0.81 0.61 0.189
12/10/02 79.8 73 92.5 1.27 0.86 0.61 0.177
2/16/06 79.2 79 119 1.51 0.67 0.72 0.257
2/10/03 79 74 91.2 1.23 0.87 0.59 0.173
12/17/10 77.9 82 97.7 1.19 0.80 0.57 0.184




Hydraulic Geometry Data
West Fork Pigeon River, USGS Gage No. 03455500

Discharge| Width Area Depth Velocity Shear Manning's
Date (cfs) (ft) (sq ft) (ft) (ft/sec) |, STESS n
q (Ibs/sq ft)
10/19/06 77.9 82 114 1.39 0.68 0.67 0.238
12/8/03 77.9 75 99.9 1.33 0.78 0.64 0.202
4/25/96 77.2 73 89.8 1.23 0.86 0.59 0.174
10/21/04 72.3 76 127 1.67 0.57 0.80 0.323
3/5/10 71.7 79 95.4 1.21 0.75 0.58 0.197
5/20/98 71.7 75 87.7 1.17 0.82 0.56 0.177
12/11/06 70.8 80 111 1.39 0.64 0.67 0.254
5/21/97 64.1 73 87.4 1.20 0.73 0.58 0.200
8/16/05 63 80 114 1.43 0.55 0.68 0.299
10/13/09 61.7 79.5 91.6 1.15 0.67 0.55 0.213
4/6/95 60.3 73 73.6 1.01 0.82 0.48 0.160
8/2/95 57.6 70 73.1 1.04 0.79 0.50 0.170
2/3/00 57.2 73 84.2 1.15 0.68 0.55 0.211
7/16/03 55.4 72 81.3 1.13 0.68 0.54 0.208
4/30/08 53 81.5 89.6 1.10 0.59 0.53 0.235
1/9/08 51.5 79 101 1.28 0.51 0.61 0.301
1/9/08 51.4 74 95.5 1.29 0.54 0.62 0.287
5/27/04 50.9 73 87.1 1.19 0.58 0.57 0.251
6/4/96 50.8 73 76 1.04 0.67 0.50 0.200
7/11/97 50.4 73 79.7 1.09 0.63 0.52 0.219
5/28/99 49.6 75 86.4 1.15 0.57 0.55 0.250
8/11/04 48.8 73 87.5 1.20 0.56 0.58 0.264
2/23/11 48.6 81 84.1 1.04 0.58 0.50 0.231
2/25/02 46.9 73 79.2 1.08 0.59 0.52 0.232
8/19/96 45.8 74 83.3 1.13 0.55 0.54 0.257
5/9/07 45.4 81 96 1.19 0.47 0.57 0.309
6/29/10 44.9 78 84.8 1.09 0.53 0.52 0.260
2/11/09 44 81 82.5 1.02 0.53 0.49 0.248
12/3/01 422 73 76.2 1.04 0.55 0.50 0.242
5/31/01 41.8 73 72 0.99 0.58 0.47 0.223
10/17/05 41.6 79 107 1.35 0.39 0.65 0.411
10/2/03 41 71 72.2 1.02 0.57 0.49 0.232
7/3/01 39.5 74 68.4 0.92 0.58 0.44 0.214
10/21/96 39.1 74 79.4 1.07 0.49 0.52 0.278
10/8/08 33.1 79 84 1.06 0.39 0.51 0.345
8/8/06 322 81 90.7 1.12 0.36 0.54 0.396
9/2/08 32 73 80 1.10 0.40 0.53 0.347
10/3/01 30.7 72 66.7 0.93 0.46 0.45 0.269
6/13/06 30.1 80 78.7 0.98 0.38 0.47 0.337
12/11/00 28.8 72 66.8 0.93 0.43 0.45 0.288
8/15/00 27.4 24 22.9 0.95 1.20 0.46 0.106
8/9/99 26.6 72 67.9 0.94 0.39 0.45 0.320
7/27/09 252 78 72.8 0.93 0.35 0.45 0.360
10/5/99 23 28 223 0.80 1.03 0.38 0.109
6/11/07 22.6 79 80.6 1.02 0.28 0.49 0.471




Hydraulic Geometry Data
West Fork Pigeon River, USGS Gage No. 03455500

Discharge| Width Area Depth Velocity Shear Manning's
Date (cfs) (ft) (sq ft) (ft) (ft/sec) |, STESS n
q (Ibs/sq ft)
10/4/10 21.6 79 59.1 0.75 0.37 0.36 0.294
6/11/07 21.6 79 81.2 1.03 0.27 0.49 0.499
7/17/98 21.5 31 19.8 0.64 1.09 031 0.089
6/25/08 21.4 36.3 40.8 1.12 0.52 0.54 0.269
7/20/00 21.1 23.5 22.5 0.96 0.94 0.46 0.135
10/3/00 20.5 25 21.8 0.87 0.94 0.42 0.127
8/5/02 19.6 72 59.1 0.82 0.33 0.39 0.345
11/12/08 16.4 60 71.5 1.19 0.23 0.57 0.639
9/7/10 16.2 80 53.1 0.66 0.31 0.32 0.325
10/18/07 15.9 79 72 0.91 0.22 0.44 0.555
7/24/08 15.8 31 29.2 0.94 0.54 0.45 0.232
10/6/98 15.8 28 23.8 0.85 0.66 0.41 0.176
9/7/10 152 80 53.6 0.67 0.28 0.32 0.352
8/28/98 13.2 25 20.8 0.83 0.63 0.40 0.182
9/13/07 12.3 78 62.6 0.80 0.20 0.39 0.573
9/13/07 12.2 78 62.3 0.80 0.20 0.38 0.573
9/16/98 10.7 25 20.8 0.83 0.51 0.40 0.224
8/22/08 9.88 28 29.7 1.06 0.33 0.51 0.408




Hydraulic Geometry Data
Davidson River, USGS Gage No. 03441000

Discharge| Width Area Depth Velocity Shear Manning's
Date fs) (ft) (sq ft) (ft) (ft/sec) | STESS n
(c q (Ibs/sq ft)
9/21/09 3130 87 410 4.71 7.63 1.18 0.035
4/4/74 1480 62 264 4.26 5.61 1.06 0.044
11/30/10 815 70.1 285 4.07 2.86 1.01 0.084
3/10/98 354 67 171 2.55 2.07 0.64 0.085
1/12/98 228 67 114 1.70 2.00 0.42 0.067
8/26/08 225 58.3 160 2.74 1.41 0.69 0.131
10/5/09 223 59.2 153 2.58 1.46 0.65 0.121
2/25/03 222 66 119 1.80 1.87 0.45 0.075
5/4/98 218 67 114 1.70 1.91 0.42 0.070
2/9/04 212 66 119 1.80 1.78 0.45 0.078
10/16/02 209 66 120 1.82 1.74 0.45 0.080
3/13/02 207 65 121 1.86 1.71 0.46 0.083
2/17/10 204 65 122 1.88 1.67 0.47 0.086
4/8/03 202 66 118 1.79 1.71 0.45 0.081
1/25/95 197 67 116 1.73 1.70 0.43 0.080
10/16/95 190 63 101 1.60 1.88 0.40 0.068
2/11/97 169 67 102 1.52 1.66 0.38 0.075
5/21/03 167 66 105 1.59 1.59 0.40 0.081
4/3/97 165 60 112 1.87 1.47 0.47 0.097
4/2/01 163 65 107 1.65 1.52 0.41 0.086
10/4/96 155 67 93.5 1.40 1.66 0.35 0.071
2/26/96 153 66 95.5 1.45 1.60 0.36 0.075
8/3/05 149 67 104 1.55 1.43 0.39 0.088
12/11/96 148 67 91.9 1.37 1.61 0.34 0.072
8/27/96 145 63 88.7 1.41 1.63 0.35 0.072
12/12/05 144 66 104 1.58 1.38 0.39 0.092
3/28/95 143 59 132 2.24 1.08 0.56 0.148
7/14/03 135 66 96.2 1.46 1.40 0.36 0.086
4/1/02 135 65 104 1.60 1.30 0.40 0.099
6/6/05 133 66 99.3 1.50 1.34 0.38 0.092
4/12/00 133 63 97.4 1.55 1.37 0.39 0.092
4/21/05 130 67 102 1.52 1.27 0.38 0.098
2/10/06 129 66 105 1.59 1.23 0.40 0.104
12/3/03 129 66 98.5 1.49 1.31 0.37 0.094
5/4/09 128 67.5 96.6 1.43 1.33 0.36 0.090
11/19/04 122 66 97 1.47 1.26 0.37 0.097
12/6/06 119 66 95.4 1.45 1.25 0.36 0.096
4/19/10 118 62.3 115 1.85 1.03 0.46 0.138
12/1/95 118 66 80.3 1.22 1.47 0.30 0.073
6/28/10 117 66 100 1.52 1.17 0.38 0.106
3/21/06 114 59 108 1.83 1.06 0.46 0.133
6/28/10 113 66 97 1.47 1.16 0.37 0.104
5/12/99 111 58 110 1.90 1.01 0.47 0.143
2/9/99 110 66 81.3 1.23 1.35 0.31 0.080
1/11/05 106 66 89 1.35 1.19 0.34 0.096




Hydraulic Geometry Data
Davidson River, USGS Gage No. 03441000

Discharge| Width Area Depth Velocity Shear Manning's
Date (cfs) (ft) (sq ft) (ft) (ft/sec) |, STESS n
q (Ibs/sq ft)
5/22/97 106 64 78.8 1.23 1.35 031 0.080
5/24/04 105 66 91 1.38 1.15 0.34 0.101
4/18/96 104 65 77.5 1.19 1.34 0.30 0.079
2/29/08 103 67 87.9 1.31 1.17 0.33 0.096
5/30/95 92 65 88.2 1.36 1.04 0.34 0.110
8/9/04 90.3 66 81.7 1.24 111 0.31 0.098
4/24/08 87.2 61.8 98.5 1.59 0.89 0.40 0.145
11/27/01 86.6 63 80.6 1.28 1.07 0.32 0.103
2/6/02 83.7 64 78.6 1.23 1.06 0.31 0.101
7/12/95 83.6 58 65.5 1.13 1.28 0.28 0.080
2/21/01 82.7 62 75.6 1.22 1.09 0.30 0.098
2/16/11 82.5 62.2 83.3 1.34 0.99 0.33 0.115
12/3/02 81.1 66 80.7 1.22 1.00 0.31 0.107
10/12/05 77.6 66 83.9 1.27 0.92 0.32 0.119
12/22/10 76.1 60.9 104 1.71 0.73 0.43 0.184
5/21/96 75.9 66 66.7 1.01 1.14 0.25 0.083
7/9/97 74 64 69.1 1.08 1.07 0.27 0.092
10/7/03 71.7 59 73.5 1.25 0.98 0.31 0.112
8/16/10 70.8 65 73.1 1.12 0.97 0.28 0.105
8/16/10 68.2 65 71.6 1.10 0.95 0.27 0.105
4/5/04 66.7 65 75 1.15 0.89 0.29 0.116
1/5/09 63.3 68 76.3 1.12 0.83 0.28 0.122
2/7/00 63.1 65 67.8 1.04 0.93 0.26 0.104
4/14/06 62.6 66 77.1 1.17 0.81 0.29 0.128
7/2/96 61.9 58 57.4 0.99 1.08 0.25 0.087
8/12/97 61.5 65 63.8 0.98 0.96 0.24 0.096
12/9/99 60.8 61 64.9 1.06 0.94 0.27 0.105
6/29/06 60.3 65 72.7 1.12 0.83 0.28 0.122
6/4/02 59.4 63 72 1.14 0.83 0.29 0.125
4/30/07 58.3 66 74.3 1.13 0.78 0.28 0.130
2/24/09 57.7 63 65.6 1.04 0.88 0.26 0.110
5/22/01 57.6 63 73.3 1.16 0.79 0.29 0.132
6/30/09 56.4 67 70.5 1.05 0.80 0.26 0.122
6/29/07 56.1 67 70.4 1.05 0.80 0.26 0.122
10/12/99 54.6 59 61.4 1.04 0.89 0.26 0.109
6/29/07 53.9 67 77.3 1.15 0.70 0.29 0.148
12/5/00 53.8 64 67.2 1.05 0.80 0.26 0.121
7/6/98 47.7 64 55.1 0.86 0.87 0.21 0.098
6/16/08 472 60.6 98.6 1.63 0.48 0.41 0.272
11/25/08 47 63 50.8 0.81 0.93 0.20 0.088
10/11/06 47 64 66 1.03 0.71 0.26 0.135
10/1/01 46.6 61 62.5 1.02 0.75 0.26 0.128
6/28/00 452 62 60.8 0.98 0.74 0.24 0.125
9/1/09 44.3 61 47 0.77 0.94 0.19 0.084
6/12/07 423 63 54.8 0.87 0.77 0.22 0.111




Hydraulic Geometry Data
Davidson River, USGS Gage No. 03441000

Discharge| Width Area Depth Velocity Shear Manning's
Date (cfs) (ft) (sq ft) (ft) (ft/sec) |, STESS n
q (Ibs/sq ft)
6/28/01 422 64 65.1 1.02 0.65 0.25 0.147
8/30/06 42.1 66 58.6 0.89 0.72 0.22 0.121
6/12/07 41 63 54 0.86 0.76 0.21 0.112
10/4/10 39.7 58.2 83.4 1.43 0.48 0.36 0.251
6/12/07 37.7 63 52.8 0.84 0.71 0.21 0.117
8/9/99 36.2 63 46.7 0.74 0.78 0.19 0.099
10/15/97 35.1 58 46.8 0.81 0.75 0.20 0.109
12/14/07 34.8 64 50.5 0.79 0.69 0.20 0.116
9/8/09 34.4 60 49.4 0.82 0.70 0.21 0.119
9/8/09 33.4 60 48.9 0.82 0.68 0.20 0.120
8/29/00 32.8 61 51.9 0.85 0.63 0.21 0.134
8/8/07 32.6 64 45 0.70 0.72 0.18 0.103
8/8/07 31.3 64 44.2 0.69 0.71 0.17 0.104
7/30/08 29.3 63 59.9 0.95 0.49 0.24 0.186
8/25/98 27.5 55 37 0.67 0.74 0.17 0.097
8/7/02 26.8 62 51.8 0.84 0.52 0.21 0.161
10/4/00 252 63 50.6 0.80 0.50 0.20 0.163
10/12/07 24.8 66 50.8 0.77 0.49 0.19 0.162
8/16/07 24.6 62.5 44.4 0.71 0.55 0.18 0.135
8/16/07 24.1 62.5 45.9 0.73 0.53 0.18 0.146
10/2/08 23.8 54 82.3 1.52 0.29 0.38 0.430
10/22/98 23.7 63 30.5 0.48 0.78 0.12 0.075
8/5/08 19.2 57.1 71.2 1.25 0.27 0.31 0.404
8/8/08 18.4 55.7 73 1.31 0.25 0.33 0.447




Hydraulic Geometry Data
Cataloochee Creek, USGS Gage No. 03460000

Discharge| Width Area Depth Velocity Shear Manning's
Date (cfs) (ft) (sq ft) (ft) (ft/sec) |, STESS n
1 (Ibs/sq ft)
12/9/09 1440 97.6 344 3.52 4.19 1.76 0.074
12/9/09 1280 82.5 277 3.36 4.62 1.68 0.064
12/9/09 1060 80.8 250 3.09 4.24 1.54 0.067
2/14/00 493 84 185 2.20 2.66 1.10 0.084
3/19/02 290 77 137 1.78 2.12 0.89 0.092
12/15/09 228 75 110 1.47 2.07 0.73 0.083
4/7/03 217 778 119 0.15 1.82 0.08 0.021
2/23/05 199 72 113 1.57 1.76 0.78 0.102
2/21/03 196 74 114 1.54 1.72 0.77 0.103
3/25/97 195 76 113 1.49 1.73 0.74 0.100
12/6/04 194 74 114 1.54 1.70 0.77 0.104
1/12/98 189 76 110 1.45 1.72 0.72 0.099
4/29/10 171 65 71.2 1.10 2.40 0.55 0.059
2/4/97 171 76 108 1.42 1.58 0.71 0.106
4/29/10 168 61 72.9 1.20 2.30 0.60 0.065
3/13/96 163 75 108 1.44 1.51 0.72 0.112
5/20/97 150 76 100 1.32 1.50 0.66 0.106
1/28/99 145 75 93.1 1.24 1.56 0.62 0.099
1/23/95 141 77 95.8 1.24 1.47 0.62 0.104
4/11/00 140 73 97.6 1.34 1.43 0.67 0.112
4/3/09 139 76.5 92.8 1.21 1.50 0.61 0.101
12/10/96 139 75 95.3 1.27 1.46 0.63 0.107
4/3/09 138 76.5 93.7 1.22 1.47 0.61 0.103
3/26/01 133 74 91.2 1.23 1.46 0.62 0.105
7/14/03 129 73 91.7 1.26 1.41 0.63 0.110
4/22/96 128 75 96.7 1.29 1.32 0.64 0.119
12/12/03 127 73 96.5 1.32 1.32 0.66 0.122
3/25/10 126 73 85.1 1.17 1.48 0.58 0.099
5/20/03 123 73 95.1 1.30 1.29 0.65 0.123
2/28/06 122 74 90 1.22 1.36 0.61 0.112
10/5/04 120 72 93 1.29 1.29 0.64 0.122
8/3/04 119 71 86.1 1.21 1.38 0.61 0.109
2/20/04 117 70 88.1 1.26 1.33 0.63 0.117
7/1/97 117 76 87.9 1.16 1.33 0.58 0.110
6/5/09 110 73.3 101 1.38 1.09 0.69 0.151
3/3/08 109 48.7 62.5 1.28 1.74 0.64 0.090
12/9/02 109 71 88.9 1.25 1.23 0.63 0.126
6/4/96 109 74 79 1.07 1.38 0.53 0.101
5/18/99 108 72.5 88.8 1.22 1.22 0.61 0.125
10/1/09 107 47.5 65.3 1.37 1.64 0.69 0.100
6/1/98 99.2 76 79.2 1.04 1.25 0.52 0.109
6/4/04 97.8 70 80.6 1.15 1.21 0.57 0.120
4/29/08 92.2 522 59.3 1.14 1.55 0.57 0.093
8/26/08 91.9 71 83.1 1.17 111 0.58 0.133
6/3/05 90.6 72 78.5 1.09 1.15 0.54 0.122




Hydraulic Geometry Data
Cataloochee Creek, USGS Gage No. 03460000

Discharge| Width Area Depth Velocity Shear Manning's
Date (cfs) (ft) (sq ft) (ft) (ft/sec) |, STESS n
q (Ibs/sq ft)
5/28/08 90.1 46.7 55.6 1.19 1.62 0.59 0.092
3/29/06 90 72 80.5 1.12 1.12 0.56 0.128
7/25/06 88.5 73 78.8 1.08 1.12 0.54 0.125
4/8/04 85.2 71 78.9 111 1.08 0.55 0.132
2/24/11 84.4 60 51.2 0.85 1.65 0.43 0.073
1/24/11 83 63 52.8 0.84 1.57 0.42 0.075
4/6/95 82.9 74 78.3 1.06 1.06 0.53 0.130
2/12/02 81 72 78.3 1.09 1.03 0.54 0.136
4/23/07 80.1 72 76 1.06 1.05 0.53 0.131
6/5/06 77.2 72 76.5 1.06 1.01 0.53 0.137
11/27/95 75.9 74 67.4 0.91 1.13 0.45 0.111
7/27/99 75.2 71 72.8 1.03 1.03 0.51 0.131
1/24/11 74.7 74 61 0.82 1.22 0.41 0.095
8/4/05 74.5 71 72.4 1.02 1.03 0.51 0.131
8/16/96 74.2 75 74.1 0.99 1.00 0.49 0.132
1/24/11 72.9 60 47.8 0.80 1.53 0.40 0.075
7/30/09 71.4 72 69.9 0.97 1.02 0.48 0.128
3/15/02 65.5 72 71 0.99 0.92 0.49 0.143
6/15/95 63.8 73 61.9 0.85 1.03 0.42 0.116
6/3/02 63.6 69 66.5 0.96 0.96 0.48 0.136
10/11/06 62.8 66 70.4 1.07 0.89 0.53 0.156
12/14/06 61.5 72 66.1 0.92 0.93 0.46 0.135
7/17/01 61.5 70 64.5 0.92 0.95 0.46 0.132
10/4/96 60.8 75 68.1 0.91 0.89 0.45 0.140
2/13/01 60.7 71 64.1 0.90 0.95 0.45 0.131
2/10/09 60.2 71 66.7 0.94 0.90 0.47 0.141
2/22/07 59.4 72 67.3 0.93 0.88 0.47 0.144
5/21/01 57.3 72 63 0.88 0.91 0.44 0.134
12/8/05 55.4 72 65.5 0.91 0.85 0.45 0.148
10/26/95 54.6 74 56.7 0.77 0.96 0.38 0.116
11/28/00 53.3 71 68.9 0.97 0.77 0.48 0.168
11/18/97 51.6 74 59.4 0.80 0.87 0.40 0.132
10/1/10 50 57 43 0.75 1.16 0.38 0.095
10/6/03 48.8 67 59 0.88 0.83 0.44 0.148
10/2/00 46.6 72 56.4 0.78 0.83 0.39 0.137
7/14/98 44.8 73 53.4 0.73 0.84 0.37 0.129
1/17/01 44.6 68 59.2 0.87 0.75 0.43 0.161
6/20/00 44.6 71 62.1 0.87 0.72 0.44 0.169
6/29/10 44 73 57.3 0.78 0.77 0.39 0.147
7/19/00 40.1 69.5 55.4 0.80 0.72 0.40 0.158
9/2/10 37.7 56 38.3 0.68 0.98 0.34 0.105
10/3/05 37.4 68 52.8 0.78 0.71 0.39 0.159
10/21/02 36 69 53.8 0.78 0.67 0.39 0.168
7/24/95 35.4 68 46.3 0.68 0.76 0.34 0.135
10/9/01 352 69 52.8 0.77 0.67 0.38 0.167




Hydraulic Geometry Data
Cataloochee Creek, USGS Gage No. 03460000

Discharge| Width Area Depth Velocity Shear Manning's
Date (cfs) (ft) (sq ft) (ft) (ft/sec) |, STESS n
q (Ibs/sq ft)

12/12/07 33.8 38.3 36.1 0.94 0.94 0.47 0.136

7/6/07 33.4 65.8 73.9 1.12 0.45 0.56 0318
8/28/00 332 71 48.5 0.68 0.68 0.34 0.151
8/13/02 33.1 51 253 0.50 1.31 0.25 0.064
12/4/01 322 49 24.8 0.51 1.30 0.25 0.065
7/18/08 30.2 40 27.4 0.69 1.10 0.34 0.094
10/31/00 30.2 69 45.8 0.66 0.66 0.33 0.153
11/17/08 26.6 56 33.7 0.60 0.79 0.30 0.120
12/10/98 26.5 70 42 0.60 0.63 0.30 0.150
8/27/98 24.3 68 43.9 0.65 0.55 0.32 0.179
10/8/99 22.9 68 45.6 0.67 0.50 0.33 0.203
9/11/07 19.7 37.2 30.6 0.82 0.64 0.41 0.181
9/11/07 18.6 36.2 29.3 0.81 0.63 0.40 0.182
9/11/07 17.9 27.9 25.7 0.92 0.70 0.46 0.181
10/22/98 17.7 56 35.4 0.63 0.50 0.32 0.196
8/20/08 17.2 65 51.7 0.80 0.33 0.40 0.343
10/1/07 16.7 35.6 32.4 0.91 0.52 0.45 0.242




Hydraulic Geometry Data
Mills River, USGS Gage No. 03446000

Discharge| Width Area Depth Velocity Shear Manning's
Date fs) (ft) (sq ft) (ft) (ft/sec) | STESS n
(c q (Ibs/sq ft)
8/22/69 2230 71 456 6.42 4.89 1.40 0.060
7/2/03 1710 78 397 5.09 4.31 1.11 0.060
9/22/09 1640 114 342 3.00 4.80 0.66 0.038
3/10/11 873 66.3 222 3.35 3.93 0.73 0.050
8/26/96 466 69 171 2.48 2.73 0.54 0.059
2/14/00 383 69 175 2.54 2.19 0.55 0.075
7/15/03 357 67 129 1.93 2.77 0.42 0.049
5/15/03 340 65 139 2.14 2.45 0.47 0.060
5/4/98 338 70 159 2.27 2.13 0.50 0.071
3/18/98 323 70 167 2.39 1.93 0.52 0.081
1/13/98 321 70 157 2.24 2.04 0.49 0.074
5/20/09 298 70.7 148 2.09 2.01 0.46 0.071
4/14/97 293 68 145 2.13 2.02 0.47 0.072
2/19/10 286 69.9 130 1.86 2.20 0.41 0.060
1/25/95 285 70 133 1.90 2.14 0.41 0.063
10/10/95 284 67 129 1.93 2.20 0.42 0.062
5/20/09 279 72.7 141 1.94 1.98 0.42 0.069
10/5/09 273 64.9 122 1.88 2.24 0.41 0.060
2/10/97 271 69 127 1.84 2.13 0.40 0.062
7/6/05 254 63 123 1.95 2.07 0.43 0.067
2/10/04 252 68 110 1.62 2.29 0.35 0.053
5/22/09 247 70.3 136 1.93 1.82 0.42 0.075
5/22/09 244 71.8 139 1.94 1.76 0.42 0.078
5/22/09 243 69.4 134 1.93 1.81 0.42 0.075
10/14/09 240 66 125 1.89 1.92 0.41 0.070
5/22/09 237 72.5 135 1.86 1.76 0.41 0.076
4/4/01 232 66 107 1.62 2.17 0.35 0.056
2/26/96 228 72 122 1.69 1.87 0.37 0.067
5/22/09 224 66 124 1.88 1.81 0.41 0.074
5/22/09 221 62 116 1.87 1.91 0.41 0.070
3/13/02 209 71 116 1.63 1.80 0.36 0.068
12/12/96 204 68 124 1.82 1.65 0.40 0.080
12/3/03 192 67 94.2 1.41 2.04 0.31 0.054
10/7/96 188 69 119 1.72 1.58 0.38 0.080
1/19/05 186 62 105 1.69 1.77 0.37 0.071
12/12/05 185 67 99.5 1.49 1.86 0.32 0.062
3/29/95 184 68 123 1.81 1.50 0.40 0.087
4/21/05 183 61 105 1.72 1.74 0.38 0.072
8/4/05 182 64 105 1.64 1.73 0.36 0.071
11/19/04 181 68 86.6 1.27 2.09 0.28 0.049
9/6/06 179 66 97.2 1.47 1.84 0.32 0.062
2/26/08 175 67 102 1.52 1.72 0.33 0.068
4/12/00 175 66 88 1.33 1.99 0.29 0.054
2/26/08 170 67 101 1.51 1.68 0.33 0.069
4/22/10 167 68 100 1.47 1.67 0.32 0.068




Hydraulic Geometry Data
Mills River, USGS Gage No. 03446000

Discharge| Width Area Depth Velocity Shear Manning's
Date (cfs) (ft) (sq ft) (ft) (ft/sec) |, STESS n
q (Ibs/sq ft)
5/22/97 160 68 113 1.66 1.42 0.36 0.087
8/26/08 151 68 95.2 1.40 1.59 031 0.069
5/5/09 150 62 95.6 1.54 1.57 0.34 0.075
4/22/96 144 66 108 1.64 1.33 0.36 0.092
2/23/06 136 67 84.6 1.26 1.61 0.28 0.064
5/12/99 135 68 120 1.76 1.13 0.39 0.114
2/27/07 134 64 81.6 1.28 1.64 0.28 0.063
4/2/08 132 66.6 86.8 1.30 1.52 0.28 0.069
4/2/08 131 69.4 91.4 1.32 1.43 0.29 0.074
2/11/99 131 68 111 1.63 1.18 0.36 0.103
5/27/10 128 50.4 105 2.08 1.22 0.46 0.118
5/27/10 128 73 111 1.52 1.15 0.33 0.101
10/17/03 123 63 88.1 1.40 1.40 0.31 0.079
3/21/06 122 61 75.2 1.23 1.62 0.27 0.062
4/4/02 122 67 103 1.54 1.18 0.34 0.099
5/30/95 121 70 91.5 1.31 1.32 0.29 0.079
12/15/06 115 62 77.5 1.25 1.48 0.27 0.069
2/17/11 112 51.4 96.9 1.89 1.16 0.41 0.116
4/24/08 112 71.2 80.6 1.13 1.39 0.25 0.069
7/12/95 110 66 96.2 1.46 1.14 0.32 0.099
8/19/10 109 65 115 1.77 0.95 0.39 0.136
10/12/05 109 59 79.9 1.35 1.36 0.30 0.079
5/20/96 109 66 90.9 1.38 1.20 0.30 0.091
2/6/03 107 58 69.3 1.19 1.54 0.26 0.064
2/13/02 107 70 77.5 111 1.38 0.24 0.068
1/6/09 105 62 81.8 1.32 1.28 0.29 0.082
4/5/04 105 64 69.3 1.08 1.52 0.24 0.061
6/7/04 104 63 76.5 1.21 1.36 0.27 0.074
1/19/11 99.5 64 71 111 1.40 0.24 0.067
5/3/07 94.4 60 68 1.13 1.39 0.25 0.069
6/25/10 90.3 64 55.5 0.87 1.63 0.19 0.049
12/3/02 89.9 58 65.5 1.13 1.37 0.25 0.069
7/1/09 88.3 60 70.1 1.17 1.26 0.26 0.077
8/12/97 87.8 67 88.5 1.32 0.99 0.29 0.107
8/9/04 87.3 61 68.6 1.12 1.27 0.25 0.075
5/23/01 86.5 58 63.7 1.10 1.36 0.24 0.069
12/9/99 79.8 61 69.5 1.14 1.15 0.25 0.084
7/6/98 79.2 66 97.1 1.47 0.82 0.32 0.139
2/7/01 77.4 61 66.8 1.10 1.16 0.24 0.081
4/14/06 77.3 60 64 1.07 1.21 0.23 0.076
7/1/96 76.7 68 82.6 1.21 0.93 0.27 0.108
6/13/07 76.5 58 59.8 1.03 1.28 0.23 0.070
6/13/07 76.3 58 59.6 1.03 1.28 0.22 0.070
6/13/07 74.5 58 59.1 1.02 1.26 0.22 0.071
7/17/09 73.3 66 65.3 0.99 1.12 0.22 0.078




Hydraulic Geometry Data
Mills River, USGS Gage No. 03446000

Discharge| Width Area Depth Velocity Shear Manning's
Date (cfs) (ft) (sq ft) (ft) (ft/sec) |, STESS n
q (Ibs/sq ft)

11/28/01 71.1 66 63 0.95 1.13 0.21 0.076
10/7/02 69.5 58 48.5 0.84 1.43 0.18 0.054
6/8/00 66.4 61 65.1 1.07 1.02 0.23 0.090
6/3/02 65.9 65 59.8 0.92 1.10 0.20 0.075
9/2/08 62.9 63.3 63.9 1.01 0.98 0.22 0.090

10/11/06 62.7 54 54.4 1.01 1.15 0.22 0.077
7/2/01 61.7 55 52.6 0.96 1.17 0.21 0.073
8/15/01 58.4 59 61.6 1.04 0.95 0.23 0.095
9/1/09 58.1 60 59.9 1.00 0.97 0.22 0.091
9/1/09 56.9 60 60.5 1.01 0.94 0.22 0.094
2/24/09 54.8 58 63.1 1.09 0.87 0.24 0.107
8/23/00 54.1 50 51.8 1.04 1.04 0.23 0.086
10/2/01 53.1 57 60.4 1.06 0.88 0.23 0.104

10/15/97 53 67 71 1.06 0.75 0.23 0.122
7/14/08 52.7 66.6 74 111 0.71 0.24 0.132
12/5/00 50.9 49 44.1 0.90 1.15 0.20 0.071
10/6/10 50.5 65 59.1 0.91 0.85 0.20 0.097
6/19/06 49.3 52 49.4 0.95 1.00 0.21 0.085
8/9/99 48.9 66 78.5 1.19 0.62 0.26 0.158
12/7/07 43.3 50 44.6 0.89 0.97 0.19 0.084

7/13/07 42.3 53 48.9 0.92 0.87 0.20 0.096

8/25/98 39.9 66 74.3 1.13 0.54 0.25 0.177

10/25/99 38.1 47 43.2 0.92 0.88 0.20 0.094

11/25/08 37.9 60 60.4 1.01 0.63 0.22 0.141

7/30/08 37.8 60 71.6 1.19 0.53 0.26 0.187

11/10/98 37.6 67 62.6 0.93 0.60 0.20 0.140
9/8/08 36.8 61 67.3 1.10 0.55 0.24 0.172

8/25/08 33.1 39 43.9 1.13 0.75 0.25 0.126

8/16/07 29.5 63 36.4 0.58 0.81 0.13 0.075

8/16/07 294 63 36 0.57 0.82 0.12 0.074

10/16/07 27.2 51 38.2 0.75 0.71 0.16 0.102
8/7/02 26.8 52 343 0.66 0.78 0.14 0.085
8/5/08 26.1 59 62.3 1.06 0.42 0.23 0.218
10/2/08 25.2 62 57.6 0.93 0.44 0.20 0.191

8/11/08 19.9 54 58.9 1.09 0.34 0.24 0.276




Hydraulic Geometry Data
Pigeon River, USGS Gage No. 03456991

Discharge| Width Area Depth Velocity Shear Manning's
Date fs) (ft) (sq ft) (ft) (ft/sec) | STESS n
(c q (Ibs/sq ft)
10/5/95 18800 260 2990 11.50 6.29 1.44 0.054
9/8/04 18600 205 2490 12.15 7.47 1.52 0.047
9/17/04 11100 147 1570 10.68 7.07 1.33 0.046
9/17/04 10500 142 1500 10.56 7.00 1.32 0.046
9/17/04 9540 129 1330 10.31 7.17 1.29 0.044
9/21/09 5740 162 1000 6.17 5.74 0.77 0.039
8/30/05 1490 139 600 4.32 2.48 0.54 0.071
1/11/08 1140 177 593 3.35 1.92 0.42 0.077
4/15/03 638 123 309 2.51 2.06 0.31 0.059
12/15/09 597 110 295 2.68 2.02 0.33 0.063
6/29/05 469 124 263 2.12 1.78 0.26 0.062
3/13/08 450 105 264 2.51 1.70 0.31 0.072
2/11/04 444 124 271 2.19 1.64 0.27 0.068
2/7/97 444 116 222 1.91 2.00 0.24 0.051
12/18/03 441 122 254 2.08 1.74 0.26 0.062
1/31/95 420 132 197 1.49 2.13 0.19 0.041
3/31/98 416 114 213 1.87 1.95 0.23 0.052
10/18/06 405 124 239 1.93 1.69 0.24 0.061
4/3/96 405 124 235 1.90 1.72 0.24 0.059
4/3/97 402 113 225 1.99 1.79 0.25 0.059
12/10/96 394 116 211 1.82 1.87 0.23 0.053
2/8/99 384 116 190 1.64 2.02 0.20 0.046
4/19/00 377 114 178 1.56 2.12 0.19 0.042
12/19/05 372 119 174 1.46 2.14 0.18 0.040
2/28/01 363 123 232 1.89 1.56 0.24 0.065
3/6/07 344 120 148 1.23 2.32 0.15 0.033
8/2/00 315 111 196 1.77 1.61 0.22 0.060
12/12/02 311 120 178 1.48 1.75 0.19 0.049
4/8/09 304 108 227 2.10 1.34 0.26 0.081
6/10/97 304 113 194 1.72 1.57 0.21 0.061
4/12/95 303 110 198 1.80 1.53 0.22 0.064
1/6/05 298 124 212 1.71 1.41 0.21 0.068
3/4/10 296 110 200 1.82 1.48 0.23 0.067
4/11/02 286 122 198 1.62 1.44 0.20 0.064
3/21/05 283 125 208 1.66 1.36 0.21 0.069
10/17/02 283 123 214 1.74 1.32 0.22 0.073
4/30/10 262 108 189 1.75 1.39 0.22 0.070
6/15/98 258 113 164 1.45 1.57 0.18 0.054
4/30/10 253 108 192 1.78 1.32 0.22 0.074
6/3/99 250 114 167 1.46 1.50 0.18 0.057
2/5/03 244 123 195 1.59 1.25 0.20 0.072
11/1/04 240 123 198 1.61 1.21 0.20 0.075
8/19/05 238 125 196 1.57 1.21 0.20 0.074
2/12/09 229 108 189 1.75 1.21 0.22 0.080
5/25/04 224 123 225 1.83 1.00 0.23 0.100




Hydraulic Geometry Data
Pigeon River, USGS Gage No. 03456991

Discharge| Width Area Depth Velocity Shear Manning's
Date fs) (ft) (sq ft) (ft) (ft/sec) | STESS n
(c q (Ibs/sq ft)
10/25/95 224 110 200 1.82 1.12 0.23 0.088
5/3/06 222 128 134 1.05 1.66 0.13 0.041
12/12/06 221 91 141 1.55 1.57 0.19 0.057
6/16/95 218 119 206 1.73 1.06 0.22 0.091
10/20/09 214 106 170 1.60 1.26 0.20 0.072
3/8/06 202 130 132 1.02 1.53 0.13 0.044
9/13/95 199 109 187 1.72 1.06 0.21 0.089
8/27/96 197 112 170 1.52 1.16 0.19 0.076
12/12/01 193 122 198 1.62 0.97 0.20 0.094
8/16/04 186 124 195 1.57 0.95 0.20 0.094
7/29/03 184 123 191 1.55 0.96 0.19 0.093
3/5/02 176 121 166 1.37 1.06 0.17 0.077
7/14/97 176 111 155 1.40 1.14 0.17 0.073
2/22/11 169 108 140 1.30 1.21 0.16 0.065
10/19/05 162 118 130 1.10 1.25 0.14 0.057
5/10/07 158 120 109 0.91 1.45 0.11 0.043
12/21/10 155 106 137 1.29 1.13 0.16 0.070
2/7/00 152 105 118 1.12 1.29 0.14 0.056
5/6/08 151 101 145 1.44 1.04 0.18 0.081
10/21/96 149 112 144 1.29 1.03 0.16 0.076
10/2/03 147 120 148 1.23 0.99 0.15 0.077
8/2/96 146 116 148 1.28 0.99 0.16 0.079
6/5/96 145 108 154 1.43 0.94 0.18 0.089
7/1/09 144 105 145 1.38 0.99 0.17 0.083
6/10/02 144 121 187 1.55 0.77 0.19 0.115
12/18/97 141 111 141 1.27 1.00 0.16 0.078
7/12/07 132 120 103 0.86 1.28 0.11 0.047
7/12/07 129 120 104 0.87 1.24 0.11 0.049
7/5/01 120 122 159 1.30 0.75 0.16 0.105
6/23/10 118 105 115 1.10 1.03 0.14 0.069
6/23/10 116 105 117 1.11 0.99 0.14 0.072
1/10/01 113 120 147 1.23 0.77 0.15 0.099
8/4/06 96.2 79 94.2 1.19 1.02 0.15 0.073
8/5/09 94.9 103 109 1.06 0.87 0.13 0.079
11/16/98 94.6 80 124 1.55 0.76 0.19 0.117
6/21/07 93.2 80 95.7 1.20 0.97 0.15 0.077
8/5/09 89.7 72 98.7 1.37 0.91 0.17 0.090
8/10/99 89 88 108 1.23 0.82 0.15 0.092
9/5/00 87.3 125 116 0.93 0.75 0.12 0.084
7/20/98 84.4 84 91.5 1.09 0.92 0.14 0.076
8/16/00 76.6 114 121 1.06 0.63 0.13 0.109
10/7/99 71.3 83 89.9 1.08 0.79 0.14 0.088
6/25/08 65 84 111 1.32 0.59 0.16 0.137
11/14/01 64.3 118 100 0.85 0.64 0.11 0.093
7/11/08 63.9 45 59.6 1.32 1.07 0.17 0.075




Hydraulic Geometry Data
Pigeon River, USGS Gage No. 03456991

Discharge| Width Area Depth Velocity Shear Manning's

Date (cfs) (ft) (sq ft) (ft) (ft/sec) |, STESS n

q (Ibs/sq ft)

8/8/02 63.4 118 130 1.10 0.49 0.14 0.145
10/18/07 62.1 71 82.6 1.16 0.75 0.15 0.098
10/12/10 61 100 78.1 0.78 0.78 0.10 0.072
8/30/10 60.3 116 89.5 0.77 0.67 0.10 0.083
10/5/00 58.7 115 106 0.92 0.55 0.12 0.114
6/25/08 57.8 92.9 129 1.39 0.45 0.17 0.185
7/11/08 57.3 46.8 65.1 1.39 0.88 0.17 0.094
7/24/08 55.9 70 83.7 1.20 0.67 0.15 0.112
8/27/98 54.4 78 73.7 0.94 0.74 0.12 0.087

7/8/08 53.9 44 57.2 1.30 0.94 0.16 0.084
10/16/08 53.8 71 88.6 1.25 0.61 0.16 0.127

7/8/08 51.2 46 60.5 1.32 0.85 0.16 0.094
8/14/07 50.7 76.7 111 1.45 0.46 0.18 0.186

8/6/08 48.6 69 81.5 1.18 0.60 0.15 0.125
8/12/08 47.6 72.3 106 1.47 0.45 0.18 0.191
9/11/98 43.5 74 75.3 1.02 0.58 0.13 0.116
8/20/08 38.8 42.4 46.2 1.09 0.84 0.14 0.084




APPENDIX B

Supplementary Information for Chapter 4:

Morphology Characteristics of Southern Appalachian Wilderness Streams



Cross-section Data
Joyce Kilmer/Slickrock Wilderness Area

55A XS1 AC XS1 BF XS1 BF XS2
Area (sq m) 0.56 1.28 1.61 1.55
Width (m) 2.23 5.17 5.95 4.53
Mean depth (m) 0.25 0.25 0.27 0.34
Max depth (m) 0.34 0.46 0.43 0.48
Max depth ratio 1.33 1.88 1.60 1.42
Width/depth ratio 8.82 21.00 21.98 13.26

LS1 XS1 LS1 XS2 LS2 XS1 LS2 XS2
Area (sq m) 3.30 3.76 5.52 5.47
Width (m) 7.38 8.79 9.90 10.03
Mean depth (m) 0.45 0.43 0.56 0.55
Max depth (m) 0.94 0.64 0.78 0.93
Max depth ratio 2.10 1.50 1.40 1.70
Width/depth ratio 16.53 20.53 17.77 18.37

LS3 XS1 LS4 XS1 LS4 XS2 LSR XS1
Area (sq m) 6.21 6.27 6.05 2.97
Width (m) 11.33 13.28 9.90 7.18
Mean depth (m) 0.55 0.47 0.61 0.41
Max depth (m) 0.85 0.74 0.84 0.66
Max depth ratio 1.56 1.57 1.37 1.59
Width/depth ratio 20.68 28.11 16.20 17.37




Cross-section Data

Joyce Kilmer/Slickrock Wilderness Area

LSR XS2 NC XS1 NC XS2 PC XS1
Area (sq m) 2.74 0.31 0.51 1.21
Width (m) 7.00 2.33 4.16 5.35
Mean depth (m) 0.39 0.14 0.12 0.23
Max depth (m) 0.63 0.22 0.19 0.36
Max depth ratio 1.61 1.60 1.58 1.58
Width/depth ratio 17.87 17.17 34.24 23.68
PC XS2 SR1 XS1 SR1 XS2 SR2 XS1
Area (sq m) 1.19 3.47 3.69 6.08
Width (m) 4.40 7.66 8.21 11.34
Mean depth (m) 0.27 0.45 0.45 0.54
Max depth (m) 0.46 0.69 0.81 0.73
Max depth ratio 1.69 1.51 1.80 1.37
Width/depth ratio 16.22 16.89 18.27 21.17
SR3 XS1 SR3 XS2 SR4 XS1 SR4 XS2
Area (sq m) 8.63 8.32 12.11 13.37
Width (m) 15.52 13.39 19.94 17.87
Mean depth (m) 0.56 0.62 0.61 0.75
Max depth (m) 1.00 0.93 1.08 1.12
Max depth ratio 1.80 1.50 1.78 1.49
Width/depth ratio 27.90 21.56 32.84 23.90




Cross-section Plots
Joyce Kilmer/Slickrock Wilderness Area

55A XS1
30
E
g
=2 29
% \ - e e e e —
= /]
= = Bankfull
28 ! !
0 1 3 4 6 7
Station (m)
AC XS1
32
E -
8 31 ™ A
= \[ T = //
= ——
./_'/ = = Bankfull
30 ! !
0 1 5 8 9 10
Station (m)
BF XS1
33
= /
532 /1
[=} \
)
% " \ I -//
= = Bankfull
30 ! !
0 2 6 8 10 12 14 16
Station (m)




Cross-section Plots
Joyce Kilmer/Slickrock Wilderness Area
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Cross-section Plots
Joyce Kilmer/Slickrock Wilderness Area
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Cross-section Plots
Joyce Kilmer/Slickrock Wilderness Area
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Cross-section Plots
Joyce Kilmer/Slickrock Wilderness Area

Station (m)

LSR XS2
32
E
[=}
2 31
E i e
o \
N \//—-d = = Bankfull
30 !
0 4 8 10 12
Station (m)
NC XS1
32
E
(=]
g 31 N ,/
=
88}
\—\N/-/ == == PBankfull
30 !
0 2 3 4 5 6
Station (m)
NC XS2
29
g 4
g \
= 28 e Bl R I [
: i
Q
84}
= = Bankfull
27 !
0 1 2 3 5 6




Cross-section Plots
Joyce Kilmer/Slickrock Wilderness Area

PC XS1

35
34 \ , /
£ 13 N /
@ 5, T G

== == Bankfull
31 ]
6 8 10 12 14 16 18 20
Station (m)
PC XS2
31

4

Elevation (m)
W
S

30

_— \/\ 7
/—/ = = Bankfull
29 —
2 6 8 10 12 14 16 18 20 22
Station (m)
SR1 XS1
32
.531 {_—"_—__—__—__r
=

_J

= = Bankfull
T

Station (m)

8 10 12




Cross-section Plots
Joyce Kilmer/Slickrock Wilderness Area
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Cross-section Plots
Joyce Kilmer/Slickrock Wilderness Area
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Longitudinal Profile Data
Joyce Kilmer/Slickrock Wilderness Area

Length Height Length Height Slope Slope
(m) (m) ratio ratio (m/m) ratio
55A, Step 1 0.52 0.20 0.23 0.09 0.391 4.66
S55A, Step 2 0.74 0.16 0.33 0.07 0.213 2.54
55A, Step 3 0.46 0.17 0.21 0.08 0.371 4.42
AC, Step 1 0.75 0.48 0.14 0.09 0.649 7.22
AC, Step 2 1.18 0.32 0.23 0.06 0.269 3.00
AC, Step 3 0.82 0.41 0.16 0.08 0.496 5.52
BF, Step 1 0.79 0.31 0.15 0.06 0.398 8.21
BF, Step 2 0.65 0.21 0.12 0.04 0.325 6.72
BF, Step 3 0.39 0.13 0.07 0.03 0.339 6.99
LS1, Step 1 0.97 0.50 0.12 0.06 0.514 9.50
LS1, Step 2 1.56 0.23 0.19 0.03 0.151 2.79
LS1, Step 3 0.75 0.17 0.09 0.02 0.228 4.21
LS1, Step 4 0.75 0.18 0.09 0.02 0.236 4.36
LS1, Step 5 1.49 0.57 0.18 0.07 0.384 7.11
LS2, Step 1 2.40 0.51 0.24 0.05 0.212 4.71
LS2, Step 2 2.27 0.22 0.23 0.02 0.097 2.15
LS2, Step 3 4.43 0.47 0.44 0.05 0.106 2.35
LS2, Step 4 1.41 0.18 0.14 0.02 0.128 2.84
LS2, Step 5 2.76 0.51 0.28 0.05 0.185 4.09
LS3, Step 1 1.44 0.24 0.13 0.02 0.165 5.14
LS3, Step 2 2.34 0.23 0.21 0.02 0.100 3.12
LS4, Step 1 0.45 0.16 0.04 0.01 0.361 9.77
LS4, Step 2 1.15 0.14 0.10 0.01 0.122 3.32




Longitudinal Profile Data
Joyce Kilmer/Slickrock Wilderness Area

Length Height Length Height Slope Slope
(m) (m) ratio ratio (m/m) ratio
LS4, Step 3 0.56 0.30 0.05 0.03 0.530 14.36
LS4, Step 4 0.37 0.05 0.03 0.00 0.125 3.39
LS4, Step 5 1.45 0.31 0.13 0.03 0.214 5.81
LS4, Step 6 0.32 0.12 0.03 0.01 0.394 10.69
LS4, Step 7 0.50 0.24 0.04 0.02 0.479 12.97
LS4, Step 8 2.16 0.34 0.19 0.03 0.160 4.33
LS4, Step 9 0.52 0.14 0.04 0.01 0.275 7.45
LS4, Step 10 0.56 0.14 0.05 0.01 0.255 6.92
LS4, Step 11 1.50 0.34 0.13 0.03 0.226 6.12
LS4, Step 12 0.29 0.06 0.02 0.00 0.202 5.48
LS4, Step 13 0.56 0.21 0.05 0.02 0.372 10.07
LSR, Step 1 0.48 0.09 0.07 0.01 0.195 6.05
LSR, Step 2 0.20 0.13 0.03 0.02 0.627 19.45
LSR, Step 3 0.75 0.12 0.11 0.02 0.159 4.92
LSR, Step 4 0.37 0.16 0.05 0.02 0.442 13.71
LSR, Step 5 0.42 0.14 0.06 0.02 0.324 10.05
LSR, Step 6 0.81 0.18 0.11 0.03 0.226 7.00
LSR, Step 7 0.52 0.11 0.07 0.02 0.213 6.61
LSR, Step 8 0.20 0.10 0.03 0.01 0.478 14.82
NC, Step 1 0.51 0.27 0.16 0.08 0.524 5.67
NC, Step 2 0.28 0.36 0.09 0.11 1.293 13.99
NC, Step 3 1.28 0.43 0.39 0.13 0.336 3.63
NC, Step 4 0.22 0.15 0.07 0.05 0.694 7.51




Longitudinal Profile Data
Joyce Kilmer/Slickrock Wilderness Area

Length Height Length Height Slope Slope
(m) (m) ratio ratio (m/m) ratio
NC, Step 5 0.48 0.31 0.15 0.10 0.650 7.03
NC, Step 6 1.23 0.35 0.38 0.11 0.286 3.09
NC, Step 7 0.10 0.31 0.03 0.10 3.121 33.76
NC, Step 8 0.44 0.16 0.13 0.05 0.364 3.93
PC, Step 1 2.25 0.76 0.46 0.16 0.336 3.24
PC, Step 2 2.48 0.84 0.51 0.17 0.336 3.24
PC, Step 3 1.48 0.25 0.30 0.05 0.167 1.60
PC, Step 4 1.92 0.38 0.39 0.08 0.197 1.89
PC, Step 5 0.90 0.24 0.18 0.05 0.271 2.61
SR1, Step 1 2.05 0.85 0.26 0.11 0.417 6.16
SR1, Step 2 0.47 0.09 0.06 0.01 0.201 2.97
SR1, Step 3 1.85 0.87 0.23 0.11 0.469 6.92
SR1, Step 4 3.05 0.57 0.38 0.07 0.187 2.76
SR1, Step 5§ 5.40 1.55 0.68 0.20 0.287 4.25
SR1, Step 6 1.11 0.62 0.14 0.08 0.556 8.22
SR1, Step 7 1.45 0.28 0.18 0.04 0.195 2.89
SR1, Step 8 0.61 0.24 0.08 0.03 0.397 5.86
SR1, Step 9 1.29 0.18 0.16 0.02 0.139 2.06
SR2, Step 1 1.04 0.09 0.09 0.01 0.091 3.23
SR2, Step 2 5.35 0.90 0.47 0.08 0.168 5.93
SR3, Step 1 4.08 0.39 0.28 0.03 0.095 4.84
SR3, Step 2 0.93 0.13 0.06 0.01 0.141 7.21
SR3, Step 3 1.07 0.10 0.07 0.01 0.097 4.94




Longitudinal Profile Data
Joyce Kilmer/Slickrock Wilderness Area

Length Height Length Height Slope Slope

(m) (m) ratio ratio (m/m) ratio

SR4, Step 1 0.87 0.15 0.05 0.01 0.171 12.28
SR4, Step 2 0.66 0.05 0.04 0.00 0.083 5.94
SR4, Step 3 0.76 0.12 0.04 0.01 0.152 10.93
SR4, Step 4 0.43 0.16 0.02 0.01 0.379 27.23
SR4, Step 5 1.58 0.16 0.08 0.01 0.102 7.36
SR4, Step 6 1.20 0.11 0.06 0.01 0.089 6.37
SR4, Step 7 1.81 0.16 0.10 0.01 0.088 6.30
SR4, Step 8 0.89 0.13 0.05 0.01 0.150 10.80
SR4, Step 9 0.91 0.07 0.05 0.00 0.081 5.81
SR4, Step 10 1.26 0.11 0.07 0.01 0.089 6.41
SR4, Step 11 1.16 0.05 0.06 0.00 0.039 2.84




Longitudinal Profile Data

Joyce Kilmer/Slickrock Wilderness Area

Length Height Length Slope Slope
(m) (m) ratio (m/m) ratio
55A, Riffle 1 3.65 0.30 1.64 0.083 0.99
55A, Riffle 2 11.16 1.23 5.01 0.110 1.32
AC, Riffle 1 1.26 0.17 0.24 0.137 1.53
AC, Riffle 2 3.76 0.30 0.73 0.080 0.89
AC, Riffle 3 8.73 0.62 1.69 0.071 0.78
AC, Riffle 4 2.62 0.28 0.51 0.108 1.20
AC, Riffle 5 3.66 0.38 0.71 0.105 1.17
AC, Riffle 6 4.59 0.39 0.89 0.084 0.94
BF, Riffle 1 2.26 0.27 0.43 0.119 2.45
BF, Riffle 2 4.49 0.18 0.86 0.040 0.83
BF, Riffle 3 2.89 0.24 0.55 0.083 1.72
BF, Riffle 4 6.98 0.38 1.33 0.054 1.12
BF, Riffle 5 4.53 0.38 0.86 0.085 1.75
BF, Riffle 6 2.41 0.17 0.46 0.071 1.46
LS2, Riffle 1 17.07 0.51 1.71 0.030 0.66
LS2, Riffle 2 8.29 0.37 0.83 0.045 1.00
LS3, Riffle 1 8.77 0.59 0.77 0.067 2.10
LS3, Riffle 2 3.10 0.17 0.27 0.054 1.69
LS4, Riffle 1 2.82 0.16 0.24 0.058 1.58
LS4, Riffle 2 6.71 0.16 0.58 0.023 0.63
LS4, Riffle 3 4.18 0.10 0.36 0.025 0.67
LS4, Riffle 4 12.13 0.51 1.05 0.042 1.14
LSR, Riffle 1 3.03 0.17 0.43 0.057 1.78




Longitudinal Profile Data

Joyce Kilmer/Slickrock Wilderness Area

Length Height Length Slope Slope
(m) (m) ratio (m/m) ratio
LSR, Riffle 2 1.00 0.05 0.14 0.046 1.41
LSR, Riffle 3 5.72 0.36 0.81 0.063 1.95
LSR, Riffle 4 1.73 0.08 0.24 0.046 1.42
NC, Riffle 1 1.85 0.16 0.57 0.087 0.94
NC, Riffle 2 2.60 0.14 0.80 0.054 0.58
NC, Riffle 3 9.36 0.62 2.88 0.066 0.71
NC, Riffle 4 342 0.20 1.05 0.059 0.64
NC, Riffle 5 7.65 0.48 2.36 0.063 0.68
PC, Riffle 1 16.65 1.06 342 0.064 0.61
PC, Riffle 2 4.82 0.30 0.99 0.063 0.60
PC, Riffle 3 2.38 0.13 0.49 0.055 0.53
PC, Riffle 4 5.00 0.56 1.03 0.112 1.07
PC, Riffle 5 7.86 1.00 1.61 0.127 1.22
PC, Riffle 6 6.76 0.37 1.39 0.055 0.53
SR1, Riffle 1 7.54 0.12 0.95 0.016 0.24
SR1, Riffle 2 3.66 0.10 0.46 0.028 0.42
SR1, Riffle 3 13.12 0.43 1.65 0.033 0.48
SR2, Riffle 1 6.26 0.36 0.55 0.057 2.02
SR2, Riffle 2 8.32 0.23 0.73 0.028 0.99
SR2, Riffle 3 4.41 0.17 0.39 0.039 1.40
SR2, Riffle 4 7.51 0.38 0.66 0.050 1.78
SR2, Riffle 5 22.31 0.77 1.97 0.034 1.21
SR3, Riffle 1 3.31 0.11 0.23 0.034 1.74




Longitudinal Profile Data
Joyce Kilmer/Slickrock Wilderness Area

Length Height Length Slope Slope

(m) (m) ratio (m/m) ratio

SR3, Riffle 2 34.35 1.40 2.38 0.041 2.07
SR3, Riffle 3 6.63 0.28 0.46 0.042 2.16
SR3, Riffle 4 21.41 0.44 1.48 0.020 1.04
SR3, Riffle 5 7.35 0.20 0.51 0.028 1.42
SR3, Riffle 6 4.86 0.20 0.34 0.042 2.14
SR4, Riffle 1 22.62 0.38 1.20 0.017 1.22
SR4, Riffle 2 7.70 0.17 0.41 0.022 1.59
SR4, Riffle 3 6.34 0.10 0.34 0.015 1.11
SR4, Riffle 4 5.66 0.12 0.30 0.020 1.47




Joyce Kilmer/Slickrock Wilderness Area

Longitudinal Profile Data

Length | Height | Length | Spacing | Spacing | Slope Slope
(m) (m) ratio (m) ratio (m/m) ratio
55A, Pool 1 0.57 0.01 0.25 - - 0.022 0.26
55A, Pool 2 1.24 0.02 0.56 1.31 0.59 0.017 0.21
55A, Pool 3 2.01 0.05 0.90 1.70 0.76 0.023 0.27
55A, Pool 4 4.67 0.09 2.10 5.66 2.54 0.019 0.23
55A, Pool 5 2.26 0.05 1.02 15.83 7.11 0.024 0.29
AC, Pool 1 4.36 0.10 0.84 - - 0.022 0.25
AC, Pool 2 3.72 0.11 0.72 9.30 1.80 0.029 0.32
AC, Pool 3 2.56 0.09 0.49 15.89 3.07 0.035 0.38
AC, Pool 4 3.33 0.07 0.64 6.14 1.19 0.022 0.24
BF, Pool 1 6.51 0.08 1.24 - - 0.013 0.26
BF, Pool 2 3.31 0.04 0.63 11.64 2.22 0.011 0.23
BF, Pool 3 1.83 0.02 0.35 6.21 1.18 0.008 0.17
BF, Pool 4 5.63 0.07 1.07 8.81 1.68 0.012 0.26
BF, Pool 5 4.42 0.00 0.84 10.16 1.94 0.000 0.00
BF, Pool 6 6.22 0.10 1.19 4.81 0.92 0.016 0.33
LS1, Pool 1 9.39 0.00 1.16 - - 0.000 0.00
LS1, Pool 2 5.59 0.12 0.69 10.95 1.35 0.022 0.40
LS1, Pool 3 7.72 0.14 0.95 6.34 0.78 0.018 0.34
LS1, Pool 4 3.91 0.01 0.48 8.47 1.05 0.002 0.04
LS1, Pool 5 3.98 0.03 0.49 5.40 0.67 0.007 0.13
LS2, Pool 1 10.43 0.08 1.05 - - 0.007 0.16
LS2, Pool 2 4.26 0.13 0.43 42.48 4.26 0.031 0.68
LS2, Pool 3 11.31 0.12 1.13 5.66 0.57 0.010 0.23




Joyce Kilmer/Slickrock Wilderness Area

Longitudinal Profile Data

Length | Height | Length | Spacing | Spacing | Slope Slope
(m) (m) ratio (m) ratio (m/m) ratio
LS2, Pool 4 12.48 0.38 1.25 14.07 1.41 0.031 0.68
LS3, Pool 1 5.39 0.10 0.48 - - 0.019 0.60
LS3, Pool 2 14.28 0.06 1.26 7.74 0.68 0.004 0.13
LS3, Pool 3 3.81 0.00 0.34 23.05 2.04 0.000 0.00
LS3, Pool 4 4.87 0.02 0.43 6.91 0.61 0.003 0.10
LS4, Pool 1 3.28 0.02 0.28 - - 0.007 0.20
LS4, Pool 2 1.12 0.00 0.10 3.84 0.33 0.000 0.00
LS4, Pool 3 2.57 0.01 0.22 2.27 0.20 0.002 0.06
LS4, Pool 4 5.58 0.01 0.48 5.39 0.46 0.001 0.03
LS4, Pool 5 7.85 0.10 0.68 5.94 0.51 0.012 0.34
LS4, Pool 6 0.59 0.00 0.05 16.32 1.41 0.000 0.00
LS4, Pool 7 0.58 0.00 0.05 1.09 0.09 0.005 0.14
LS4, Pool 8 0.43 0.00 0.04 2.74 0.24 0.000 0.00
LS4, Pool 9 1.62 0.04 0.14 0.95 0.08 0.026 0.71
LS4, Pool 10 1.94 0.00 0.17 2.18 0.19 0.000 0.00
LS4, Pool 11 8.37 0.02 0.72 3.44 0.30 0.002 0.06
LS4, Pool 12 | 19.49 0.00 1.68 12.83 1.11 0.000 0.00
LS4, Pool 13 | 11.09 0.03 0.96 32.18 2.78 0.003 0.07
LSR, Pool 1 3.81 0.08 0.54 - - 0.020 0.62
LSR, Pool 2 1.36 0.00 0.19 4.82 0.68 0.000 0.00
LSR, Pool 3 2.13 0.03 0.30 1.84 0.26 0.016 0.49
LSR, Pool 4 5.36 0.01 0.76 2.33 0.33 0.001 0.04
LSR, Pool 5 4.54 0.12 0.64 11.83 1.67 0.025 0.79




Longitudinal Profile Data
Joyce Kilmer/Slickrock Wilderness Area

Length | Height | Length | Spacing | Spacing | Slope Slope
(m) (m) ratio (m) ratio (m/m) ratio

LSR, Pool 6 6.39 0.08 0.90 4.91 0.69 0.012 0.37

LSR, Pool 7 2.83 0.00 0.40 6.81 0.96 0.000 0.00

LSR, Pool 8 6.92 0.05 0.98 3.64 0.51 0.008 0.25

LSR, Pool 9 5.02 0.02 0.71 7.44 1.05 0.005 0.15

LSR, Pool 10 | 5.63 0.01 0.79 5.22 0.74 0.002 0.07

LSR, Pool 11 | 6.33 0.02 0.89 7.36 1.04 0.004 0.12

NC, Pool 1 2.67 0.08 0.82 - - 0.030 0.32

NC, Pool 2 1.87 0.01 0.57 4.81 1.48 0.005 0.05

NC, Pool 3 2.34 0.04 0.72 5.74 1.77 0.016 0.17

NC, Pool 4 2.28 0.07 0.70 17.66 5.44 0.029 0.32

NC, Pool 5 3.66 0.05 1.13 2.76 0.85 0.014 0.15

NC, Pool 6 2.81 0.05 0.86 4.88 1.50 0.016 0.18

NC, Pool 7 0.72 0.04 0.22 6.32 1.95 0.051 0.55

NC, Pool 8 0.77 0.02 0.24 1.15 0.35 0.032 0.34

PC, Pool 1 0.66 0.02 0.14 - - 0.023 0.22

PC, Pool 2 1.46 0.05 0.30 6.96 1.43 0.035 0.34

PC, Pool 3 1.71 0.00 0.35 5.76 1.18 0.000 0.00

PC, Pool 4 0.92 0.00 0.19 6.70 1.38 0.000 0.00

SR1, Pool 1 7.13 0.01 0.90 - - 0.001 0.01

SR1, Pool 2 3.79 0.03 0.48 15.14 1.91 0.009 0.13

SR1, Pool 3 4.55 0.00 0.57 5.64 0.71 0.000 0.00

SR1, Pool 4 7.07 0.06 0.89 11.26 1.42 0.009 0.13

SR1, Pool 5 5.23 0.01 0.66 12.46 1.57 0.002 0.03




Longitudinal Profile Data
Joyce Kilmer/Slickrock Wilderness Area

Length | Height | Length | Spacing | Spacing | Slope Slope
(m) (m) ratio (m) ratio (m/m) ratio

SR1, Pool 6 10.75 0.05 1.35 19.45 2.45 0.005 0.07

SR1, Pool 7 4.52 0.02 0.57 12.20 1.54 0.003 0.05

SR1, Pool 8 2.63 0.04 0.33 5.13 0.65 0.016 0.24

SR1, Pool 9 3.48 0.01 0.44 3.92 0.49 0.004 0.05

SR2, Pool 1 8.06 0.00 0.71 - - 0.000 0.00

SR2, Pool 2 5.80 0.03 0.51 16.37 1.44 0.006 0.20

SR2, Pool 3 11.84 0.15 1.04 10.21 0.90 0.012 0.44

SR2, Pool 4 19.74 0.16 1.74 19.35 1.71 0.008 0.29

SR2, Pool 5 7.85 0.04 0.69 20.77 1.83 0.005 0.18

SR2, Pool 6 9.87 0.06 0.87 35.51 3.13 0.006 0.23

SR3, Pool 1 13.47 0.11 0.93 - - 0.008 0.43

SR3, Pool 2 9.43 0.04 0.65 16.78 1.16 0.004 0.21

SR3, Pool 3 11.97 0.10 0.83 43.78 3.03 0.008 0.42

SR3, Pool 4 10.67 0.12 0.74 19.53 1.35 0.011 0.55

SR3, Pool 5 17.63 0.12 1.22 32.08 222 0.007 0.36

SR3, Pool 6 | 30.69 0.12 2.12 18.70 1.29 0.004 0.19

SR3, Pool 7 5.49 0.00 0.38 38.04 2.63 0.000 0.00

SR3, Pool 8 15.15 0.03 1.05 10.35 0.72 0.002 0.10

SR4, Pool 1 | 25.38 0.05 1.34 - - 0.002 0.16

SR4, Pool 2 12.00 0.11 0.63 33.09 1.75 0.009 0.66

SR4, Pool 3 0.84 0.00 0.04 19.21 1.02 0.000 0.00

SR4, Pool 4 0.83 0.00 0.04 1.50 0.08 0.000 0.00

SR4, Pool 5 1.21 0.02 0.06 1.59 0.08 0.013 0.91




Longitudinal Profile Data
Joyce Kilmer/Slickrock Wilderness Area

Length | Height | Length | Spacing | Spacing | Slope Slope
(m) (m) ratio (m) ratio (m/m) ratio

SR4, Pool 6 16.96 0.05 0.90 1.63 0.09 0.003 0.23

SR4, Pool 7 4.23 0.00 0.22 18.54 0.98 0.000 0.00

SR4, Pool 8 | 23.32 0.02 1.23 543 0.29 0.001 0.07

SR4, Pool 9 17.93 0.03 0.95 28.98 1.53 0.002 0.11

SR4, Pool 10 [ 9.61 0.10 0.51 19.74 1.04 0.011 0.78

SR4, Pool 11 2.46 0.00 0.13 10.51 0.56 0.000 0.00

SR4, Pool 12 | 3.96 0.08 0.21 3.37 0.18 0.019 1.38

SR4, Pool 13 | 6.44 0.05 0.34 5.22 0.28 0.008 0.54

SR4, Pool 14 | 7.32 0.04 0.39 7.60 0.40 0.005 0.36




Longitudinal Profile Plot
Joyce Kilmer/Slickrock Wilderness Area, Site S5A
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Longitudinal Profile Plot

Joyce Kilmer/Slickrock Wilderness Area, Site AC
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Longitudinal Profile Plot
Joyce Kilmer/Slickrock Wilderness Area, Site BF
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Longitudinal Profile Plot
Joyce Kilmer/Slickrock Wilderness Area, Site LS1
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Longitudinal Profile Plot
Joyce Kilmer/Slickrock Wilderness Area, Site LS2
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Longitudinal Profile Plot

Joyce Kilmer/Slickrock Wilderness Area, Site L.S3

32

31 P35
\E/ ~~--~~\\
g .
N S = ------------—-—
83l

\\
-
Camemoaoaomose
Thalweg
=== ° Water Surface /\—
29
0 5 10 15 20 25 30

Station (m)

35

40

45




Longitudinal Profile Plot
Joyce Kilmer/Slickrock Wilderness Area, Site LS4
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Longitudinal Profile Plot
Joyce Kilmer/Slickrock Wilderness Area, Site LSR
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Joyce Kilmer/Slickrock Wilderness Area, Site NC

Longitudinal Profile Plot
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Longitudinal Profile Plot
Joyce Kilmer/Slickrock Wilderness Area, Site PC
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Longitudinal Profile Plot
Joyce Kilmer/Slickrock Wilderness Area, Site SR1
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Joyce Kilmer/Slickrock Wilderness Area, Site SR2

Longitudinal Profile Plot
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Longitudinal Profile Plot
Joyce Kilmer/Slickrock Wilderness Area, Site SR3
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Longitudinal Profile Plot

Joyce Kilmer/Slickrock Wilderness Area, Site SR4
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Joyce Kilmer/Slickrock Wilderness Area, Site S5A

Reachwide Pebble Count

di6 (mm) 2.4
ds3s (mm) 9.0
d50 (mm) 14
ds4 (mm) 40
d95 (mm) 109
di00 (mm) 180

Cumulative Particle Size Distribution
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Millimeters
Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Sily/Clay <0.062 0 0 0 0 0 0
Very Fine Sand 0.062-0.125 0 0 0 0 0 0
Fine Sand 0.125-025 0 2 2 0 4 2
Medium Sand 025-0.5 3 3 3 6 10 8
Coarse Sand 05-1.0 3 2 5 12 14 13
Very Coarse Sand 10-20 | 1 2 14 16 15
Very Fine Gravel 20-40 3 2 5 20 20 20
Fine Gravel 4.0-5.7 4 2 6 28 24 26
Fine Gravel 57-8.0 3 2 5 34 28 31
Medium Gravel 8.0-113 10 3 13 54 34 44
Medium Gravel 11.3-16.0 2 8 10 58 50 54
Coarse Gravel 16.0-22.6 6 8 14 70 66 68
Coarse Gravel 22.6-32 5 8 13 80 82 81
Very Coarse Gravel 32-45 2 3 84 88 86
Very Coarse Gravel 45- 64 3 0 3 90 88 89
Small Cobble 64 - 90 3 | 4 96 90 93
Small Cobble 90- 128 2 2 4 100 94 97
Large Cobble 128 - 180 0 2 2 100 98 99
Large Cobble 180 - 256 0 1 1 100 100 100
Small Boulder 256 - 362 0 0 0 100 100 100
Small Boulder 362-512 0 0 0 100 100 100
Medium Boulder 512- 1024 0 0 0 100 100 100
Large Boulder 1024 - 2048 0 0 0 100 100 100
Bedrock >2048 0 0 0 100 100 100
Totals 50 50 100




Joyce Kilmer/Slickrock Wilderness Area, Site AC

Reachwide Pebble Count

di6 (mm) 8.8
d35 (mm) 29
ds (mm) 70
d84 (mm) 191
dos (mm) 437
di00 (mm) 512

Cumulative Particle Size Distribution
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Millimeters
Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 0 0 0 0 0 0
Very Fine Sand 0.062 - 0.125 0 0 0 0 0 0
Fine Sand 0.125-0.25 0 0 0 0 0 0
Medium Sand 0.25-0.5 0 0 0 0 0 0
Coarse Sand 0.5-1.0 1 3 4 1 10 4
Very Coarse Sand 1.0-2.0 5 2 7 9 17 11
Very Fine Gravel 2.0-4.0 0 2 2 9 23 13
Fine Gravel 4.0-5.7 0 2 2 9 30 15
Fine Gravel 5.7-8.0 0 0 0 9 30 15
Medium Gravel 8.0-11.3 3 1 4 13 33 19
Medium Gravel 11.3-16.0 2 3 5 16 43 24
Coarse Gravel 16.0 - 22.6 8 1 9 27 47 33
Coarse Gravel 22.6-32 2 1 3 30 50 36
Very Coarse Gravel 32-45 6 0 6 39 50 42
Very Coarse Gravel 45 - 64 3 2 5 43 57 47
Small Cobble 64 -90 11 2 13 59 63 60
Small Cobble 90 - 128 8 1 9 70 67 69
Large Cobble 128 - 180 9 5 14 83 83 83
Large Cobble 180 - 256 5 2 7 90 90 90
Small Boulder 256 - 362 0 2 2 90 97 92
Small Boulder 362-512 5 1 6 97 100 98
Medium Boulder 512 -1024 2 0 2 100 100 100
Large Boulder 1024 - 2048 0 0 0 100 100 100
Bedrock >2048 0 0 0 100 100 100
Totals 70 30 100




Joyce Kilmer/Slickrock Wilderness Area, Site BF

Reachwide Pebble Count

dy¢ (mm) 8.0
d3s (mm) 16
dso (mm) 39
dgs (mm) 194
dys (mm) 309
di00 (mm) 512
Cumulative Particle Size Distribution
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Millimeters
Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 0 1 1 0 2 1
Very Fine Sand 0.062 - 0.125 0 0 0 0 2 1
Fine Sand 0.125-0.25 0 0 0 0 2 1
Medium Sand 0.25-0.5 0 0 0 0 2 1
Coarse Sand 0.5-1.0 0 2 2 0 6 3
Very Coarse Sand 1.0-2.0 0 0 0 0 6 3
Very Fine Gravel 2.0-4.0 2 2 4 4 10 7
Fine Gravel 4.0-5.7 1 4 5 6 18 12
Fine Gravel 5.7-8.0 1 3 4 8 24 16
Medium Gravel 8.0-11.3 3 5 8 14 34 24
Medium Gravel 11.3-16.0 7 4 11 28 42 35
Coarse Gravel 16.0 - 22.6 4 7 11 36 56 46
Coarse Gravel 22.6-32 1 0 1 38 56 47
Very Coarse Gravel 32-45 5 1 6 48 58 53
Very Coarse Gravel 45 - 64 0 0 0 48 58 53
Small Cobble 64 -90 4 4 8 56 66 61
Small Cobble 90 - 128 9 7 16 74 80 77
Large Cobble 128 - 180 2 3 5 78 86 82
Large Cobble 180 - 256 7 4 11 92 94 93
Small Boulder 256 - 362 3 1 4 98 96 97
Small Boulder 362-512 1 1 2 100 98 99
Medium Boulder 512 -1024 0 1 1 100 100 100
Large Boulder 1024 - 2048 0 0 0 100 100 100
Bedrock >2048 0 0 0 100 100 100
Totals 50 50 100




Joyce Kilmer/Slickrock Wilderness Area, Site LS1

Reachwide Pebble Count

di6 (mm) 35
d3s (mm) 95
dso (mm) 145
ds4 (mm) 450
dys (mm) 768
dio0 (mm) 1024
Cumulative Particle Size Distribution
100 p
/
90
80
=}
s 7
8
-
o 60
£
-
p 50
s
g /
& 40 /
A /
30
/!
20
/
10 7
]
0
0.01 0.1 1 10 100 1000 10000
Millimeters
Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 0 0 0 0 0 0
Very Fine Sand 0.062 - 0.125 0 0 0 0 0 0
Fine Sand 0.125-0.25 0 0 0 0 0 0
Medium Sand 0.25-0.5 0 0 0 0 0 0
Coarse Sand 0.5-1.0 0 4 4 0 8 4
Very Coarse Sand 1.0-2.0 0 2 2 0 12 6
Very Fine Gravel 2.0-4.0 0 0 0 0 12 6
Fine Gravel 4.0-5.7 0 0 0 0 12 6
Fine Gravel 5.7-8.0 0 0 0 0 12 6
Medium Gravel 8.0-11.3 0 1 1 0 14 7
Medium Gravel 11.3-16.0 0 0 0 0 14 7
Coarse Gravel 16.0 - 22.6 0 2 2 0 18 9
Coarse Gravel 22.6-32 1 4 5 2 26 14
Very Coarse Gravel 32-45 2 8 10 6 42 24
Very Coarse Gravel 45 - 64 1 3 4 8 48 28
Small Cobble 64 -90 3 2 5 14 52 33
Small Cobble 90 - 128 8 6 14 30 64 47
Large Cobble 128 - 180 6 3 9 42 70 56
Large Cobble 180 - 256 10 3 13 62 76 69
Small Boulder 256 - 362 3 2 5 68 80 74
Small Boulder 362-512 10 7 17 88 94 91
Medium Boulder 512 -1024 6 2 8 100 98 99
Large Boulder 1024 - 2048 0 1 1 100 100 100
Bedrock >2048 0 0 0 100 100 100
Totals 50 50 100




Joyce Kilmer/Slickrock Wilderness Area, Site LS2

Reachwide Pebble Count

di6 (mm) 11
d3s (mm) 103
dso (mm) 175
dgs (mm) 512
dos (mm) 1024
di00 (mm) >2048
Cumulative Particle Size Distribution
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Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 2 2 4 3 5 4
Very Fine Sand 0.062 - 0.125 0 0 0 3 5 4
Fine Sand 0.125-0.25 3 0 3 8 5 7
Medium Sand 0.25-0.5 1 0 1 10 5 8
Coarse Sand 0.5-1.0 0 0 0 10 5 8
Very Coarse Sand 1.0-2.0 0 3 3 10 13 11
Very Fine Gravel 2.0-4.0 0 0 0 10 13 11
Fine Gravel 4.0-5.7 0 2 2 10 18 13
Fine Gravel 5.7-8.0 0 0 0 10 18 13
Medium Gravel 8.0-11.3 2 1 3 13 20 16
Medium Gravel 11.3-16.0 2 1 3 17 23 19
Coarse Gravel 16.0 - 22.6 0 0 0 17 23 19
Coarse Gravel 22.6-32 0 1 1 17 25 20
Very Coarse Gravel 32-45 1 0 1 18 25 21
Very Coarse Gravel 45 - 64 2 2 4 22 30 25
Small Cobble 64 -90 3 4 7 27 40 32
Small Cobble 90 - 128 5 4 9 35 50 41
Large Cobble 128 - 180 3 7 10 40 68 51
Large Cobble 180 - 256 9 3 12 55 75 63
Small Boulder 256 - 362 5 4 9 63 85 72
Small Boulder 362-512 9 3 12 78 93 84
Medium Boulder 512 -1024 8 3 11 92 100 95
Large Boulder 1024 - 2048 4 0 4 98 100 99
Bedrock >2048 1 0 1 100 100 100
Totals 60 40 100




Joyce Kilmer/Slickrock Wilderness Area, Site LS3

Reachwide Pebble Count

di6 (mm) 23
d3s (mm) 120
dso (mm) 171
dgs (mm) 512
dys (mm) 1024
dio0 (mm) >2048
Cumulative Particle Size Distribution
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Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 0 0 0 0 0 0
Very Fine Sand 0.062 - 0.125 3 0 3 4 0 3
Fine Sand 0.125-0.25 0 0 0 4 0 3
Medium Sand 0.25-0.5 0 1 1 4 5 4
Coarse Sand 0.5-1.0 1 0 1 5 5 5
Very Coarse Sand 1.0-2.0 1 0 1 6 5 6
Very Fine Gravel 2.0-4.0 0 0 0 6 5 6
Fine Gravel 4.0-5.7 0 2 2 6 15 8
Fine Gravel 5.7-8.0 0 0 0 6 15 8
Medium Gravel 8.0-11.3 1 3 4 8 30 12
Medium Gravel 11.3-16.0 2 0 2 10 30 14
Coarse Gravel 16.0 - 22.6 2 0 2 13 30 16
Coarse Gravel 22.6-32 1 1 2 14 35 18
Very Coarse Gravel 32-45 2 1 3 16 40 21
Very Coarse Gravel 45 - 64 5 1 6 23 45 27
Small Cobble 64 -90 3 1 4 26 50 31
Small Cobble 90 - 128 3 2 5 30 60 36
Large Cobble 128 - 180 13 4 17 46 80 53
Large Cobble 180 - 256 10 0 10 59 80 63
Small Boulder 256 - 362 9 2 11 70 90 74
Small Boulder 362-512 9 1 10 81 95 84
Medium Boulder 512 -1024 10 1 11 94 100 95
Large Boulder 1024 - 2048 2 0 2 96 100 97
Bedrock >2048 3 0 3 100 100 100
Totals 80 20 100




Joyce Kilmer/Slickrock Wilderness Area, Site LS4

Reachwide Pebble Count

di6 (mm) 11
d3s (mm) 34
dso (mm) 71
dgs (mm) 347
dys (mm) 967
dio0 (mm) >2048
Cumulative Particle Size Distribution
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Millimeters
Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 1 0 1 2 0 1
Very Fine Sand 0.062 - 0.125 1 0 1 3 0 2
Fine Sand 0.125-0.25 3 1 4 8 3 6
Medium Sand 0.25-0.5 1 1 2 10 5 8
Coarse Sand 0.5-1.0 1 1 2 12 8 10
Very Coarse Sand 1.0-2.0 1 0 1 13 8 11
Very Fine Gravel 2.0-4.0 0 1 1 13 10 12
Fine Gravel 4.0-5.7 1 0 1 15 10 13
Fine Gravel 5.7-8.0 0 1 1 15 13 14
Medium Gravel 8.0-11.3 1 1 2 17 15 16
Medium Gravel 11.3-16.0 2 4 6 20 25 22
Coarse Gravel 16.0 - 22.6 2 4 6 23 35 28
Coarse Gravel 22.6-32 3 3 6 28 43 34
Very Coarse Gravel 32-45 5 2 7 37 48 41
Very Coarse Gravel 45 - 64 3 5 8 42 60 49
Small Cobble 64 -90 2 2 4 45 65 53
Small Cobble 90 - 128 7 4 11 57 75 64
Large Cobble 128 - 180 6 1 7 67 78 71
Large Cobble 180 - 256 6 1 7 77 80 78
Small Boulder 256 - 362 3 4 7 82 90 85
Small Boulder 362-512 2 0 2 85 90 87
Medium Boulder 512 -1024 5 4 9 93 100 96
Large Boulder 1024 - 2048 1 0 1 95 100 97
Bedrock >2048 3 0 3 100 100 100
Totals 60 40 100




Joyce Kilmer/Slickrock Wilderness Area, Site LSR

Reachwide Pebble Count

di6 (mm) 9.5
d3s (mm) 18
dso (mm) 36
dgs (mm) 158
dys (mm) 298
di00 (mm) >2048
Cumulative Particle Size Distribution
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Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 0 0 0 0 0 0
Very Fine Sand 0.062 - 0.125 0 0 0 0 0 0
Fine Sand 0.125-0.25 0 0 0 0 0 0
Medium Sand 0.25-0.5 0 0 0 0 0 0
Coarse Sand 0.5-1.0 0 0 0 0 0 0
Very Coarse Sand 1.0-2.0 1 0 1 2 0 1
Very Fine Gravel 2.0-4.0 1 1 2 4 2 3
Fine Gravel 4.0-5.7 0 4 4 4 10 7
Fine Gravel 5.7-8.0 0 4 4 4 18 11
Medium Gravel 8.0-11.3 5 6 11 14 30 22
Medium Gravel 11.3-16.0 4 6 10 22 42 32
Coarse Gravel 16.0 - 22.6 7 3 10 36 48 42
Coarse Gravel 22.6-32 4 2 6 44 52 48
Very Coarse Gravel 32-45 5 1 6 54 54 54
Very Coarse Gravel 45 - 64 3 1 4 60 56 58
Small Cobble 64 -90 6 6 12 72 68 70
Small Cobble 90 - 128 4 6 10 80 80 80
Large Cobble 128 - 180 5 2 7 90 84 87
Large Cobble 180 - 256 3 3 6 96 90 93
Small Boulder 256 - 362 2 3 5 100 96 98
Small Boulder 362-512 0 1 1 100 98 99
Medium Boulder 512 -1024 0 0 0 100 98 99
Large Boulder 1024 - 2048 0 0 0 100 98 99
Bedrock >2048 0 1 1 100 100 100
Totals 50 50 100




Joyce Kilmer/Slickrock Wilderness Area, Site NC

Reachwide Pebble Count
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Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 0 2 2 0 5 2
Very Fine Sand 0.062 - 0.125 0 0 0 0 5 2
Fine Sand 0.125-0.25 0 0 0 0 5 2
Medium Sand 0.25-0.5 0 0 0 0 5 2
Coarse Sand 0.5-1.0 0 0 0 0 5 2
Very Coarse Sand 1.0-2.0 1 1 2 2 8 4
Very Fine Gravel 2.0-4.0 1 1 2 3 10 6
Fine Gravel 4.0-5.7 1 4 5 5 20 11
Fine Gravel 5.7-8.0 4 0 4 12 20 15
Medium Gravel 8.0-11.3 7 3 10 23 28 25
Medium Gravel 11.3-16.0 3 3 6 28 35 31
Coarse Gravel 16.0 - 22.6 7 2 9 40 40 40
Coarse Gravel 22.6-32 6 0 6 50 40 46
Very Coarse Gravel 32-45 3 0 3 55 40 49
Very Coarse Gravel 45 - 64 7 4 11 67 50 60
Small Cobble 64 -90 5 2 7 75 55 67
Small Cobble 90 - 128 9 6 15 90 70 82
Large Cobble 128 - 180 4 0 4 97 70 86
Large Cobble 180 - 256 1 6 7 98 85 93
Small Boulder 256 - 362 0 3 3 98 93 96
Small Boulder 362-512 0 0 0 98 93 96
Medium Boulder 512 -1024 1 2 3 100 98 99
Large Boulder 1024 - 2048 0 0 0 100 98 99
Bedrock >2048 0 1 1 100 100 100
Totals 60 40 100




Joyce Kilmer/Slickrock Wilderness Area, Site PC

Reachwide Pebble Count

di6 (mm) 0.6
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dgs (mm) 268
dos (mm) 437
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Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 5 0 5 5 0 5
Very Fine Sand 0.062 - 0.125 3 0 3 8 0 8
Fine Sand 0.125-0.25 2 0 2 10 0 10
Medium Sand 0.25-0.5 5 0 5 15 0 15
Coarse Sand 0.5-1.0 5 0 5 20 0 20
Very Coarse Sand 1.0-2.0 5 0 5 25 0 25
Very Fine Gravel 2.0-4.0 4 0 4 29 0 29
Fine Gravel 4.0-5.7 3 0 3 32 0 32
Fine Gravel 5.7-8.0 2 0 2 34 0 34
Medium Gravel 8.0-11.3 0 0 0 34 0 34
Medium Gravel 11.3-16.0 2 0 2 36 0 36
Coarse Gravel 16.0 - 22.6 4 0 4 40 0 40
Coarse Gravel 22.6-32 0 0 0 40 0 40
Very Coarse Gravel 32-45 0 0 0 40 0 40
Very Coarse Gravel 45 - 64 3 0 3 43 0 43
Small Cobble 64 -90 6 0 6 49 0 49
Small Cobble 90 - 128 6 0 6 55 0 55
Large Cobble 128 - 180 17 0 17 72 0 72
Large Cobble 180 - 256 11 0 11 83 0 83
Small Boulder 256 - 362 9 0 9 92 0 92
Small Boulder 362-512 6 0 6 98 0 98
Medium Boulder 512 -1024 2 0 2 100 0 100
Large Boulder 1024 - 2048 0 0 0 100 0 100
Bedrock >2048 0 0 0 100 0 100
Totals 100 0 100




Reachwide Pebble Count
Joyce Kilmer/Slickrock Wilderness Area, Site SR1
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Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 0 0 0 0 0 0
Very Fine Sand 0.062-0.125 0 0 0 0 0 0
Fine Sand 0.125-0.25 0 0 0 0 0 0
Medium Sand 025-0.5 0 0 0 0 0 0
Coarse Sand 05-1.0 0 0 0 0 0 0
Very Coarse Sand 10-20 0 0 0 0 0 0
Very Fine Gravel 20-40 0 | | 0 3 |
Fine Gravel 4.0-5.7 | 0 1 2 3 2
Fine Gravel 57-8.0 0 0 0 2 3 2
Medium Gravel 8.0-113 2 2 4 5 3 6
Medium Gravel 113-16.0 0 2 2 5 13 8
Coarse Gravel 16.0-22.6 7 4 11 17 23 19
Coarse Gravel 226-32 4 4 3 23 33 27
Very Coarse Gravel 32-45 4 2 3 30 38 33
Very Coarse Gravel 45 - 64 | 2 3 32 43 36
Small Cobble 64 - 90 7 1 5 38 45 41
Small Cobble 90 - 128 3 2 5 43 50 46
Large Cobble 128 - 180 3 3 6 48 58 52
Large Cobble 180 - 256 6 3 9 58 65 61
Small Boulder 256 - 362 4 5 9 65 78 70
Small Boulder 362-512 7 2 9 77 83 79
Medium Boulder 512- 1024 8 3 11 90 90 90
Large Boulder 1024 - 2048 4 4 3 97 100 98
Bedrock >2048 2 0 2 100 100 100
Totals 60 40 100




Joyce Kilmer/Slickrock Wilderness Area, Site SR2

Reachwide Pebble Count
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Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 0 0 0 0 0 0
Very Fine Sand 0.062 - 0.125 0 0 0 0 0 0
Fine Sand 0.125-0.25 1 0 1 2 0 1
Medium Sand 0.25-0.5 2 4 6 6 8 7
Coarse Sand 0.5-1.0 1 0 1 8 8 8
Very Coarse Sand 1.0-2.0 0 1 1 8 10 9
Very Fine Gravel 2.0-4.0 0 0 0 8 10 9
Fine Gravel 4.0-5.7 1 0 1 10 10 10
Fine Gravel 5.7-8.0 0 1 1 10 12 11
Medium Gravel 8.0-11.3 1 1 2 12 14 13
Medium Gravel 11.3-16.0 1 2 3 14 18 16
Coarse Gravel 16.0 - 22.6 3 3 6 20 24 22
Coarse Gravel 22.6-32 2 1 3 24 26 25
Very Coarse Gravel 32-45 3 3 6 30 32 31
Very Coarse Gravel 45 - 64 1 2 3 32 36 34
Small Cobble 64 -90 2 4 6 36 44 40
Small Cobble 90 - 128 6 2 8 48 48 48
Large Cobble 128 - 180 2 4 6 52 56 54
Large Cobble 180 - 256 7 6 13 66 68 67
Small Boulder 256 - 362 7 7 14 80 82 81
Small Boulder 362-512 5 1 6 90 84 87
Medium Boulder 512 -1024 1 0 1 92 84 88
Large Boulder 1024 - 2048 1 0 1 94 84 89
Bedrock >2048 3 8 11 100 100 100
Totals 50 50 100




Joyce Kilmer/Slickrock Wilderness Area, Site SR3

Reachwide Pebble Count
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Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 0 0 0 0 0 0
Very Fine Sand 0.062 - 0.125 0 0 0 0 0 0
Fine Sand 0.125-0.25 4 0 4 8 0 4
Medium Sand 0.25-0.5 1 2 3 10 4 7
Coarse Sand 0.5-1.0 1 1 2 12 6 9
Very Coarse Sand 1.0-2.0 1 2 3 14 10 12
Very Fine Gravel 2.0-4.0 0 0 0 14 10 12
Fine Gravel 4.0-5.7 2 1 3 18 12 15
Fine Gravel 5.7-8.0 1 1 2 20 14 17
Medium Gravel 8.0-11.3 2 3 5 24 20 22
Medium Gravel 11.3-16.0 4 1 5 32 22 27
Coarse Gravel 16.0 - 22.6 2 1 3 36 24 30
Coarse Gravel 22.6-32 3 2 5 42 28 35
Very Coarse Gravel 32-45 0 4 4 42 36 39
Very Coarse Gravel 45 - 64 2 1 3 46 38 42
Small Cobble 64 -90 2 4 6 50 46 48
Small Cobble 90 - 128 2 6 8 54 58 56
Large Cobble 128 - 180 3 4 7 60 66 63
Large Cobble 180 - 256 7 10 17 74 86 80
Small Boulder 256 - 362 3 3 6 80 92 86
Small Boulder 362-512 3 0 3 86 92 89
Medium Boulder 512 -1024 1 3 4 88 98 93
Large Boulder 1024 - 2048 2 1 3 92 100 96
Bedrock >2048 4 0 4 100 100 100
Totals 50 50 100




Reachwide Pebble Count
Joyce Kilmer/Slickrock Wilderness Area, Site SR4
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Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 0 0 0 0 0 0
Very Fine Sand 0.062 - 0.125 0 0 0 0 0 0
Fine Sand 0.125-0.25 0 0 0 0 0 0
Medium Sand 0.25-0.5 0 0 0 0 0 0
Coarse Sand 0.5-1.0 0 0 0 0 0 0
Very Coarse Sand 1.0-2.0 0 5 5 0 10 5
Very Fine Gravel 2.0-4.0 0 2 2 0 14 7
Fine Gravel 4.0-5.7 1 0 1 2 14 8
Fine Gravel 5.7-8.0 1 1 2 4 16 10
Medium Gravel 8.0-11.3 2 6 8 8 28 18
Medium Gravel 11.3-16.0 2 3 5 12 34 23
Coarse Gravel 16.0 - 22.6 4 5 9 20 44 32
Coarse Gravel 22.6-32 1 1 2 22 46 34
Very Coarse Gravel 32-45 4 2 6 30 50 40
Very Coarse Gravel 45 - 64 5 3 8 40 56 48
Small Cobble 64 -90 5 1 6 50 58 54
Small Cobble 90 - 128 3 1 4 56 60 58
Large Cobble 128 - 180 3 6 9 62 72 67
Large Cobble 180 - 256 5 4 9 72 80 76
Small Boulder 256 - 362 3 2 5 78 84 81
Small Boulder 362-512 5 6 11 88 96 92
Medium Boulder 512 -1024 5 2 7 98 100 99
Large Boulder 1024 - 2048 0 0 0 98 100 99
Bedrock >2048 1 0 1 100 100 100
Totals 50 50 100




APPENDIX C

Supplementary Information for Chapter 5:

Evaluation of Four Stream Restoration Projects on Little Brasstown Creek
in the North Carolina Mountains



Cross-section Data
Little Brasstown Creek

RIFFLE A12005 | A12006 [ A12007 | A12009 | A12011
Area (sq m) 4.33 4.38 4.37 4.22 -
Width (m) 7.56 7.29 7.65 7.42 -
Mean depth (m) 0.57 0.60 0.57 0.57 -
Max depth (m) 0.95 1.00 0.97 1.06 -
Max depth ratio 1.65 1.67 1.70 1.87 -
Width/depth ratio 13.20 12.14 13.40 13.04 -

RIFFLE A22005 | A22006 [ A22007 | A22009 | A22011
Area (sq m) 4.96 4.76 5.41 4.76 -
Width (m) 7.14 6.88 7.69 7.25 -
Mean depth (m) 0.69 0.69 0.70 0.66 -
Max depth (m) 1.06 1.02 1.08 0.98 -
Max depth ratio 1.53 1.47 1.53 1.50 -
Width/depth ratio 10.29 9.93 10.94 11.03 -

RIFFLE A32005 | A32006 [ A32007 | A32009 | A32011
Area (sq m) 3.90 3.73 3.56 - -
Width (m) 5.74 5.50 6.28 - -
Mean depth (m) 0.68 0.68 0.57 - -
Max depth (m) 1.21 1.15 1.13 - -
Max depth ratio 1.78 1.70 1.99 - -
Width/depth ratio 8.44 8.13 11.09 - -




Cross-section Data
Little Brasstown Creek

RIFFLE A42005 | A42006 [ A42007 | A42009 | A42011
Area (sq m) 4.89 4.30 4.83 - -
Width (m) 6.55 5.89 6.97 - -
Mean depth (m) 0.75 0.73 0.69 - -
Max depth (m) 1.02 0.97 1.04 - -
Max depth ratio 1.36 1.33 1.50 - -
Width/depth ratio 8.78 8.05 10.05 - -
POOL A52005 | AS52006 [ A52007 | A52009 | AS52011
Area (sq m) 5.63 6.11 5.51 - -
Width (m) 7.75 7.47 7.51 - -
Mean depth (m) 0.73 0.82 0.73 - -
Max depth (m) 1.30 1.39 1.44 - -
Max depth ratio 1.79 1.70 1.96 - -
RIFFLE A62005 | A62006 [ A62007 | A62009 | A62011
Area (sq m) 4.24 3.76 3.96 - 3.92
Width (m) 5.70 5.18 5.44 - 5.26
Mean depth (m) 0.74 0.73 0.73 - 0.75
Max depth (m) 0.91 0.96 0.92 - 0.98
Max depth ratio 1.23 1.32 1.26 - 1.31
Width/depth ratio 7.67 7.13 7.47 - 7.05




Cross-section Data
Little Brasstown Creek

RIFFLE B12005 | B12006 | B12007 | B12009 | B12011
Area (sq m) 5.38 5.51 5.78 5.53 -
Width (m) 6.45 6.97 7.13 6.96 -
Mean depth (m) 0.83 0.79 0.81 0.80 -
Max depth (m) 1.45 1.42 1.44 1.44 -
Max depth ratio 1.74 1.80 1.78 1.82 -
Width/depth ratio 7.74 8.82 8.80 8.76 -

POOL B2 2005 | B22006 | B22007 | B22009 | B22011
Area (sq m) 9.18 8.40 8.45 - -
Width (m) 9.46 10.93 11.36 - -
Mean depth (m) 0.97 0.77 0.74 - -
Max depth (m) 1.85 1.83 1.83 - -
Max depth ratio 1.91 2.38 2.47 - -

POOL B3 2005 | B32006 | B32007 [ B32009 | B32011
Area (sq m) 6.78 6.47 6.66 - -
Width (m) 9.04 9.42 8.79 - -
Mean depth (m) 0.75 0.69 0.76 - -
Max depth (m) 1.54 1.49 1.50 - -
Max depth ratio 2.05 2.16 1.98 - -




Cross-section Data
Little Brasstown Creek

POOL B4 2005 | B42006 | B42007 [ B42009 | B42011
Area (sq m) 6.66 6.30 5.86 - -
Width (m) 7.42 7.00 7.56 - -
Mean depth (m) 0.90 0.90 0.78 - -
Max depth (m) 1.72 1.70 1.67 - -
Max depth ratio 1.91 1.90 2.16 - -
RIFFLE B52005 | B52006 | B52007 [ B52009 | B52011
Area (sq m) 5.83 5.59 5.75 5.52 5.47
Width (m) 7.59 7.77 8.78 7.47 7.97
Mean depth (m) 0.77 0.72 0.65 0.74 0.69
Max depth (m) 1.09 1.09 1.10 1.10 1.09
Max depth ratio 1.42 1.52 1.68 1.49 1.59
Width/depth ratio 9.89 10.80 13.41 10.11 11.60
RIFFLE C12005 | C12006 | C12007 [ C12009 | C12011
Area (sq m) 6.78 6.65 6.56 6.87 -
Width (m) 7.24 7.05 6.94 7.38 -
Mean depth (m) 0.94 0.94 0.95 0.93 -
Max depth (m) 1.40 1.38 1.42 1.49 -
Max depth ratio 1.50 1.47 1.50 1.60 -
Width/depth ratio 7.73 7.48 7.34 7.93 -




Cross-section Data
Little Brasstown Creek

POOL C22005 | C22006 | C22007 [ C22009 | C22011
Area (sq m) 7.72 6.62 7.19 7.08 -
Width (m) 7.73 7.37 7.85 7.66 -
Mean depth (m) 1.00 0.90 0.92 0.93 -
Max depth (m) 1.87 1.84 1.78 1.81 -
Max depth ratio 1.88 2.05 1.94 1.95 -
POOL C32005 | C32006 | C32007 [ C32009 | C32011
Area (sq m) 7.62 6.83 7.01 - -
Width (m) 6.54 6.41 6.59 - -
Mean depth (m) 1.16 1.07 1.06 - -
Max depth (m) 1.90 1.54 1.60 - -
Max depth ratio 1.63 1.44 1.50 - -
RIFFLE C42005 | C42006 | C42007 [ C42009 | C42011
Area (sq m) 5.87 5.67 6.11 - 6.25
Width (m) 6.96 7.40 7.54 - 6.73
Mean depth (m) 0.84 0.77 0.81 - 0.93
Max depth (m) 1.28 1.21 1.26 - 1.33
Max depth ratio 1.51 1.58 1.55 - 1.43
Width/depth ratio 8.24 9.66 9.30 - 7.24




Cross-section Data
Little Brasstown Creek

POOL C52005 | C52006 | C52007 [ C52009 | C52011
Area (sq m) 11.05 10.69 10.28 - -
Width (m) 11.90 11.45 11.56 - -
Mean depth (m) 0.93 0.93 0.89 - -
Max depth (m) 2.25 1.91 1.89 - -
Max depth ratio 242 2.04 2.12 - -

RIFFLE C62005 | C62006 | C62007 [ C62009 | C62011
Area (sq m) 6.70 7.21 7.60 - -
Width (m) 7.31 7.87 7.83 - -
Mean depth (m) 0.92 0.92 0.97 - -
Max depth (m) 1.44 1.49 1.44 - -
Max depth ratio 1.57 1.63 1.48 - -
Width/depth ratio 7.98 8.59 8.06 - -

POOL D12005 | D12006 | D12007 | D12009 | D1 2011
Area (sq m) 7.05 7.31 8.44 - -
Width (m) 7.95 8.92 9.20 - -
Mean depth (m) 0.89 0.82 0.92 - -
Max depth (m) 1.66 1.75 1.83 - -
Max depth ratio 1.87 2.13 1.99 - -




Cross-section Data
Little Brasstown Creek

RIFFLE D2 2005 | D22006 | D22007 | D22009 | D22011
Area (sq m) 6.79 6.64 6.63 6.94 -
Width (m) 7.46 8.00 7.87 6.41 -
Mean depth (m) 0.91 0.83 0.84 1.08 -
Max depth (m) 1.29 1.24 1.23 1.30 -
Max depth ratio 1.42 1.49 1.45 1.20 -
Width/depth ratio 8.20 9.62 9.34 5.92 -
RIFFLE D3 2005 | D32006 [ D32007 | D32009 | D3 2011
Area (sq m) 5.79 5.19 4.87 6.13 5.65
Width (m) 9.00 9.41 9.51 10.84 7.36
Mean depth (m) 0.64 0.55 0.51 0.57 0.77
Max depth (m) 1.27 1.22 1.17 1.26 1.15
Max depth ratio 1.97 2.21 2.28 2.22 1.50
Width/depth ratio 13.99 17.06 18.54 19.15 9.60
RIFFLE D4 2005 | D42006 | D42007 | D42009 | D4 2011
Area (sq m) 6.89 7.14 7.33 - -
Width (m) 9.42 9.99 10.28 - -
Mean depth (m) 0.73 0.71 0.71 - -
Max depth (m) 1.24 1.27 1.30 - -
Max depth ratio 1.70 1.77 1.83 - -
Width/depth ratio 12.88 13.97 14.40 - -




Cross-section Data
Little Brasstown Creek

POOL D52005 | D52006 [ D52007 | D52009 | D52011
Area (sq m) 13.52 13.39 13.20 14.80 -
Width (m) 10.54 10.32 10.13 10.64 -
Mean depth (m) 1.28 1.30 1.30 1.39 -
Max depth (m) 1.77 1.80 1.84 1.87 -
Max depth ratio 1.38 1.39 1.42 1.35 -




Little Brasstown Creek

Cross-section Plots
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Cross-section Plots
Little Brasstown Creek
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Cross-section Plots
Little Brasstown Creek
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Cross-section Plots
Little Brasstown Creek
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Cross-section Plots
Little Brasstown Creek
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Cross-section Plots
Little Brasstown Creek
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Cross-section Plots

Little Brasstown Creek
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Cross-section Plots
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Longitudinal Profile Data
Little Brasstown Creek

Riffle length (m) Riffle length ratio

2005 2006 2007 2005 2006 2007
Site A, Riffle 1 8.48 11.65 11.52 1.30 1.90 1.69
Site A, Riffle 2 23.08 18.55 15.29 3.53 3.02 2.25
Site A, Riffle 3 4.04 8.21 6.66 0.62 1.34 0.98
Site A, Riffle 4 7.03 6.90 8.41 1.08 1.12 1.24
Site A, Riffle 5 5.21 7.29 6.86 0.80 1.19 1.01
Site A, Riffle 6 14.62 17.20 11.79 2.24 2.80 1.73
Site A, Riffle 7 15.71 13.17 7.59 2.40 2.14 1.12
Site A, Riffle 8 8.19 10.34 7.16 1.25 1.68 1.05
Site A, Riffle 9 6.61 4.50 6.92 1.01 0.73 1.02
Site A, Riffle 10 18.68 15.44 19.97 2.86 2.51 2.93
Site B, Riffle 1 5.98 3.96 4.89 0.85 0.54 0.61
Site B, Riffle 2 5.82 11.37 7.19 0.83 1.54 0.90
Site B, Riffle 3 8.25 6.98 10.49 1.17 0.95 1.32
Site B, Riffle 4 15.62 13.63 14.77 222 1.85 1.86
Site B, Riffle 5 10.42 10.85 10.79 1.48 1.47 1.36
Site B, Riffle 6 23.00 29.72 27.92 3.27 4.03 3.51
Site B, Riffle 7 13.14 11.53 11.01 1.87 1.56 1.38
Site C, Riffle 1 16.01 12.63 18.17 2.23 1.70 2.44
Site C, Riffle 2 24.22 20.96 26.03 3.38 2.82 3.50
Site C, Riffle 3 12.42 21.96 16.92 1.73 2.95 2.28
Site C, Riffle 4 12.43 17.54 13.30 1.73 2.36 1.79
Site C, Riffle 5 15.61 13.94 16.88 2.18 1.87 2.27




Longitudinal Profile Data
Little Brasstown Creek

Riffle slope (m/m) Riffle slope ratio

2005 2006 2007 2005 2006 2007
Site A, Riffle 1 0.025 0.026 0.027 3.18 3.26 3.47
Site A, Riffle 2 0.016 0.013 0.013 2.03 1.71 1.69
Site A, Riffle 3 0.047 0.016 0.022 5.91 1.98 2.82
Site A, Riffle 4 0.033 0.045 0.030 4.21 5.73 3.86
Site A, Riffle 5 0.019 0.010 0.013 2.36 1.22 1.65
Site A, Riffle 6 0.017 0.020 0.024 2.13 2.50 3.02
Site A, Riffle 7 0.012 0.014 0.040 1.47 1.83 5.15
Site A, Riffle 8 0.015 0.012 0.018 1.83 1.50 2.29
Site A, Riffle 9 0.022 0.033 0.015 2.79 4.14 1.98
Site A, Riffle 10 0.015 0.019 0.017 1.89 2.44 2.17
Site B, Riffle 1 0.004 0.019 0.012 0.88 4.13 2.75
Site B, Riffle 2 0.036 0.025 0.043 7.84 5.35 9.45
Site B, Riffle 3 0.020 0.022 0.017 4.33 4.68 3.72
Site B, Riffle 4 0.005 0.004 0.005 1.02 0.91 1.00
Site B, Riffle 5 0.031 0.029 0.027 6.67 6.20 5.93
Site B, Riffle 6 0.004 0.006 0.005 0.92 1.19 1.18
Site B, Riffle 7 0.017 0.023 0.024 3.78 4.99 5.26
Site C, Riffle 1 0.008 0.013 0.006 2.18 3.93 1.84
Site C, Riffle 2 0.007 0.006 0.008 1.93 1.96 2.32
Site C, Riffle 3 0.013 0.011 0.009 3.50 3.45 2.64
Site C, Riffle 4 0.009 0.007 0.010 2.60 2.08 2.93
Site C, Riffle 5 0.004 0.004 0.005 1.25 1.21 1.43




Longitudinal Profile Data
Little Brasstown Creek

Pool spacing (m)

Pool spacing ratio

2005 2006 2007 2005 2006 2007

Site A, Pools 1-2 19.93 22.64 19.48 3.05 3.68 2.86
Site A, Pools 2-3 14.46 16.39 16.46 2.21 2.67 242
Site A, Pools 3-4 33.88 35.16 34.85 5.18 5.72 5.12
Site A, Pools 4-5 22.37 18.97 20.00 3.42 3.09 2.94
Site A, Pools 5-6 14.55 13.38 14.24 222 2.18 2.09
Site A, Pools 6-7 22.18 23.87 20.85 3.39 3.88 3.06
Site A, Pools 7-8 29.96 25.68 23.68 4.58 4.18 3.48
Site A, Pools 8-9 26.07 28.80 35.83 3.99 4.69 5.26
Site A, Pools 9-10 18.00 19.03 17.11 2.75 3.10 2.51
Site A, Pools 10-11 | 16.31 14.88 14.70 2.49 242 2.16
Site A, Pools 11-12 | 25.62 28.04 28.60 3.92 4.56 4.20
Site A, Pools 12-13 | 24.39 22.42 25.30 3.73 3.65 3.72
Site A, Pools 13-14 | 11.15 12.80 10.80 1.70 2.08 1.59
Site A, Pools 14-15 | 16.07 16.60 13.21 2.46 2.70 1.94
Site A, Pools 15-16 | 21.52 14.14 22.86 3.29 2.30 3.36
Site A, Pools 16-17 | 39.94 41.80 35.65 6.11 6.80 5.24
Site A, Pools 17-18 | 25.68 29.64 15.74 3.93 4.82 2.31
Site A, Pools 18-19 | 11.69 12.11 23.65 1.79 1.97 3.47
Site A, Pools 19-20 | 22.64 23.20 23.45 3.46 3.77 3.45
Site A, Pools 20-21 | 16.39 14.34 16.23 2.51 2.33 2.38
Site A, Pools 21-22 | 20.89 20.76 21.50 3.19 3.38 3.16
Site A, Pools 22-23 | 30.73 25.61 23.30 4.70 4.17 3.42
Site A, Pools 23-24 | 26.19 33.97 32.12 4.00 5.53 4.72




Longitudinal Profile Data
Little Brasstown Creek

Pool spacing (m)

Pool spacing ratio

2005 2006 2007 2005 2006 2007

Site B, Pools 1-2 8.13 12.64 6.92 1.16 1.72 0.87
Site B, Pools 2-3 37.37 36.96 37.47 5.32 5.01 4.71
Site B, Pools 3-4 13.07 15.86 13.00 1.86 2.15 1.63
Site B, Pools 4-5 34.70 31.66 28.47 4.94 4.30 3.58
Site B, Pools 5-6 17.86 14.29 2491 2.54 1.94 3.13
Site B, Pools 6-7 29.64 33.65 25.74 4.22 4.56 3.23
Site B, Pools 7-8 37.57 37.70 42.32 5.35 5.11 5.32
Site B, Pools 8-9 19.43 20.45 15.37 2.77 2.77 1.93
Site B, Pools 9-10 15.55 19.48 18.74 2.21 2.64 2.36
Site B, Pools 10-11 | 23.22 20.98 19.88 3.31 2.85 2.50
Site B, Pools 11-12 | 36.19 34.09 35.77 5.15 4.62 4.49
Site B, Pools 12-13 | 54.50 53.23 57.21 7.76 7.22 7.19
Site B, Pools 13-14 8.10 8.72 6.14 1.15 1.18 0.77
Site B, Pools 14-15 | 47.65 48.70 49.22 6.78 6.61 6.19
Site B, Pools 15-16 | 35.40 32.79 30.82 5.04 4.45 3.87
Site B, Pools 16-17 3.39 5.86 8.05 0.48 0.79 1.01
Site B, Pools 17-18 | 46.86 47.70 41.55 6.67 6.47 5.22
Site B, Pools 18-19 | 13.16 13.71 19.29 1.87 1.86 242
Site B, Pools 19-20 | 53.68 49.50 51.51 7.64 6.71 6.47
Site B, Pools 20-21 | 30.19 30.48 29.56 4.30 4.13 3.71
Site B, Pools 21-22 8.50 10.05 21.85 1.21 1.36 2.75
Site B, Pools 22-23 | 32.51 32.16 25.48 4.63 4.36 3.20
Site B, Pools 23-24 | 60.88 62.55 54.56 8.67 8.49 6.86




Longitudinal Profile Data
Little Brasstown Creek

Pool spacing (m)

Pool spacing ratio

2005 2006 2007 2005 2006 2007

Site B, Pools 24-25 | 27.32 23.20 32.64 3.89 3.15 4.10
Site B, Pools 25-26 | 32.48 33.24 26.61 4.62 4.51 3.34
Site B, Pools 26-27 | 17.49 17.16 17.20 2.49 2.33 2.16
Site C, Pools 1-2 44.16 44.66 44.67 6.16 6.00 6.01
Site C, Pools 2-3 34.13 33.32 34.84 4.76 4.48 4.68
Site C, Pools 3-4 14.08 14.95 13.27 1.96 2.01 1.78
Site C, Pools 4-5 16.76 14.68 15.42 2.34 1.97 2.07
Site C, Pools 5-6 52.86 44.19 44.18 7.37 5.94 5.94
Site C, Pools 6-7 52.75 65.03 60.62 7.36 8.74 8.15
Site C, Pools 7-8 39.48 28.48 42.50 5.51 3.83 5.72
Site C, Pools 8-9 29.07 39.07 29.58 4.05 5.25 3.98
Site C, Pools 9-10 30.97 29.26 27.45 4.32 3.93 3.69
Site C, Pools 10-11 | 42.37 41.98 46.01 591 5.64 6.19
Site C, Pools 11-12 7.80 9.84 8.60 1.09 1.32 1.16
Site C, Pools 12-13 | 33.34 30.97 30.73 4.65 4.16 4.13
Site C, Pools 13-14 | 11.77 14.18 13.97 1.64 1.91 1.88
Site C, Pools 14-15 | 23.34 19.48 17.36 3.26 2.62 2.33
Site C, Pools 15-16 9.79 11.69 13.25 1.37 1.57 1.78
Site C, Pools 16-17 | 22.37 24.30 20.08 3.12 3.27 2.70
Site D, Pools 1-2 35.16 36.76 35.59 4.07 4.03 3.86
Site D, Pools 2-3 53.65 49.17 51.53 6.22 5.39 5.59
Site D, Pools 3-4 38.32 39.42 40.70 4.44 4.32 4.42
Site D, Pools 4-5 22.79 31.60 39.70 2.64 3.46 431




Longitudinal Profile Data
Little Brasstown Creek

Pool spacing (m)

Pool spacing ratio

2005 2006 2007 2005 2006 2007

Site D, Pools 5-6 41.77 36.39 26.42 4.84 3.99 2.87
Site D, Pools 6-7 22.09 18.62 20.69 2.56 2.04 2.24
Site D, Pools 7-8 30.28 33.07 28.34 3.51 3.62 3.07
Site D, Pools 8-9 43.25 58.21 70.50 5.01 6.38 7.65
Site D, Pools 9-10 65.06 52.67 39.83 7.54 5.77 4.32
Site D, Pools 10-11 | 19.60 18.42 21.40 2.27 2.02 2.32
Site D, Pools 11-12 | 28.20 27.82 27.55 3.27 3.05 2.99
Site D, Pools 12-13 | 21.28 19.05 19.85 2.47 2.09 2.15
Site D, Pools 13-14 | 15.75 16.31 16.24 1.82 1.79 1.76
Site D, Pools 14-15 | 31.83 31.85 30.85 3.69 3.49 3.35
Site D, Pools 15-16 | 20.97 22.08 22.97 243 242 2.49
Site D, Pools 16-17 | 30.88 20.32 18.62 3.58 2.23 2.02
Site D, Pools 17-18 | 22.73 29.28 34.28 2.63 3.21 3.72




Longitudinal Profile Plot
Little Brasstown Creek, Site A
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Longitudinal Profile Plot
Little Brasstown Creek, Site A
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Longitudinal Profile Plot
Little Brasstown Creek, Site B

Elevation (m)

31

30

28

27

/\\

— — ~ Thalweg (2005)
"""" Thalweg (2006)
— Thalweg (2007)

Water Surface (2005)

20 40 o060 80

100

120

140

160

180 200 220 240 260 280 300 320 340 360 380 400
Station (m)




Longitudinal Profile Plot
Little Brasstown Creek, Site B
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Little Brasstown Creek, Site C

Longitudinal Profile Plot
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Longitudinal Profile Plot
Little Brasstown Creek, Site C

¥
'\'7\‘\
28 i
E
=)
£
=
>
2
)
27
— — ~ Thalweg (2005)
"""" Thalweg (2006)
— Thalweg (2007)
Water Surface (2005)
26
260

280 300 320

340

360

380
Station (m)

400 420 440 460 480 500

520




Longitudinal Profile Plot

Little Brasstown Creek, Site D
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Longitudinal Profile Plot
Little Brasstown Creek, Site D
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Reachwide Pebble Count

Little Brasstown Creek, Site A

2005

2006

2007

di6 (mm) 0.2 0.5 17
d3s (mm) 5.1 13 28
dso (mm) 14 23 46
dgs (mm) 43 &4 90
dos (mm) 69 145 180
di90 (mm) 128 2048 >2048
Cumulative Particle Size Distribution
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2007 data
Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 0 3 3 0 8 3
Very Fine Sand 0.062 - 0.125 0 0 0 0 8 3
Fine Sand 0.125-0.25 0 0 0 0 8 3
Medium Sand 0.25-0.5 0 0 0 0 8 3
Coarse Sand 0.5-1.0 0 0 0 0 8 3
Very Coarse Sand 1.0-2.0 0 0 0 0 8 3
Very Fine Gravel 2.0-4.0 1 0 1 2 8 4
Fine Gravel 4.0-57 0 0 0 2 8 4
Fine Gravel 5.7-8.0 3 0 3 7 8 7
Medium Gravel 8.0-11.3 4 0 4 13 8 11
Medium Gravel 11.3-16.0 3 0 3 18 8 14
Coarse Gravel 16.0 - 22.6 12 2 14 38 13 28
Coarse Gravel 22.6-32 8 5 13 52 25 41
Very Coarse Gravel 32-45 3 5 8 57 38 49
Very Coarse Gravel 45 - 64 9 7 16 72 55 65
Small Cobble 64 - 90 10 9 19 88 78 84
Small Cobble 90 - 128 4 5 9 95 90 93
Large Cobble 128 - 180 0 2 2 95 95 95
Large Cobble 180 - 256 1 1 2 97 98 97
Small Boulder 256 - 362 0 0 0 97 98 97
Small Boulder 362-512 0 0 0 97 98 97
Medium Boulder 512 -1024 0 0 0 97 98 97
Large Boulder 1024 - 2048 2 0 2 100 98 99
Bedrock >2048 0 1 1 100 100 100
Totals 60 40 100




Reachwide Pebble Count

Little Brasstown Creek, Site B

2005

2006

2007

d3s (mm) 2.8 5.7 14
dso (mm) 9.1 14 31
dss (mm) 55 58 106
dos (mm) 90 100 237
Cumulative Particle Size Distribution
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2007 data

Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 6 5 11 15 8 11
Very Fine Sand 0.062 - 0.125 0 0 0 15 8 11
Fine Sand 0.125-0.25 0 4 4 15 15 15
Medium Sand 0.25-0.5 1 0 1 18 15 16
Coarse Sand 0.5-1.0 2 2 4 23 18 20
Very Coarse Sand 1.0-2.0 0 2 2 23 22 22
Very Fine Gravel 2.0-4.0 0 1 1 23 23 23
Fine Gravel 4.0-5.7 1 2 3 25 27 26
Fine Gravel 5.7-8.0 1 2 3 28 30 29
Medium Gravel 8.0-11.3 0 3 3 28 35 32
Medium Gravel 11.3-16.0 1 5 6 30 43 38
Coarse Gravel 16.0 - 22.6 2 2 4 35 47 42
Coarse Gravel 22.6-32 3 6 9 43 57 51
Very Coarse Gravel 32-45 4 7 11 53 68 62
Very Coarse Gravel 45 - 64 2 9 11 58 83 73
Small Cobble 64 - 90 2 6 8 63 93 81
Small Cobble 90 - 128 4 3 7 73 98 88
Large Cobble 128 - 180 3 1 4 80 100 92
Large Cobble 180 - 256 4 0 4 90 100 96
Small Boulder 256 - 362 4 0 4 100 100 100
Small Boulder 362-512 0 0 0 100 100 100
Medium Boulder 512-1024 0 0 0 100 100 100
Large Boulder 1024 - 2048 0 0 0 100 100 100
Bedrock >2048 0 0 0 100 100 100
Totals 40 60 100




Reachwide Pebble Count
Little Brasstown Creek, Site C

2005 2006 2007
dso (mm) 4.9 1.6 21

dss (mm) 21 27 143
dos (mm) 42 64 205
d100 (mm) 90 256 1024

Cumulative Particle Size Distribution
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2007 data
Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 0 4 4 0 10 4
Very Fine Sand 0.062 - 0.125 0 1 1 0 13 5
Fine Sand 0.125-0.25 0 2 2 0 18 7
Medium Sand 0.25-0.5 0 0 0 0 18 7
Coarse Sand 0.5-1.0 0 4 4 0 28 11
Very Coarse Sand 1.0-2.0 0 7 7 0 45 18
Very Fine Gravel 2.0-4.0 3 2 5 5 50 23
Fine Gravel 4.0-57 1 2 3 7 55 26
Fine Gravel 5.7-8.0 2 3 5 10 63 31
Medium Gravel 8.0-11.3 5 3 8 18 70 39
Medium Gravel 11.3-16.0 5 1 6 27 73 45
Coarse Gravel 16.0 - 22.6 7 0 7 38 73 52
Coarse Gravel 22.6-32 6 3 9 48 80 61
Very Coarse Gravel 32-45 1 2 3 50 85 64
Very Coarse Gravel 45 - 64 1 0 1 52 85 65
Small Cobble 64 - 90 2 0 2 55 85 67
Small Cobble 90 - 128 12 1 13 75 88 80
Large Cobble 128 - 180 11 3 14 93 95 94
Large Cobble 180 - 256 3 0 3 98 95 97
Small Boulder 256 - 362 0 0 0 98 95 97
Small Boulder 362-512 0 0 0 98 95 97
Medium Boulder 512 -1024 1 2 3 100 100 100
Large Boulder 1024 - 2048 0 0 0 100 100 100
Bedrock >2048 0 0 0 100 100 100
Totals 60 40 100




Reachwide Pebble Count

Little Brasstown Creek, Site D

2005

2006

2007

dy6 (mm) 0.1 0.1 0.1
d3s (mm) 0.1 0.1 0.1
dso (mm) 0.1 0.2 0.1
dgs (mm) 5.7 14 4.0
dos (mm) 23 45 10
dyg0 (mm) 64 90 64
Cumulative Particle Size Distribution
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2007 data
Class Name Particle Size Class (mm) Riffle Total Pool Total Reach Total Riffle Cumulative % Pool Cumulative % Reach Cumulative %
Silt/Clay <0.062 5 30 35 25 38 35
Very Fine Sand 0.062 - 0.125 6 15 21 55 56 56
Fine Sand 0.125-0.25 0 3 3 55 60 59
Medium Sand 0.25-0.5 1 6 7 60 68 66
Coarse Sand 0.5-1.0 1 2 3 65 70 69
Very Coarse Sand 1.0-2.0 4 4 8 85 75 77
Very Fine Gravel 2.0-4.0 1 6 7 90 83 84
Fine Gravel 4.0-57 1 6 7 95 90 91
Fine Gravel 5.7-8.0 0 1 1 95 91 92
Medium Gravel 8.0-11.3 1 4 5 100 96 97
Medium Gravel 11.3-16.0 0 1 1 100 98 98
Coarse Gravel 16.0 - 22.6 0 0 0 100 98 98
Coarse Gravel 22.6-32 0 0 0 100 98 98
Very Coarse Gravel 32-45 0 1 1 100 99 99
Very Coarse Gravel 45 - 64 0 1 1 100 100 100
Small Cobble 64 - 90 0 0 0 100 100 100
Small Cobble 90 - 128 0 0 0 100 100 100
Large Cobble 128 - 180 0 0 0 100 100 100
Large Cobble 180 - 256 0 0 0 100 100 100
Small Boulder 256 - 362 0 0 0 100 100 100
Small Boulder 362-512 0 0 0 100 100 100
Medium Boulder 512 -1024 0 0 0 100 100 100
Large Boulder 1024 - 2048 0 0 0 100 100 100
Bedrock >2048 0 0 0 100 100 100
Totals 20 80 100




Benthic Macroinvertebrate Data

Little Brasstown Creek

A 2005 A 2006 A 2007 A 2011
Total Taxa 58 63 60 54
EPT Taxa 29 28 25 23
Ephemeroptera 15 14 15 12
Plecoptera 2 2 1 3
Trichoptera 12 12 9 8
EPT Abundance 85 170 81 67
B 2005 B 2006 B 2007 B 2011
Total Taxa 62 67 61 38
EPT Taxa 30 30 28 19
Ephemeroptera 15 14 13 10
Plecoptera 4 2 4 3
Trichoptera 11 14 11 6
EPT Abundance 120 137 93 65
C 2005 C 2006 C 2007 C2011
Total Taxa 56 55 47 36
EPT Taxa 28 27 19 18
Ephemeroptera 11 10 10 8
Plecoptera 5 5 3 5
Trichoptera 12 12 6 5
EPT Abundance 136 97 76 57
D 2005 D 2006 D 2007 D 2011
Total Taxa 50 36 20 22
EPT Taxa 19 13 5 10
Ephemeroptera 8 7 3 6
Plecoptera 3 3 0 1
Trichoptera 8 3 2 3
EPT Abundance 73 34 7 18






