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EXECUTIVE SUMMARY/PROJECT ABSTRACT

The Smith and Austin Creeks Stream Restoration Site (Site) is located in northern Wake County,
approximately 1 mile southeast of the Town of Wake Forest adjacent to the Heritage Development and
Golf Course. The restored stream reaches extend upstream from Forestville Road near the intersection of
Forestville Road and Rogers Road (Figure 1). The project is located within the Neuse River Basin in
United States Geological Survey (USGS) 14-digit Hydrologic Unit and Targeted Local Watershed
03020201070070 (North Carolina Division of Water Quality [NCDWQ] subbasin 03-04-02).

The primary goals of the project included the following.

1. Establish stable dimension, pattern, and profile along approximately 11,000 linear feet of
Smith and Austin Creeks.

2. Improve aquatic habitat with bed variability and the use of in-stream structures in Smith and
Austin Creeks.

3. Provide a terrestrial wildlife corridor and refuge in an area that is highly developed for
residential and commercial purposes.

4. Establish a forested riparian buffer adjacent to Smith and Austin Creeks.

5. Incorporate this project into a watershed management plan.

Sixteen vegetation plots (10 meters square) were established and permanently monumented. These plots
were surveyed in late July and early September 2006 for the 2006 (year 4) monitoring season. Based on
the number of stems counted, the average plot density monitored at this Site is greater than 260 stems per
acre and is considered successful. The average plot density has been measured at 923 stems per acre, or
23 stems per plot for 2006 (year 4) monitoring. The dominant species identified at the Site were green
ash (Fraxinus pennsylvanica), sycamore (Platanus occidentalis), loblolly pine (Pinus taeda), and river
birch (Betula nigra). Each of the sixteen individual vegetation plots were well-above the success criteria
with 445 to 2227 planted stems per acre.

No vegetation problem areas were noted during year 4 (2006) monitoring. The Site is characterized by
planted seedlings exhibiting various degrees of vigor. Overall, vigor was noted as good or excellent,
although a few seedlings appeared to be lacking vigor as the result of plastic mesh collars installed after
planting or stems that were flatten as the result of flooding from Tropical Storm Alberto in June 2006.
Several of the plastic collars were removed during vegetation sampling.

Twenty-three permanent cross-sections were established after construction was completed for the as-built
mitigation plan. Longitudinal profiles were measured after construction and are scheduled to be
completed in year 1 (2003), year 3 (2005), and year 5 (2007) for a total of four measurements; therefore,
longitudinal profile measurements have not been completed for the year 4 (2006) monitoring report. In
addition, channel substrate is not expected to coarsen over time and is not monitored for success at this
Site. As a whole, the majority of Site riffle cross-sections have decreased in cross-sectional area. This
may result from various factors including beaver activity, high sediment loads, and/or stream adjustments
towards a stable, vegetated, natural channel. Width-depth ratios were similar to previous years with
slightly elevated values in Austin Reach 3. This may result from sediment deposition in a stable, low
shear stress reach with good vegetation establishment; width-depth values are expected to lower as the
banks continue to colonize with vegetation and capture sediment. Pools and associated point bars have
remained relatively stable.
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The as-built channel geometry compares favorably with the emulated, stable E/C stream type stream
reaches as set forth in the detailed mitigation plan and construction plans. The current monitoring has
demonstrated dimension was stable over the course of the year 4 (2006) monitoring.

Approximately 85 percent (9300 linear feet) of onsite reaches are characterized by a moderate Bank
Erosion Hazard Index (BEHI) and moderate Near Bank Stress (NBS) values for the year 4 (2006)
monitoring period. All values of BEHI and NBS are higher than expected; however, elevated values
result primarily from high levels of sand in the stream bed and banks, which significantly raises
BEHI/NBS values.

Several stream problem areas noted in previous annual monitoring reports were no longer present.
Beaver dams were removed in 2005 from Smith Reach 2; therefore, backwater effects resulting from the
dams are no longer present. In addition, many of the mid-bars present in 2004 have shifted and are
currently point bars. During the current site assessment several areas of bank erosion mostly around root
wads, mid-point bars, and reduced structure integrity/compromised vane arms were noted. Erosion may
be attributed to two bankfull events documented for the year 4 (2006) monitoring period.

In summary, the restoration site achieved success criteria for vegetation and stream attributes in the
Fourth Monitoring Year (2006).
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1.0 PROJECT BACKGROUND

1.1 Location and Setting

The Smith and Austin Creeks Stream Restoration Site (Site) is located in northern Wake County,
approximately 1 mile southeast of the Town of Wake Forest adjacent to the Heritage Development and
Golf Course. The restored stream reaches extend upstream from Forestville Road near the intersection of
Forestville Road and Rogers Road (Figure 1). The project is located within the Neuse River Basin in
United States Geological Survey (USGS) 14-digit Hydrologic Unit and Targeted Local Watershed
03020201070070 (North Carolina Division of Water Quality [NCDWQ] subbasin 03-04-02).

Directions to the Site:
From Raleigh, North Carolina

» Travel north on US Highway 1/Capital Boulevard for approximately 9 miles

» Turn right/northeast on US Highway 1-A for approximately 1 mile

» Turn right on Rogers Road for approximately 1 mile (Note: the downstream end of the project is
located northeast of Rogers Road approximately 0.25 mile before the intersection with Forestville
Road/Heritage Lake Road)

» Turn left on Heritage Lake Road approximately 0.5 mile to parking area at soccer fields on left

The Site is located in the Piedmont Physiographic Province, within the Northern Outer Piemont
ecoregion. The Site is situated within a rapidly developing area on the outskirts of the Town of Wake
Forest. Housing developments and new housing construction surrounds the Site; a golf course is located
at the upstream end of the Site east of Heritage Lake Road, which bisects Austin Creek on the Site, and a
park with soccer fields is located between Smith and Austin Creeks west of Heritage Lake Road.

1.2 Mitigation Structure and Objectives

Historically, the Site was characterized by agricultural land. Site streams were channelized in support of
land uses, resulting in low-sinuosity, incised stream channels. Streambanks and bed features were
unstable throughout the Site due to high shear stress and poor riparian vegetation. The location of the
confluence of the two streams was altered as evidenced by old USGS topographic mapping and United
States Department of Agriculture (USDA) soil survey maps, which show Austin Creek flowing into
Smith Creek approximately 2500 linear feet upstream of the current confluence. A large flood in the
early 1990s caused an avulsion to occur, which rerouted Austin Creek to its current downstream
confluence with Smith Creek. A previous landowner completed the avulsion by excavating a channel and
rerouting Austin Creek to the edge of the valley.

Smith and Austin Creeks were restored by traditional alterations to channel dimension, pattern, and
profile, as outlined in Applied River Morphology (Rosgen 1996) with the establishment of a riparian zone
adjacent to the creeks ranging from 15 to 100 feet in width from the top of bank. Stream implementation
consisted primarily of stream restoration (Priority 1 and Priority 2) where feasible (i.e. the floodplain and
easement widths allowed). Stream enhancement occurred on incised channel reaches where pattern
alterations were not feasible due to a narrow valley and/or existing development. Stream enhancement
consisted of excavation of a new floodplain bench at the bankfull stage and installation of structures to
improve bed features and provide grade control. Structures were installed throughout restoration and
enhancement reaches of Smith and Austin Creeks to maintain the restored channel profile (rock cross-
vanes) and to maintain channel pattern (single vanes). In addition, stream banks were revegetated to
provide bank stabilization.
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The primary goals of the project included 1) establishing stable dimension, pattern, and profile along
Smith and Austin Creeks, 2) improving habitat, 3) establishing a forested riparian buffer, and 4)
incorporating this project into a watershed management plan.

summarized below.

Project structures and objectives are

Table 1. Project Mitigation Structures and Objectives

Project Name/Number: Smith and Austin Creeks (EEP Project Number 343)

*
%]
2
>
ol
£l 3
Project b 8 Linear
Segment or :%” 2 | Footage or
Reach ID = 2‘ Acreage Stationing Comment
SR1a EI P3 875 00+00 to 08+75 Reach SR1 includes a mix of P2 and P3,
with a dominance of P2 as indicated in
SR1b R P2 1080 08+75 to 19+55 stationing
SR2 R P1 2618 19455 to 45+73 Includes 2618 feeF of excavation of new
channel at the existing floodplain elevation
SR3 S SS 794 45473 to 53+67 Erroding reaches. were stabilized with root
wads and instream structures
AR] EI P3 2581 00400 to 25+81 Benching, 1nstrearr11b :t;;{l;:tures, and planting
AR2 EI P3 576 25481 to 31407 Benching, 1nstrearr}b eslt;llil;:tures, and planting
AR3 R P1 2480 31407 to 55+87 Includes 2480 f.eeF of excavatlpn of new
channel at the existing floodplain elevation

* R = Restoration
EI = Enhancement (Level )
S = Stabilization

** P1 = Priority |
P2 = Priority II
P3 = Priority III

SS = Stream Bank Stabilization

1.3 Project History and Background

Completed project activities, reporting history, and completion dates are summarized in Table 2.

Table 2. Project Activity and Reporting History
Project Name/Number: Smith and Austin Creeks (EEP Project Number 343)
Data Actual

Scheduled Collection Completion
Activity or Report Completion Completion or Delivery
Restoration Plan * * *
Construction Completion * * August 2002
Mitigation Plan/As-builts Fall 2002 * Fall 2002
Structural Maintenance * * January 2003
Year 1 Monitoring (2003) September 2003 * July 2004
Beaver Removal * * 2005
Year 2 Monitoring (2004) September 2004 * April 2005
Year 3 Monitoring (2005) * * *
Year 4 Monitoring (2006) Dec 2006 Sept 2006 Nov 2006

* - Historical project documents necessary to provide this data were unavailable at the time of this report submission.
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Contact information regarding project designer, construction, planting contractor, monitoring personnel,
and relevant project background information are summarized in Tables 3 and 4.

Table 3. Project Contact Table

Project Name/Number: Smith and Austin Creeks (EEP Project Number 343)

Designer

Buck Engineering

8000 Regency Parkway, Suite 200
Cary, NC 27511

Will Pedersen (919) 463-5488

Construction Contractor

Shamrock Environmental Corporation
PO Box 14987

Greensboro, NC 27415

Bill Wright (336) 375-1989

Riparian Restoration

Soil and Environmental Consultants, Inc.
11010 Raven Ridge Road

Raleigh, NC 27614

Peter Jelenevsky (919) 846-5900

Monitoring Performer

Axiom Environmental, Inc.
2126 Rowland Pond Dr.
Willow Spring, NC 27592
Grant Lewis (919) 215-1693

Table 4. Project Background Table

Project Name/Number: Smith and Austin Creeks (EEP Project Number 343)

Project County

Wake County, North Carolina

Drainage Area

12.6 square miles at Site outfall (Smith Reach ~ 3.6
square miles, Austin Reach ~8.4 square miles)

Drainage impervious cover estimate (%) <5

Stream Order Smith (third and fourth), Austin (fourth)
Physiographic Region Piedmont

Ecoregion Northern Outer Piedmont
Rosgen Classification of As-built E-/C-type

Cowardin Classification R3UB2

Dominant Soil Types Chewacla

Reference Site ID

k

USGS HUC for Project and Reference

Project — 03020201
Reference — *

NCDWQ Subbasin for Project and Reference

Project — 03-04-02
Reference — *

NCDWQ Classification for Project and Reference

Project — C NSW (Stream Index # 27-23-2 and 27-23-3)
Reference - *

Any portion of any project segment 303d listed? No

Any portion of any project segment upstream of a 303d No
listed segment?

Reasons for 303d listing or stressor Not Applicable
% of project easement fenced 0

* - Available project documents consisting of the 2003 Mitigation Plan, 2004 (Year 2) Annual Monitoring Report, and the 2005
(Year 3) Annual Monitoring Report do not include this information.
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1.4 Monitoring Plan View
Monitoring activities for the Site, including relevant structures and utilities, project features, specific
project structures, and monitoring features are detailed in Figures 2A through 2H.

Site features including vegetation, stream dimension (cross-sections), evaluations of bank erosion and
near bank stress, and photographic documentation were monitored in year 4 (2006). Sixteen vegetation
plots were installed in year 4 (2006) and permanently monumented with five-foot metal fence posts,
driven into each of the four corners of the plot, with PVC pipe attached to the origin for ease in plot
location identification. Twenty-three cross-sections, which were installed after project construction and
permanently monumented with PVC pipe were located and measured for year 4 (2006).

2.0 PROJECT CONDITION AND MONITORING RESULTS

2.1 Vegetation Assessment

Following Site construction three 25-foot by 100-foot vegetation plots were measured for the as-built
mitigation plan. Monitoring plots were changed during the following years with eight 10-meter square
plots measured in year 1 (2003), four 10 meter square plots measured in year 2 (2004), and fifty 10-meter
square plots measured in year 3 (2005). Plots were not permanently marked.

During the 2006 (year 4) monitoring period, sixteen 10-meter by 10-meter plots were established and
permanently marked with five-foot metal fence posts. Sampling was conducted as outlined in the CVS-
EEP Protocol for Recording Vegetation (Lee et al. 2006). The locations of vegetation monitoring plots
were placed to accurately represent the entire Site and are depicted on Figures 2A through 2H.

2.1.1 Soil Data

Soils within the Site are composed of the Chewacla series. Soil data including percentage of clay on the
surface, levels of erosion, and percentage of organic matter are not included in the soil survey for Wake
County. Chewacla series (Aquic Fluventic Dystrochrepts) consists of nearly level, somewhat poorly
drained, moderately permeable soils on floodplains of most streams in Wake County. The depth to the
seasonal high water table is approximately 1.5 feet; the soils are frequently flooded for brief periods.
Natural fertility and the content of organic matter are low (USDA 1970).

2.1.2 Vegetative Problem Areas

A plan view illustrating vegetative problem areas was not included in this report due to an absence of
observed vegetative problems. The Site is characterized by planted seedlings exhibiting various degrees
of vigor. Overall, vigor was noted as good or excellent, although a few seedlings appeared to be lacking
vigor as the result of plastic mesh collars installed after planting or stems that were flatten as the result of
flooding from Tropical Storm Alberto in June 2006. Several of the plastic collars were removed during
vegetation sampling.

2.1.3 Stem Counts

Sixteen vegetation plots were established and permanently marked as depicted in Figures 2A through 2H.
The plots are 10 meters square and are located randomly within the Site. These plots were surveyed in
late July and early September 2006 for the 2006 (year 4) monitoring season; results are included in Table
5. No reference area was studied; therefore no comparisons could be made to reference conditions.

Due to the revised monitoring protocol during each year of vegetation surveys, no comparisons of as-built
to the subsequent monitoring years can accurately be made. Therefore, planted species have been based
upon previous annual monitoring reports and percent survival is based on a comparison of as-built (year
0) total stems per acre. The number of “planted” species were based on the experience and judgment of
the monitoring team, and counts for planted species may be influenced by naturally recruited stems.
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Based on the number of stems counted, the average plot density monitored at this Site is greater than 260
stems per acre and is considered successful. The average plot density has been measured at 923 stems per
acre, or 23 stems per plot for 2006 (year 4) monitoring. The dominant species identified at the Site were
green ash (Fraxinus pennsylvanica), sycamore (Platanus occidentalis), loblolly pine (Pinus taeda), and
river birch (Betula nigra). Each of the sixteen individual vegetation plots were well-above the success
criteria with 445 to 2227 planted stems per acre.

Shrub diversity was not particularly high within plots; however, various species would be expected to
colonize the Site over time. Species documented within the shrub layer include eastern baccharis
(Baccharis halimifolia), river birch (Betula nigra), and blackberry (Rubus argutus) with tag alder (4/uns
serrulata), black willow (Salix nigra), and sycamore (Platanus occidentalis) along the stream banks.

The herbaceous vegetation is dense in all plots. An inventory of the dominant herbaceous species on the
Site was also taken. It should be noted that species composition is seasonally dependant; surveys for
2006 (year 4) were completed in late July and early September. Dominant herbaceous species over the
Site as a whole are listed below:

dogfennel (Eupatorium capillifolium) microstegium (Microstegium vimineum)
Johnson grass (Sorghum halepense) sericea lespedeza (Lespedeza cuneata)
thoroughwort (Eupatorium sp.) goldenrod species (Solidago spp.)

rush species (Juncus spp.) polygonum species (Polygonum spp.)

2.1.4 Vegetation Plot Photos

Photographs were taken at all permanent photo points and are included in Appendix A. The photographs
show that vegetation is generally growing well and consists of a good combination of woody and
herbaceous species.

2.2 Stream Assessment

Twenty-three permanent cross-sections were established after construction was completed for the as-built
mitigation plan. Measurements of each cross-section includes points at all breaks in slope including top
of bank, bankfull, and, thalweg. Riffle cross-sections have been classified using the Rosgen stream
classification system. Longitudinal profiles were measured after construction and are scheduled to be
completed in year 1 (2003), year 3 (2005), and year 5 (2007) for a total of four measurements; therefore,
longitudinal profile measurements were not completed for the year 4 (2006) monitoring report.
Longitudinal profile measurements should include thalweg, water surface, bankfull, and top of low bank;
each should be taken at the head of facets (i.e. riffle, run, pool, and glide) and the maximum pool depth.
The survey will also be used to calculate sinuosity. In addition, channel substrate is not expected to
coarsen over time and is not monitored for success at this Site.

2.2.1 Bankfull Events

Documented bankfull events are included in the table below. Documents for year 0 through year 3 (2002
through 2005) did not provide this data; therefore, data presented prior to year 4 (2006) is limited to
available peak discharge data for a nearby station. Two bankfull events were documented during the year
4 (2006) monitoring period.

Smith and Austin Creeks Axiom Environmental, Inc. Monitoring Year 4 of 5 (2006)
EEP Project Number 343 January 2007
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Table 6. Verification of Bankfull Events
Project Name/Number: Smith and Austin Creeks (EEP Project Number 343)

Photo (if
Date Of_ Data Date of Occurrence Method (_) o
Collection available)
Peak discharge at nearby station** reported for October
January 18, 2007 October 11, 2002 11,2002 of 523 cfs (bankfull discharge for station is --

approximately 357 cfs)

Peak discharge at nearby station** reported for October
January 18, 2007 October 13, 2004 13, 2004 of 478 cfs (bankfull discharge for station is --
approximately 357 cfs)

Peak discharge at nearby station** reported for
January 18, 2007 November 12, 2004 November 12, 2004 of 361 cfs (bankfull discharge for --
station is approximately 357 cfs)

Peak discharge at nearby station** reported for June 7,
January 18, 2007 June 7, 2005 2005 of 951 cfs (bankfull discharge for station is --
approximately 357 cfs)

Total of 5.56 inches™ of rain reported for June 14, 2006
June 14, 2006 June 14, 2006 resulting from Tropical Storm Alberto; water covered the --
soccer fields between Smith and Austin Creeks

Total of 3.75 inches* of rain reported to fall over 3 days

(August 30 — September 1, 2006); overbanking was
t 1,200 t 1,200 --
September 1,2006 | - September 1, 2006 observed in several locations along Smith and Austin

Creeks

* Reported at KNCWAKEF1 Weather Station on Welcome Drive in Wake Forest.

** Reported at USGS Gage Station 0208732885 on Marsh Creek near New Hope. Marsh Creek at this station has a 6.84 square
mile watershed, which is expected to have a bankfull discharge of approximately 357 cfs based on the North Carolina Rural
Piedmont Curves.

2.2.2 Bank Stability Assessments

Detailed Bank Erosion Hazard Index (BEHI) and Near Bank Stress (NBS) assessments were completed
for the year 4 (2006) monitoring report. Results of the assessments are presented in the table below.
BEHI and NBS assessments were not included in the previous monitoring reports and therefore no
comparisons between preconstruction or previous monitoring years can be made.

The majority of onsite reaches are characterized by a moderate BEHI and moderate NBS. Reaches that
are characterized by high or extreme BEHI include a section of the downstream preservation reach (Smith
Reach 3) and sections of the upper extents of Smith and Austin Creeks (Smith Reach 1 and Austin Reach
1). These sections of stream are incised, show evidence of prior bank erosion and tree loss with low
rooting densities and some bare soil exposure.

Approximately 84.6 percent or 9300 linear feet of onsite reaches are characterized by moderate
BEHI/NBS indicating that stream reaches are relatively stable, exhibiting low erosion rates
(approximately 624.5 tons per year). Site BEHI/NBS values indicate a successful stream restoration
project, particularly when the project location is considered; the project is located within a developing,
urbanized watershed that is targeted for restoration (Targeted Local Watershed 03020201070070).

Smith and Austin Creeks Axiom Environmental, Inc. Monitoring Year 4 of 5 (2006)
EEP Project Number 343 January 2007
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Table 7. BEHI and Sediment Export Estimates
Project Name/Number: Smith and Austin Creeks (EEP Project Number 343)

Time Approximate . Very Sediment
Point Reach Linear Extreme | High Moderate | Low Low Export
Footage* (tons/year)
linear feet (% of total linear feet on Site)
. 400 1600 100
Smith Reach 1 2100 (3.6%) -- (14.6%) (0.9%) -- 490.7
. 325 2225
Smith Reach 2 2550 -- (3.0%) (20.2%) -- -- 32.0
Smith Reach 3 819 -- 81? -- -- -- 58.6
Year 4 (7.4%)
. 50 2550
(2006) | Austin Reach 1 2600 - (0.5%) (23.2%) - - 27.6
. 500
Austin Reach 2 500 -- -- (4.5%) -- -- 4.3
. 2425
Austin Reach 3 2425 -- -- (22.1%) -- -- 11.4
400 1194 9300 100
Total 10,994 (3.6%) | (10.9%) | 84.6%) | 0.9%) | 624.6

* The total length/linear footage for each stream reach is approximate.

2.2.3 Stream Problem Areas

Stream problem areas within the Site are depicted on Figures 2A through 2H and are outlined in Table 8.
Several problem areas noted in previous annual monitoring reports were no longer present. Beaver dams
were removed in 2005 from Smith Reach 2; therefore, backwater effects resulting from the dams are no
longer present. In addition, many of the mid-bars present in 2004 have shifted and are currently point
bars. During the current site assessment several areas of bank erosion, mid-point bars, and reduced
structure integrity/failure were identified. Example problem area photographs are included in Appendix
B.

Table 8. Stream Problem Areas
Project Name/Number: Smith and Austin Creeks (EEP Project Number 343)

tati
Feature Issue Station Suspected Cause Photo*
Numbers

Smith Creek
Bank erosion with potential for future 1+50-1+75 Continuation of erosion around tree S1
tree loss
Old bank sloughing 3+10-3+20 Lack of deep-rooted vegetation --
Erosion on left bank of structure 4+00-4+10 Lack of deep-rooted vegetation --

. Erosi t d iting i t
Mid-channel bar (~ 5 x 25 feet) 4430-4+55 rosion around structure depositing in center B

of channel
Mid-channel bar (~ 5 x 10 feet) 5+50-5+60 Sediment deposition in center of channel. --
. . Lack of -root tation, tight d
Erosion on right bank of structure 4+00-4+10 ack of deep-rooted ;:ngl(ei ation, hight meandet --
. Lack of -rooted tation, i
Bank sloughing, root wad loss 6+55-6+90 ack of deep-rooted vegetation, erosion --
around root wads

Smith and Austin Creeks Axiom Environmental, Inc. Monitoring Year 4 of 5 (2006)
EEP Project Number 343 January 2007
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tati
Feature Issue Station Suspected Cause Photo*
Numbers
Smith Creek (continued)
Lack of -root tati tie in of
Erosion on left bank of structure 7+00-7+10 ack of deep-rooted vegetation, tie in 0 2
structure arm on bend
Lack of -root tati tie in of
Erosion on right bank of structure 8+00-8+10 ack of deep-rooted vegetation, tie in 0 S3
structure arm on bend
tical bank hat tight
Bank sloughing, root wad loss 8+80-9+20 Vertica bar'l s on somewhat tight bend, S4
erosion around root wads
Bank erosion, sediment input 10+90-11+50 Input from stormwater, tight meanderbend --
Erosion on left bank of structure 12+95-13+05 Lack of deep-rooted vegetation --
- tati tie in of
Erosion on left bank of structure 14+00-14+10 Lack of deep-rooted vegetation, tie in o S5
structure arms
tical banks on tight i
Bank sloughing, root wad loss 15+50-15+75 | vertical banks on tight bend, erosion around -
root wads
Bank erosion 17+30-17+50 | On outer bend, lack of deep-rooted vegetation --
Erosion around structure 18+00-18+10 Lack of deep-rooted vegetation S6
Lack of deep-rooted vegetation, near vertical
Bank sloughing, root wad loss 18+70-19+00 banks on slight bend, erosion around root S7
wads
L i 1 truct . . .
098¢ 'sewage.plpe below structure 20+20-20+30 Sewage pipe possibly dumped in stream S8
collecting sediment
Bank erosion 21410-21440 Lack of deep-rooted vegetation, near vertical B
banks on sharp bend
Lack of deep-rooted vegetation, near vertical
Bank sloughing, root wad loss 23+50-23+90 banks on slight bend, erosion around root S9
wads
Widening of stream above and below 24+00-24430 Lack of deep-rooted vegetation, tie in of B
structure structure arms
Lack of deep-rooted vegetation, near vertical
Erosion around root wad 28+30-28+50 banks on slight bend, erosion around root --
wads
iment ition i ter of ch 1
Very small mid-channel bar 30+90-30+95 |  Scdiment deposition in center of channe -
behind structure.
Bank erosion 33+80-34-70 Runoff from adjacent soccer fields --
iment ition i ter of ch 1
Mid-channel bar (~ 3 x 15 feet) 36+40-36+55 | Scdiment deposition in center of channe -
behind structure
- i rtical
Bank erosion, overflow area 46+10-46+60 Lack of deep-rooted vegetation, near vertica S10-11
banks
Lack of -root tati rtical
Bank erosion, future tree loss 47+60-48+20 ack of deep-rooted vegetation, near vertica S12-13
banks
Austin Creek
i t iti t st i t f
Mid-channel bar forming (~1 x 2 feet) 0+20-0+25 Sediment deposition at stump in center o --
channel
Bank erosion 2430-2460 Lack of deep-rooted vegetation, near vertical B
banks
Erosion on right bank of structure 3+70-3+80 Lack of deep-rooted vegetation --

Smith and Austin Creeks Axiom Environmental, Inc.
EEP Project Number 343
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tati
Feature Issue Station Suspected Cause Photo*
Numbers
Austin Creek (continued)
Lack of -root tati rtical
Bank sloughing, root wad loss 4+30-4+50 ack of deep-roo 'ed vegetation, fical vertica --
banks, erosion around root wads
- tati tie in of
Erosion around structure 4+70-4+80 Lack of deep-rooted vegetation, tie in 0 Al
structure arms
iment ition i ter of ch 1
Mid-channel bar (~ 3 x 4 feet) 54005105 Sedimen depos'l ion in center of channe B
behind structure.
Bank sloughing, root wad and rock loss Lack of deep-rooted vegetation, near vertical
. 6+00-8+00 . A2
on banks at four locations banks, erosion around root wads and rocks
Lack of -root tati truct t
Migration of stream around structure 8+90-9+00 ack o Sieep rooted Vege 2.1 1on, Stuctute at al A3
angle with large drop, tie in of structure arms
Lack of -root tati truct t
Erosion around structure 10+80-10+90 | ¢k of deep-rooted vegetation, structure atan |,
angle, tie in of structure arms
Mid-channel bar (~ 8 x 10 feet) 12+10-12+20 Sediment deposition in center of channel --
Some erosion around structure 19+30-19+40 Lack of deep-rooted vegetation --
Lack of -root tati i
Loss of root wads 20440-20455 ack of deep-rooted vegetation, erosion A5
around root wad
Mid-channel bar (~ 5 x 20 feet) 21+70-21+90 Sediment deposition in center of channel --
Lack of -root tati truct t
Erosion on right bank of structure 22+70-22+80 ack of deep r09 e‘,i vegetation, Structufe at an A6
angle, tie in of structure arm
iment ition i ter of ch 1
Mid-channel bar (~ 5 x 20 feet) 2743027450 | Scdiment deposition in center of channe A7
behind structure
iment ition i ter of ch 1
Mid-channel bar (~ 3 x 20 feet) 30+30-30+450 |  Scdiment deposition in center of channe -
behind structure
Mid-channel bar (~ 4 x 10 feet) 36+40-36+50 Sediment deposition in center of channel --
Mid-channel bar (~ 3 x 30 feet) 37+20-37+50 Sediment deposition in center of channel --
Bank sloughing 38+90-39+10 | Stormwater runoff from adjacent development A8
iment ition i ter of ch 1 fr
Mid-channel bar (~ 3 x 12 feet) 30410-39420 Sedl'men deposition 1n' center of channel from B
adjacent bank sloughing/stormwater runoff
Mid-channel bar (~ 3 x 6 feet) 41+45-41+50 Sediment deposition in center of channel --
Mid-channel bar (~ 3 x 20 feet) 43+30-43+50 Sediment deposition in center of channel --

*Problem area photographs: A = Austin, S = Smith

Stream problem areas are relatively infrequent within the Site and are considered minor in respect to the
Site location within an urban watershed, upstream watershed development, and the channel size. Most
problem areas are expected to stabilize over time with further vegetation establishment. Areas of
significant erosion are almost always associated with a tight radius of curvature or turbulence associated
with a root wad. A few areas of erosion are associated with a compromised structure. In general, stream
problems are minor with little to no lateral erosion or head cutting within the Site. Additional inspections
and monitoring of bed and banks up and downstream of root wads or compromised structures is
recommended prior to initiation of proactive maintenance measures.

2.2.4 Stream Fixed Station Photos
Photographs were taken at fixed station photo points and are included in Appendix B. The photographs
show that the stream is generally functioning well with few minor problem areas as discussed above.

Smith and Austin Creeks
EEP Project Number 343
Wake County, North Carolina
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2.2.5 Categorical Stream Feature Visual Stability Assessment

Each stream reach was visually inspected during the year 4 (2006) monitoring period using seven feature
categories and various metrics within each category. Assessment features included riffles, pools, thalweg,
meanders, channel bed, structures, and root wads/boulders. Tables for semi-quantitative assessements of
each reach are included in Appendix B (Tables B1-B6). The mean percentage of performance for
features within each reach are summarized in the tables below. Data for the as-built and years 1 through 3
(2003-2005) were not provided in previous monitoring reports; therefore, no comparison can be made.

Table 9A. Categorical Stream Feature Visual Stability Assessment

Smith and Austin Creeks (Project Number 343)
Smith Reach 1 (1986 linear feet)

Feature Initial Year 1 Year 2 Year 3 Year 4 Year 5
(2003) (2004) (2005) (2006) (2007)

A. Riffles * * * * 85%

B. Pools * * * * 86%

C. Thalweg * * * * 93%

D. Meanders * * * * 59%

E. Bed General * * * * 98%

F. Vanes / J. Hooks, Etc. * * * * 73%

G. Wads and Boulders * * * * 0%

* - Available project documents consisting of the 2003 Mitigation Plan, 2004 (Year 2) Annual Monitoring Report, and the 2005
(Year 3) Annual Monitoring Report do not include this information.

Table 9B. Categorical Stream Feature Visual Stability Assessment

Smith and Austin Creeks (Project Number 343)
Smith Reach 2 (2618 linear feet)

Feature Initial Year 1 Year 2 Year 3 Year 4 Year 5
(2003) (2004) (2005) (2006) (2007)

A. Riffles * * * * 90%

B. Pools * * * * 93%

C. Thalweg * * * * 100%

D. Meanders * * * * 76%

E. Bed General * * * * 99%

F. Vanes / J. Hooks, Etc. * * * * 63%

G. Wads and Boulders * * * * 33%

* - Available project documents consisting of the 2003 Mitigation Plan, 2004 (Year 2) Annual Monitoring Report, and the 2005
(Year 3) Annual Monitoring Report do not include this information.

Smith and Austin Creeks Axiom Environmental, Inc. Monitoring Year 4 of 5 (2006)
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Table 9C. Categorical Stream Feature Visual Stability Assessment

Smith and Austin Creeks (Project Number 343)
Smith Reach 3 (794 linear feet)

Feature Initial Year 1 Year 2 Year 3 Year 4 Year 5
(2003) (2004) (2005) (2006) (2007)

A. Riffles * * * * 85%

B. Pools * * * * 78%

C. Thalweg * * * * NA**

D. Meanders * * * * NA**

E. Bed General * * * * 100%

F. Vanes / J. Hooks, Etc. * * * * 100%

G. Wads and Boulders * * * * NA

* - Available project documents consisting of the 2003 Mitigation Plan, 2004 (Year 2) Annual Monitoring Report, and the 2005
(Year 3) Annual Monitoring Report do not include this information.

** - Smith Reach 3 is a large channel that was targeted for stablilization/preservation; this reach is fairly straight with little to no
meanders.

Table 9D. Categorical Stream Feature Visual Stability Assessment

Smith and Austin Creeks (Project Number 343)
Austin Reach 1 (2581 linear feet)

Feature Initial Year 1 Year 2 Year 3 Year 4 Year 5
(2003) (2004) (2005) (2006) (2007)

A. Riffles * * * * 76%

B. Pools * * * * T7%

C. Thalweg * * * * NA

D. Meanders * * * * NA

E. Bed General * * * * 99%

F. Vanes / J. Hooks, Etc. * * * * 38%

G. Wads and Boulders * * * * 14%

* - Available project documents consisting of the 2003 Mitigation Plan, 2004 (Year 2) Annual Monitoring Report, and the 2005
(Year 3) Annual Monitoring Report do not include this information.

Table 9E. Categorical Stream Feature Visual Stability Assessment

Smith and Austin Creeks (Project Number 343)
Austin Reach 2 (526 linear feet)

Feature Initial Year 1 Year 2 Year 3 Year 4 Year 5
(2003) (2004) (2005) (2006) (2007)

A. Riffles * * * * 100%

B. Pools * * * * 100%

C. Thalweg * * * * 100%

D. Meanders * * * * 67%

E. Bed General * * * * 99%

F. Vanes / J. Hooks, Etc. * * * * 100%

G. Wads and Boulders * * * * NA

* - Available project documents consisting of the 2003 Mitigation Plan, 2004 (Year 2) Annual Monitoring Report, and the 2005
(Year 3) Annual Monitoring Report do not include this information.
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Table 9F. Categorical Stream Feature Visual Stability Assessment

Smith and Austin Creeks (Project Number 343)
Austin Reach 3 (2480 linear feet)

Feature Initial Year 1 Year 2 Year 3 Year 4 Year 5
(2003) (2004) (2005) (2006) (2007)

A. Riffles * * * * 98%

B. Pools * * * * 90%

C. Thalweg * * * * 95%

D. Meanders * * * * 95%

E. Bed General * * * * 99%

F. Vanes / J. Hooks, Etc. * * * * 90%

G. Wads and Boulders * * * * NA

* - Available project documents consisting of the 2003 Mitigation Plan, 2004 (Year 2) Annual Monitoring Report, and the 2005
(Year 3) Annual Monitoring Report do not include this information.

Problem area trends observed during year 4 (2006) monitoring, as described above, included erosion
around root wads with bank sloughing, potential for future root wad loss, and erosion around structure
arms.

2.2.6 Quantitative Stream Measurements

During the year 4 (2006) monitoring period 23 cross-sections were measured (21 onsite and two just
upstream of the Site). Tables for quantitative assessements are included below; these tables include data
from previous years. No cross-sections are located on Smith Reach 3, which was targeted for
stabilization/preservation; therefore, there is no table summarizing morphology monitoring for this reach.
Cross-section plots for the 21 onsite cross-sections for year 4 (2006) monitoring are included in Appendix
B. Longitudinal profiles were measured after construction and are scheduled to be completed in year 1
(2003), year 3 (2005), and year 5 (2007) for a total of four measurements; therefore, longitudinal profile
measurements were not completed for the year 4 (2006) monitoring report.

Success criteria dictate that there should be little or no change in the as-built cross-sections. If a change
takes place it should be determined if the change is to a more unstable condition (downcutting, erosion) or
to a more stable condition (settling, increase in vegetative diversity, deposition along the banks, decrease
in the width-depth ration, decrease in cross-sectional area). The as-built longitudinal profile should show
that bed features are neither aggrading or degrading; however, short-term aggradation/degradation may
occur depending on the peak annual discharge. Bed features should be consistent with those observed in
typical E- and C-type channels. The as-built pattern should not change and the riffle-pool sequence
should remain constant. A significant coarsening of bed materials is not expected due to the sand/gravel
substrate; therefore, bed materials will not be analyzed for stream success.

Permanent cross-sections in the Site are included in Appendix B. Each cross-section is graphically
depicted for as-built through year 4 (2006) for analysis of dimension attributes. Photographs of each
cross-section for year 4 (2006) are included with graphs in Appendix B. As a whole, the majority of Site
riffle cross-sections have decreased in cross-sectional area moving toward a more stable channel. All
reaches classify as E-type or C-type channels. Width-depth ratios are similar to previous years with
slightly elevated values in Austin Reach 3. This may result from sediment deoposition in a stable, low
shear stress reach with good vegetation establishment; width-depth values are expected to lower as the
banks continue to colonize with vegetation and capture sediment. Pools and associated point bars have
remained relatively stable.
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The as-built channel geometry compares favorably with the emulated, stable E/C stream type stream
reaches as set forth in the detailed mitigation plan and construction plans. The current monitoring has
demonstrated dimension was stable over the course of the year 4 (2006) monitoring.
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APPENDIX A
VEGETATION RAW DATA
1. Vegetation Survey Data Tables
2. Vegetation Monitoring Plot Photos
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CVS Summary of Project Data
Smith and Austin Creeks
Year 4 (2006)

Vigor

vigor | Count| Percent

103 28.1
1 3 0.8
2 53 14.4
3 141 38.4
4 170 46.3




CVS Summary of Project Data

Smith and Austin Creeks
Year 4 (2006)

Vigor by Species

Species

(=)

Missing

Alnus serrulata

Baccharis halimifolia

Betula nigra

2]

Carya cordiformis

Cornus amomum

Diospyros virginiana

Fraxinus americana

Fraxinus pennsylvanica

Q=2 BIN

10

Gleditsia triacanthos

Ligustrum sinense

Liquidambar styraciflua

Nyssa aquatica

Pinus taeda

42

Quercus alba

Quercus falcata

Quercus lyrata

Quercus michauxii

[2)

Quercus nigra

[{e]

Quercus pagoda

Quercus phellos

Rhus glabra

Salix nigra

Sambucus canadensis

Ulmus rubra

Morella cerifera

N~

Juniperus virginiana

Carya

Liriodendron tulipifera

Myrica

Nyssa

Platanus occidentalis

10

Prunus serotina

Acer negundo

Acer rubrum

Ulmus

TOT:

35

170

w|—-




CVS Summary of Project Data
Smith and Austin Creeks
Year 4 (2006)

Damage

Damage Count| Percent Of Stems
(no damage) 327 69.6
Insects 69 14.7
Flood 25 5.3
[Enter other damage] 22 4.7
Unknown 16 3.4
Deer 7 1.5
Drought 2 0.4
Other/Unknown Animal 1 0.2
Diseased 1 0.2




CVS Summary of Project Data

Smith and Austin Creeks

Year 4 (2006)

Damage by Species

&
()
(<]

foQ

Q,
’bege

Ay >
o

Acer negundo

—_

Acer rubrum

Alnus serrulata

Baccharis halimifolia

Betula nigra

O| |||

w
N

Carya

Carya cordiformis

Cornus amomum

Diospyros virginiana

Fraxinus americana

Fraxinus pennsylvanica

—_
~

Gleditsia triacanthos

Juniperus virginiana

Ligustrum sinense

Liquidambar styraciflua

Liriodendron tulipifera

Morella cerifera

Myrica

Nyssa

—_

Nyssa aquatica

Pinus taeda

Platanus occidentalis

[O8] [ep)
N|O®

(o)) =

Prunus serotina

Quercus alba

Quercus falcata

Quercus lyrata

DN =2 [INO|B=2N|WIN[O|O| =N WIN|O|RIN|[=2 WD~

Quercus michauxii

Quercus nigra

=
—_

Quercus pagoda

Quercus phellos

Rhus glabra

Salix nigra

B2 2O OO B2 =N N[O|=2IN[WIN|W[O| =N =[O =R |WIN
N
w

Sambucus canadensis

Ulmus

Ulmus rubra

TOT:

35

470| 327| 22] 7| 1

AQ|=|W|-

69




CVS Summary of Project Data
Smith and Austin Creeks
Year 4 (2006)

Damage by Plot

N
o & &
(o] & <
& & <
& & S
>/ S > IS
S/ £/5/) /5/% o /S/ &
/) /@ /O >/ &/
. Q /&) e/ S o) &/ S
9 S /&) /:2/ S/ /) /5 &
) X N AV ANEAVENETAYER)
343-AXE-0001 14 8] 2 1 1 2
343-AXE-0002 23 17 3 2 1
343-AXE-0003 35 27 1 7
343-AXE-0004 30 25 2 2 1
343-AXE-0005 49 28 2 11 18
343-AXE-0006 57 32 2 2| 20 1
343-AXE-0007 22| 22
343-AXE-0008 34 25 3 2| 1 1
343-AXE-0009 23 12 11
343-AXE-0010 26 15 5 1 5
343-AXE-0011 36| 26| 4 2| 3 1
343-AXE-0012 24| 21 3
343-AXE-0013 27| 18 1 8
343-AXE-0014 24| 16 2 4 2
343-AXE-0015 24| 19 1 1 3
343-AXE-0016 22| 16 2 4
TOT: [16 470| 327] 22| 7| 1| 2| 25| 69 1] 16




Smith and Austin Creeks
Vegetation Plot Photographs
Year 4 (2006) Monitoring Report
Pictures Taken September 5-8, 2006

Vegetation Plot 1 Vegetation Plot 2

Vegetation Plot 3 Vegetation Plot 4

Photo not
agilable

Vegetation Plot 6




Smith and Austin Creeks
Vegetation Plot Photographs
Year 4 (2006) Monitoring Report
Pictures Taken September 5-8, 2006
(continued)

Vegetation Plot 7 Vegetation Plot 8

Vegetation Plot 9 Vegetation Plot 10
- I W—T-. "ﬂ




Smith and Austin Creeks
Vegetation Plot Photographs
Year 4 (2006) Monitoring Report
Pictures Taken September 5-8, 2006
(continued)

Vegetation Plot 13 Vegetation Plot 14

2

Vegetation Plot 15 Vegetation Plot 16




APPENDIX B
GEOMORPHOLOGIC RAW DATA
1. Representative Stream Problem Area Photos
2. Stream Fixed-Station Photos
3. Tables B1-B6. Visual Morphological Stability Assessment

4. Cross-section Plots and Tables

Smith and Austin Creeks Axiom Environmental, Inc. Monitoring Year 4 of 5 (2006)
EEP Project Number 343 January 2007
Wake County, North Carolina Appendix B



Austin Creek: Example Problem/Watch Areas
Year 4 (2006) Monitoring Report
Pictures Taken February 9-10, 2006

" gty
Austin Picture 3: Migration
of stream around structure

Aus in Picture 8: Bank sloughing
-t kely from development
mwater runoff




Smith Creek: Example Problem/Watch Areas
Year 4 (2006) Monitoring Report
Pictures Taken February 9-10, 2006

e l ¢!

/ Bog

ﬁi'c‘{u[;e 1:'Bank e

Smith Picture 6: Scour around
structure

tu 7 an g
raround root wads""



Smith Creek: Example Problem/Watch Areas
Year 4 (2006) Monitoring Report (continued)
Pictures Taken February 9-10, 2006

e

Smith Picture 8: Loose sewage pipe
below structure




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006

APP2

APP5 APP5A




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

APP6




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

APP13 APP14

APP15 APP16




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

APP22 APP22A




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

APP23

APP27 APP28




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

APP29

APP30A APP31




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

SPP38




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

SPP44

SPP47A




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

SPP48

SPP31A SPP51B




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

SPP52




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

SPP58

SPP62 SPP63




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

SPP64




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

SPP70

SPP77 | SPP/8




Smith and Austin Creeks Restoration Site
Fixed Photo Stations
Year 4 (2006) Monitoring Report
Pictures Taken September 12-13, 2006
(continued)

SPP79dow

bl )
-




g xipuaddy
L00T Arenuef

(9007) § Jo L1 X SULIO)UOIN

eUI[OIRD) YMON ‘AIUN0)) axep
€€ JoqunN waloig Jad

UJ IDIUIUMUOIAUTT UHOIXT SYOOI) UNSNY PUB YIS

%0 %0 VN € 0 (PIqeIs SUNoo 'z | siapnog / spess "o
%0 VN € 0 ({AN0JS JO 921 ']
%€EL %68 VN el I ( seanjrej Teronns 19yjo 1o 3uidid jo 991 soueA
%658 VN €l 11 (dreudordde readde Anowods pue ofsuy ¢
%658 VN €l I (oreurdoxdde 1yS1oH 7
%8¢ VN el S {INOJS WiI. JO Oeq JO 931 ']
%86 %66 uef-01 VN VN {aummd [e1oUdD) pag “q
PeaY 10 SurNO-umop SUISLIIOUT JO SBITR — UOIIRPRISOP Paq [dUuey)) ‘7
%96 ¢L-1dy VN VN (uoryewIoy Jeq) SEAIR UOTIEPRISSE PAQ [QUURYD [RIOUDL) *|
%068 %lL VN 71 01 (Jo1[o1 pue $sad0€ ure[dpooy} JUSIgNS SIOPUBIIA [
%98 VN 14! Cl (0ads unpm oy Juareddy ‘¢
%6C VN L 4 (UOTJBULIOJ Jeq JUI0d JUBIIIOdUOI/M # “FUIPOId 9S0U) JO T
%08 VN i4d! L (UOTSOId PA[[OIIUOI/PATWI] JO LIS Ul PUaq INQ '|
%<6 %<6 VN 1 €1 ({SULIdIUAD (UOTIOI[UI/QPI3) JOPUBIW JO WRANSUMO( ‘T Samreyr D
%°€6 VN ¥ €1 (SULIJUID (UOTIOI[JUL/ULLL) PUdq Jdpuedw Jo weansdn |
%98 %98 VN 14! Cl (orendoxdde )ySuoT "¢ s[ood d
%98 VN vl 1 (69" T<PId uBdN:( [00d XBIA) deap Apusioyyng g
%98 VN 1 71 (¢, 1eIS1WL 1) "pRIZSE 9I9A3S 01 309lqns Jou “3°9) (JUSSAI] ‘|
%S8 %6 VN 4! €l (oyenndoxdde yiSueT g ST 'V
%6L VN 14! I ;3urury / SUIppaquia JO 9dUSPIAS [EWIUTN '
%6L VN 14! I (e1qe1s steadde opeid jooe g ‘¢
%¢6 VN 14! €l ( (Quataoedsip ou §'9) 9[qe)s Joulry ‘g
%6L VN 14 11 JU3sAId ‘|
18301 uonipuo) dje)s Jmq papudjuy (sQur[aseq 92ud.IdJAI pue JIng-sy Jod) JLDIIA £10383)e)) 3an)ed |
Jo ued | dqeISul | Jrqejsun - sy aad se
uLogRd ufr 399J Joquinu Suruioy g
/ JdqunN 1e10L JqunN
WLI0LIdJ % €301 (€) (LT
aanyed |
9002 ‘€1-TT 1dquandag (329) Jeaul 9861) T Yd8Y YPIWS
(€€ 1dquIny 393f01q) $H291D UPsSNy pue yPrug
yudWISSISSY AIqe)s [edr3ojoydiofy [ensiA Td dqeL




eUI[OIRD) YMON ‘AIUN0)) axep
€€ JoqunN waloig Jad
SI[99I) unsny pue ypruug

g xipuaddy
L00T Arenuer

(9007) § JO 7 183 X SULIOIUOIN DUJ IDIUDUMUOLIAUT] WOIXY

%¢EE %€ VN € ! (91qeis sunoog 7 | siapnog / spe ‘o
%¢E¢ VN € I {IN0JS JO 921 ']
%¢€9 %L9 VN 9 14 ¢sen[rej reamonys 1ay3o Jo suidid jo 991 4 SQUBA "
%0¢S VN 9 € (orendoidde readde Anowoad pue o[Fuy "¢
%L9 VN 9 14 (orenrdoxdde 1yS1oH ‘7
%L9 VN 9 ¥ {AN0JS WiI. JO 0.q JO 931 ']
%66 %001 0/0 VN VN {aummd [e1oUdD) pag “q
PeaY 10 SurNO-umop SUISLIIOUT JO SBITR — UOIIRPRISOP Paq [dUuey)) ‘7
%66 IRIN-€T VN VN (uonewIo] Jeq) SEAIR UONBPRIZZL PAQ [QUURYD [BIOUSD) |
%9L %001 VN 1 1 (JOI[QI pue $$99J€ UIR[dpoo[} JUdDIPNS ' SIOPUBIIA [
%¢€6 VN 14! el (0ads unpm oy Juareddy ‘¢
%¢E€ VN € I JUoTjeuLIO} Jeq Julod JUBIIIOdUOd/M # ‘TUIPOID 9SO} JO T
%6L VN 14! 11 (UOTSOId PI[[OIIUOI/PITWI] JO dJe)S UT Pudq IIN(Q ' [
%001 %001 VN 1 1 ({SULIdIUAD (UOTIOI[UI/QPI3) JOPUBIW JO WRANSUMO( ‘T Samreyr, D
%00T VN ¥1 ¥l (SULIJUID (UOTIOI[JUL/ULLL) PUdq Jdpuedw Jo weansdn |
%€6 %¢€6 VN 14! €l (orendoxdde )ySuoT "¢ s[ood d
%€6 VN vl €l (69 T<PId uBdN:( [00d XBIA) deap Apuaioyyng g
%¢€6 VN ¥1 €l (¢, 1eIS1WL 1) "pRIZSE 9I9A3S 01 309lqns Jou “3°9) (JUSSAI] ‘|
%06 %6L VN 4! 1 (oyenndoxdde yiSueT g ST 'V
%€6 VN 1 €1 ¢BUILL / SUIPPAqLUD JO AOUSPIAD [BLIIUIIA “f
%¢€6 VN 14! €l ,e1qe3s sxeadde opeis jooe g ¢
%¢6 VN 14! €l ( (Quataoedsip ou §'9) 9[qe)s Joulry ‘g
%¢6 VN 14 el JU3sAId ‘|
18301 uonipuo) dje)s Jmq papudjuy (sQur[aseq 92ud.IdJAI pue JIng-sy Jod) JLDIIA £10383)e)) 3an)ed |
Jo ued | dqeISul | Jrqejsun - sy aad se
uLogRd ufr 399J Joquinu Suruioy g
/ JdqunN 1e10L JqunN
WLI0LIdJ % €301 (€) (LT
aanyed |
9002 ‘€1-TT 1dquanddg (329§ Jedul] 8197) T Yo8ay YIS
(€p€ 1dquIny 393f01q) $H1D UPSNY pue Prug
yudWISSISSy AIIqe)s [edr3ojoydiofy [ensiA ‘7d dqeL




g xipuaddy eUI[OIRD) YMON ‘AIUN0)) axep

L00T Arenuer €€ Toquiny 1901 JTq
(9007) § Jo  Tea X SuLo}UOIN DU[ IDIUIUUOIIAUT WOIXT SYEAIN UNSNY PUE IS
VN VN VN VN VN {P1qeIs 3unoo 'z | saapnog / spess "o
VN VN VN VN ({IN0JS JO 921 ']
%001 %001 VN 4 C ¢sen[rej reamonys 1ay3o Jo suidid jo 991 4 sauBA "
%001 VN 4 4 (reudordde readde Aowoas pue d[3uy ¢
%001 VN [4 4 (reudoxdde 1ys1oH ‘g
%001 VN C C {AN0JS WiI. JO 0.q JO 931 ']
%001 %001 0/0 VN VN [ 3umno [e1ouas) pag “q
PeaY 10 SurNO-umop SUISLIIOUT JO SBITR — UOIIRPRISOP Paq [dUuey)) ‘7
%00T 0/0 VN VN (uonewI0] JBq) SEAIR UONBPRIZZE PAQ [QUURYD [BIOULD) |
VN VN VN VN VN (111 pue $s09€ ure[dpoo[y JUSIYNS “f SIIPUBIA
VN VN VN VN (0ads unpm oy Juareddy ¢
VN VN VN VN (UOTJBULIOJ Jeq JUI0d JUBIIIOdUOI/M # “FUIPOId 9S0U) JO T
VN VN VN VN (UOTSOI PI[[OTUOI/PIAIWI] JO dJe)S Ul PUdq N *|
VN VN VN VN VN ({SULIdUAD (UOTIOI[UI/QPI3) JOPUBIW JO WRANSUMO( ' SomIey L D
VN VN VN VN {3uL191udd (UOTOJ[JUI/UNL) PUSQ JOpuedw Jo weansdn) '|
%8L %L9 VN € T ;orendordde (iSua ¢ S[004 g
%L9 VN 3 [ (¢9'T<d uBdA:( [00d xeN) dodp Appudroyng 'z
%00T VN € ¢ (¢, 1eI31IL 1) "pRIISE 9I9AS 01 302lqns Jou “3°9) (JUSSAI] ‘|
%658 %SL VN 14 € (reudoxdde yiSuaT g sy 'V
%001 VN ¥ 4 ;3umury / 3uIppaquuo JO dOUIPIAD [BWIUI 't
%001 VN ¥ 14 (e1qe3s sxeadde opead jooe g ¢
%SL VN 14 € ((quowooedsip ou ‘3'9) 9qels Jowry ‘7
%SL VN % € JU3saId ‘|
18301 uonipuo) dje)s Jmq papudjuy (sQur[aseq 92ud.IdJAI pue JIng-sy Jod) JLDIIA £10383)e)) 3an)ed |
Jo ued | dqeISul | Jrqejsun - sy aad se
uLogRd ufr 399J Joquinu Suruioy g
/ JdqunN 1e10L JdquIny
WLI0LIdJ % €301 (€) (LT
aanyed |
9007 ‘€1-TT 1oquiandag (199) aedUN] H6L) € YorIY YIS
(€p€ 1dquIny 393f01q) $H1D UPSNY pue Prug
yudWISSISSY AIIqe)s [edr3ofoydIofy [ensIA “€d dqeL




g xipuaddy
L00T Arenuef

(9007) § Jo L1 X SULIO)UOIN

eUI[OIRD) YMON ‘AIUN0)) axep
€€ JoqunN waloig Jad

UJ IDIUIUMUOIAUTT UHOIXT SYOOI) UNSNY PUB YIS

%t1 %1 VN L I $o1qeIs 5unoo ‘7 | siopnog / spem ‘O
Yad! VN L I {IN0JS JO 921 ']
%8¢ %8¢ VN 8 ¢ ¢sen[rej reamonys 1ay3o Jo suidid jo 991 4 sauBA "
%8¢ VN 8 € (orendoidde readde Anowoad pue o[Fuy "¢
%0¢$ VN 8 14 (orenrdoxdde 1yS1oH ‘7
%ST VN 8 C {AN0JS WiI. JO 0.q JO 931 ']
%66 %001 0/0 VN VN [ 3umno [e1ouas) pag “q
PeaY 10 SurNO-umop SUISLIIOUT JO SBITR — UOIIRPRISOP Paq [dUuey)) ‘7
%86 Ly-unf VN VN (uonewI0] JBq) SEAIR UONBPRIZZE PAQ [QUURYD [BIOULD) |
VN VN VN VN VN (111 pue $s09€ ure[dpoo[y JUSIYNS “f SIIPUBIA
VN VN VN VN (0ads unpm oy Juareddy ¢
VN VN VN VN JuoneuLIof Jeq Jutod JuB)IodUod/M # ‘BUIPOId ASOY) JO T
VN VN VN VN (UOTSOI PI[[OTUOI/PIAIWI] JO dJe)S Ul PUdq N *|
VN VN VN VN VN ({SULIdUAD (UOTIOI[UI/QPI3) JOPUBIW JO WRANSUMO( ' SomIey L D
VN VN VN VN {3uL191udd (UOTOJ[JUI/UNL) PUSQ JOpuedw Jo weansdn) '|
Y%LL %0L VN 01 L ;orendordde (iSua ¢ S[004 g
%08 VN 0l 8 (69 T<PId uBdN:( [00d XBIA) deap Apuaioyyng g
%08 VN 01 S (¢, 1eIS1WL 1) "pRIZSE 9I9A3S 01 309lqns Jou “3°9) (JUSSAI] ‘|
%9L %09 VN 01 9 ;oreudoidde ySuoT ¢ SO 'V
%08 VN 01 3 ¢BUILL / SUIPPAqLUD JO AOUSPIAD [ELIIUIIA “f
%08 VN (2 8 (e1qe1s sreadde opeisd jooe g ¢
%08 VN 01 8 ¢, (quawddedsIp ou 3°9) 9[qels Jouly ‘g
%08 VN 01 8 JU3saId ‘|
18301 uonipuo) dje)s Jmq papudjuy (sour[aseq 99ud.IdJAI pue JIng-sy Jod) JLIIA £10383)e)) 3an)ed |
Jo ued | dqeISul | Jrqejsun - sy aad se
uLogRd ufr 399J Joquinu Suruioy g
/ JdqunN 1e10L JdquIny
WLI0LIdJ % €301 (€) (LT
aanyed |
9007 ‘€T1-TT 12quanddg (399) Jedul| [8S7) T YoBIY UNSny
(€p€ Toquuny 199f01q) S22 UNSNY pue YPIwg
JUIWISSISSY AJIqe)S [BANS0[0YdIo]A [BNSIA “$d dqBL




g xipuaddy eUI[OIRD) YMON ‘AIUN0)) axep

L00T Arenuer €€ Toquiny 1901 JTq
(9007) § Jo  Tea X SuLo}UOIN DU[ IDIUIUUOIIAUT WOIXT SYEAIN UNSNY PUE IS
VN VN VN VN VN (1qeIs sunoo 'z | saaprnog / spes “o
VN VN VN VN ({IN0JS JO 991 |
%001 %001 VN 9 ¢ ¢sen[rej reamonys 1ay3o Jo suidid jo 991 4 sauBA "
%001 VN € 3 (orerdoadde readde Anowoad pue o[Fuy "¢
%001 VN € € (reudoxdde 1ys1oH ‘g
%001 VN € € ({INOJS WLIB JO OB JO 91 |
%66 %001 0/0 VN VN {aummd [e1oUdD) pag “q
PeaY 10 SurNO-umop SUISLIIOUT JO SBITR — UOIIRPRISOP Paq [dUuey)) ‘7
%L6 uef-g[ VN VN (uonewI0] Jeq) SEAIR UONBPRIZIE PAQ [QUURYD [BIOUSD) |
%L9 %001 VN 4 4 (JO1191 pue ssa0oe ure[dpooy JUSIOINS “f SIOPUBdI\ '
%0 VN 4 0 (03ds unpm oy Juareddy ¢
VN VN VN VN LuoneuLIo) Jeq Jutod JuBlIodU0d/M # “BUIPOId ASOY) JO T
%001 VN 4 4 {UOTSOId PA[OTUOI/PIITWI] JO )e)S UT pudq I |
%001 %001 VN 4 C ({SULIdIUAD (UOTIOI[UI/QPI3) JOPUBIW JO WRANSUMO( ‘T Samreyr, D
%00T VN 4 4 (SULIJUID (UOTIOI[JUL/ULLL) PUdq Jdpuedw Jo weansdn |
%001 %001 VN € € (reudoadde yigua ¢ sjood 'q
%001 VN € € (69" T<PId UBdN:( [00d XBIA) doap Apuatoyyng g
%001 VN € € (¢ '1R131WI 1) PEISSE 910A9S 01 103[gns 10U 39) (JUISAI] ‘|
%001 %001 VN 4 [4 (reudoxdde yiSuaT g sy 'V
%001 VN 4 4 ;3umury / 3uIppaquuo JO dOUIPIAD [BWIUI 't
%001 VN 4 4 (e1qe3s sxeadde opead jooe g ¢
%001 VN 4 4 ¢, (quawddedsIp ou "3°9) 9[qe)s Jouly ‘g
%001 VN C C JU3saId ‘|
18301 uonipuo) dje)s Jmq papudjuy (sQur[aseq 92ud.IdJAI pue JIng-sy Jod) JLDIIA £10383)e)) 3an)ed |
Jo ued | dqeISul | Jrqejsun - sy aad se
uLogRd ufr 399J Joquinu Suruioy g
/ JdqunN 1e10L JqunN
WLI0LIdJ % €301 (€) (LT
aanyed |
9002 ‘€1-TT 1dquiandag (199) 18IUN[ 9TS) T YoraYy UnSNy
(€p€ 1dquIny 393f01q) $H1D UPSNY pue Prug
JUdWISSISSY ANIqe)S [ed3ooydiof [BnSIA ‘Sq dqEL




g xipuaddy eUI[OIRD) YMON ‘AIUN0)) axep

L00T Arenuer €€ Toquiny 1901 JTq
(9007) § Jo  Tea X SuLo}UOIN DU[ IDIUIUUOIIAUT WOIXT SYEAIN UNSNY PUE IS
VN VN VN VN VN (91qeis sunoog 7 | siapnog / spe ‘o
VN VN VN VN ({IN0JS JO 991 |
%06 %98 VN L 9 ¢sen[rej reamonys 1ay3o Jo suidid jo 991 sauBA "
%001 VN L L (reudordde readde Aowoas pue d[3uy ¢
%98 VN L 9 (orenrdoxdde 1yS1oH ‘7
%98 VN L 9 {AN0JS WiI. JO 0.q JO 931 ']
%66 %001 0/0 VN VN {aummd [e1oUdD) pag “q
PeaY 10 SurNO-umop SUISLIIOUT JO SBITR — UOIIRPRISOP Paq [dUuey)) ‘7
%L6 €9-A]N VN VN (uonewr10] Jeq) SeaIe UOEPLIZ3L PAq [QUURYD [BIOUD) |
%S6 %001 VN 01 01 (JOI[QI pue $$99J€ UIR[dpoo[} JUdDIPNS ' SIOPUBIIA [
%06 VN (2 6 (0ads unpm oy Juareddy ‘¢
%001 VN I I {UoT)euLIO} Jeq Julod JUBIIIOdUOI/M # ‘TUIPOID 9SO} JO T
%06 VN 0l 6 (UOTSOIO PI[OJIUOI/PIIILUI] JO JJBIS UL pudq 1IN *|
%56 %001 VN 6 6 ({SULIdIUAD (UOTIOI[UI/QPI3) JOPUBIW JO WRANSUMO( ‘T Samreyr, D
%68 VN 6 S (SULIJUID (UOTIOQ[JUL/ULLL) PUdq Jopuedw Jo weansdn |
%06 %06 VN (2 6 (reudoadde yigua ¢ sjood 'q
%06 VN 0l 6 (69 T<PId uBdN:( [00d XBIA) deap Apuaioyyng g
%06 VN 01 6 (¢, 1eIS1WL 1) "pRIZSE 9I9A3S 01 309lqns Jou “3°9) (JUSSAI] ‘|
%86 %001 VN I 1 (oyenndoxdde yiSueT g ST 'V
%16 VN 11 01 ¢BUILL / SUIPPAqLUD JO AOUSPIAD [ELIIUIIA “f
%001 VN I I ,e1qe3s sxeadde opeis jooe g ¢
%001 VN 11 11 ( (Quataoedsip ou §'9) 9[qe)s Joulry ‘g
%001 VN Il Il usaId ‘|
18301 uonipuo) dje)s Jmq papudjuy (sQur[aseq 92ud.IdJAI pue JIng-sy Jod) JLDIIA £10383)e)) 3an)ed |
Jo ued | dqeISul | Jrqejsun - sy aad se
uLogRd ufr 399J Joquinu Suruioy g
/ JdqunN 1e10L JqunN
WLI0LIdJ % €301 (€) (LT
aanyed |
9007 ‘€T-7T 1oquinddg (339) Teaul] 08H7) € Yoray unsny
(€p€ 1dquIny 393f01q) $H91D UPsSNyY pue Prug
yudWISSISSY AIIqe)s [edr3ojoydIofy [ensIA ‘9g d[qeL




Project Name Smith and Austin
Cross Section  AR1-2

Feature Riffle
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station Elevation | Station Elevation| Station Elevation
-74 239.9 72 240.3 2.6 239.7 2.0 239.7
8.0 240.5 12.3 240.9 132 241.4 3.0 239.7
132 2409 17.9 239.1 17.2 239.5 6.0 240.0
18.4 2385 21.1 236.8 22.1 235.5 9.0 240.7
21.4 236.3 233 234.5 234 233.6 12.0 241.1
235 2339 25.4 232.8 25.7 232.3 15.0 240.7
249 232.8 26.5 232.1 30.6 2319 17.8 239.5
26.8 231.1 27.6 231.7 33.0 231.5 21.0 237.2
28.2 231.0 29.2 231.5 34.4 231.5 23.1 236.4
30.5 231.0 30.4 231.5 38.1 232.0 26.4 235.7
33.0 230.7 334 230.7 38.8 233.1 27.9 234.8
35.0 230.5 37.0 231.2 412 234.8 29.3 233.7
37.4 230.6 372 231.7 455 235.1 30.4 2332
38.2 231.6 38.2 232.1 529 235.8 325 232.7
39.2 232.8 39.2 233.1 739 235.8 329 232.3
40.4 2335 39.5 233.9 83.5 236.2 33.7 232.1
422 234.7 40.1 2343 35.4 231.7
46.6 235.1 40.1 2343 36.2 231.7
59.0 235.7 41.4 2347 379 231.9
77.0 235.7 45.0 235.0 38.7 232.4
81.8 2359 50.6 235.6 39.8 233.1
85.1 236.2 59.7 235.8 40.8 2339
65.3 235.8 422 234.7 2005 2004 2003 AS-BUILT 2006
82.0 236.2 49.6 2349 Area 63.5 62.4 51.2 49.0 57.6
83.7 236.3 59.0 235.6 'Width 273 29.5 31.1 324 19.6
70.0 235.7 Mean Depth 23 2.1 1.6 1.5 2.9
76.0 2358 Max Depth 4.8 4.0 3.8 39 4.2
80.5 236.1 'W/D 11.7 14.0 18.9 214 6.6
84.0 236.2
84.7 236.2
89.5 237.3
97.9 239.6
102.0 239.5
Cross Section
Smith and Austin AR1-2 Riffle
242.0
240.0 -
Bankfull Elev. (approx.)
_238.0
>
H
=
=
= 236.0
é
&
£ 234.0 -
R=]
<
>
=
= 232.0
230.0
228-0 T T T T T T T T T
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
Distance (feet)
------ 2003 Survey —— 2004 Survey — 2006 Survey —*— 2005 Survey




Project Name Smith and Austin
Cross Section ARI-3

Feature Riffle
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation Station  Elevation | Station Elevation | Station Elevation
0.0 2382 2.0 237.1 0.0 2382 1.8 2382
2.5 2375 2.8 238.1 2.4 237.7 3.8 237.9
52 2354 4.0 2379 12.7 231.0 5.7 236.7
6.6 232.6 5.7 236.9 14.4 229.3 7.7 2344
9.4 231.3 7.0 235.8 19.6 2289 9.1 2324
14.0 229.9 8.8 232.7 223 228.6 10.4 2314
16.2 230.1 10.6 231.5 24.6 2279 13.9 230.4
18.2 229.5 13.7 230.4 28.5 230.0 152 229.8
19.7 228.6 13.9 230.3 325 2319 15.5 229.6
23.9 2282 15.1 229.7 46.7 231.4 182 229.6
26.6 2282 15.6 229.4 54.4 2322 20.1 2292
27.5 2285 16.9 229.3 60.5 2322 213 228.8
284 230.0 17.8 2289 21.9 228.6
29.8 231.3 19.9 229.0 239 228.8
30.8 2319 213 228.8 263 2289
324 2323 23.0 228.7 28.1 2289
342 2322 23.6 2285 285 2293
372 2313 24.9 2283 31.0 230.5
442 2313 25.7 2282 342 2319
50.3 231.6 26.9 228.1 42.0 231.8
54.5 2322 28.1 228.1 524 232.1
28.2 2283 59.0 2322
29.0 228.7 62.4 2322 2005 2004 2003 | AS-BUILT | 2006
29.8 229.8 63.5 2322 Area 547 527 512 49.8 60.6
32.1 2312 65.4 2325 Width 235 22.8 23.8 244 25
333 231.8 70.0 233.6 Mean Depth 23 23 22 2.0 2.4
352 231.8 74.4 234.6 Max Depth 3.8 3.9 32 32 4.1
38.6 231.5 78.4 234.6 'W/D 10.1 9.9 11.1 12.0 10.3
434 231.4 82.0 2349
524 231.6 86.0 2359
54.0 232.1 89.0 236.5
.
Cross Section
Smith and Austin AR1-3 Riffle
240.0
238.0

236.0

Bankfull Elev. (approx.)

234.0

N
(%]
N
(=]

Elevation (feet - arbitrary)

230.0 -

228.0

226.0

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0
Distance (feet)
------ 2003 Survey —— 2004 Survey 2006 Survey —*— 2005 Survey




Project Name Smith and Austin
Cross Section ARI1-4

Feature Pool
Date 9/18/05
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station Elevation | Station  Elevation | Station Elevation
31.7 2354 333 2355 31.7 2354 6.0 234.8
34.1 235.1 35.0 234.8 36.4 2342 18.0 235.1
38.1 233.8 36.8 2343 42.7 2312 31.7 2354
40.2 233.0 39.0 2333 48.8 228.6 33.1 235.6
45.9 230.4 422 231.8 53.8 227.0 343 234.7
48.2 230.1 438 231.1 60.7 226.8 35.7 2345
50.3 229.1 452 230.4 62.7 2275 394 233.1
51.2 228.6 46.4 230.1 68.5 229.4 42.0 2319
52.8 226.6 47.8 229.5 83.2 230.2 46.8 229.5
54.1 226.4 50.1 228.6 96.1 230.7 49.7 229.1
56.1 226.7 50.9 2283 513 227.5
59.5 226.9 51.9 2279 53.1 227.4
62.1 227.1 52.8 227.7 54.7 227.1
63.3 227.7 53.0 227.6 56.4 2272
64.3 228.0 542 226.9 59.1 2272
65.4 228.6 55.5 227.0 60.8 227.7
67.2 229.0 58.1 227.0 63.0 227.6
69.1 229.5 61.0 2273 64.8 2272
;i: ;ggg 22421 Z;é ggg Zgz Photo of Cross-Section AR1-4 - Looking Downstream @ STA 20+90
92.5 230.6 63.9 227.7 743 230.0
97.8 230.7 64.9 228.6 85.0 230.3
66.1 228.7 94.6 230.7 2005 2004 2003 | AS-BUILT | 2006
67.9 229.6 96.1 230.8 Area 34.0 383 38.5 382 47.6
69.6 229.8 975 230.7 'Width 214 22.7 225 233 23.9
71.0 230.3 103.0 232.0 Mean Depth 1.6 1.7 1.7 1.6 2
81.7 230.3 108.6 233.4 Max Depth 2.7 2.8 2.5 2.5 3.6
'W/D 13.4 13.5 13.1 14.2 NA
Cross Section
Smith and Austin AR1-4 Pool
238.0
236.0 -
234.0 -

Bankfull Elev.
(approx.)
232.0

230.0

Elevation (feet - arbitrary)

228.0

226.0

224.0 T T T T T T T T T
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
Distance (feet)
------ 2003 Survey —— 2004 Survey -~ 2006 Survey —*x— 2005 Survey




Project Name  Smith and Austin
Cross Section ~ AR2-1
Feature Riffle
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation Station  Elevation | Station Elevation | Station Elevation
10.5 234.7 15.6 2343 10.5 2344 7.5 234.8
15.1 234.7 21.5 232.3 15.1 2345 103 2345
19.1 233.0 225 230.3 224 2323 10.6 2345
21.6 232.4 25.0 229.2 26.3 2282 125 234.4
233 230.0 277 226.9 29.2 225.1 15.0 234.6
25.8 228.4 29.5 2252 304 225.1 17.8 233.4
28.6 226.2 324 225.0 309 224.8 21.7 2324
30.5 225.3 326 224.9 344 2245 23.1 231.1
32.0 224.6 34.6 224.6 36.4 2242 252 230.1
36.4 224.6 36.3 2243 36.7 2243 26.1 229.0
40.1 225.4 374 224.2 38.0 224.6 272 227.5
42.0 225.6 39.0 224.6 41.8 224.4 285 2259
43.7 226.6 404 224.7 42.7 2249 30.2 2259
449 227.6 422 224.8 472 2282 30.9 2254
47.1 2289 43.0 225.0 59.5 228.6 31.8 225.1
52.2 229.2 43.1 225.0 68.6 2283 343 224.7
577 229.6 444 226.1 79.6 2282 37.3 2249
824 228.7 454 227.1 96.2 2279 39.2 225.0
91.1 228.3 46.2 227.7 109.3 228.1 40.2 226.2
102.4 2283 483 228.4 120.6 228.7 40.6 226.5
120.3 228.7 54.5 228.7 44.7 226.4
63.4 228.6 46.0 2283
743 228.2 50.2 2284 2005 2004 2003 | AS-BUILT | 2006
85.0 228.2 61.0 2288 Area 56.1 62.1 454 48.1 63.8
104.9 228.1 73.6 228.6 'Width 20.6 20.8 18.8 193 222
115.6 228.2 85.0 2284 Mean Depth 2.7 3.0 24 2.5 2.9
120.6 228.4 105.0 2283 Max Depth 4.0 4.0 3.6 3.6 43
118.0 228.6 'W/D 7.5 7.0 7.8 7.7 7.7
120.5 228.6
Cross Section
Smith and Austin AR2-1 Riffle
12360

234.0

232.0 A
Bankfull Elev. (approx.)

230.0

228.0

Elevation (feet - arbitrary)

226.0 A

224.0 A

222.0 T T T T T T T T T
10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0
Distance (feet)
------ 2003 Survey ——2004 Survey — 2006 Survey —*— 2005 Survey




Project Name Smith and Austin
Cross Section AR2-2
Feature Pool
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station Elevation| Station Elevation| Station Elevation
4.8 2323 8.4 2324 4.8 232.7 2.9 233.4
8.2 232.0 10.3 232.0 7.3 2325 5.0 232.8
9.8 2312 11.2 231.7 12.7 2282 5.5 232.7
113 230.1 12.7 230.6 15.7 225.6 7.6 232.7
13.4 226.9 13.2 230.2 15.9 225.0 10.4 2324
14.5 226.2 15.8 226.8 18.9 2243 11.6 231.7
153 2245 16.4 225.6 20.2 224.6 12.6 230.8
17.1 2243 16.5 2244 20.7 224.6 14.1 2283
20.7 224.0 18.6 2245 22.6 2245 16.1 226.1
24.8 2239 20.7 224.7 25.1 2243 17.5 2252
26.2 2245 223 2245 253 2249 183 224.4
272 225.8 25.6 2245 27.9 227.1 19.7 2242
27.9 226.4 26.6 224.8 33.0 227.7 213 224.4
28.9 2272 28.2 226.3 44.4 2279 24.0 2249
31.0 2279 29.6 2273 553 2279 25.8 225.1
35.0 228.8 34.0 227.7 62.9 2279 26.8 226.2
49.0 2289 43.2 228.0 744 2275 28.0 227.1
57.9 228.0 54.8 227.8 83.8 2273 29.4 2272
71.1 2274 64.4 227.6 98.1 227.4 35.8 227.8
922 227.1 75.2 2274 108.5 227.5 54.4 227.7
101.5 2272 86.4 2273 71.6 227.6
108.6 2275 101.9 2274 90.0 2273
108.1 2275 103.0 2273 2005 2004 2003 | AS-BUILT| 2006
108.1 2275 107.0 227.4 Area 43.0 43.9 36.9 37.1 68.5
107.8 2275 'Width 18.2 17.3 19.7 213 22.8
109.0 227.6 Mean Depth 24 25 1.9 1.7 3
114.0 228.8 Max Depth 33 34 35 3.6 49
119.0 230.0 'W/D 7.7 6.8 10.5 12.2 NA
121.2 230.6
130.0 230.9
136.0 231.1
Cross Section
Smith and Austin AR2-2 Pool
234.0
232.0
Bankfull Elev.
(approx.)
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|Project Name Smith and Austin
Cross Section AR2-3
Feature Riffle
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station  Elevation Station  Elevation | Station Elevation
1.4 2323 2.1 232.0 14 2323 0.6 2323
24 231.6 3.8 230.3 55 229.2 2.7 231.9
5.0 229.5 6.0 228.8 8.7 227.0 39 230.6
6.9 2283 8.6 226.7 12.0 224.9 6.5 228.6
8.5 2273 103 2258 12.0 2245 9.2 226.2
9.7 226.8 12.0 2253 163 224.1 112 225.1
11.1 2263 12.5 224.4 18.1 2243 128 2248
12.5 224.9 14.2 2243 20.0 224.5 152 225.0
133 224.6 15.7 2242 21.8 224.6 163 2243
16.9 224.7 18.1 224.4 23.5 224.5 17.4 224.0
235 225.0 213 2245 26.6 2239 193 224.1
26.4 224.8 25.1 224.4 28.1 224.5 21.4 2242
28.1 2245 274 224.0 28.9 2252 234 2242
29.0 2245 277 224.0 32.8 227.0 25.5 223.9
29.9 2259 28.6 224.4 43.0 2272 274 224.0
30.6 226.0 289 2252 50.2 227.6 28.1 2243
323 227.4 295 225.6 64.6 227.8 29.7 225.2
33.6 227.7 30.9 2263 81.6 2282 30.5 2253
41.8 227.4 32.0 227.0 31.7 226.6
50.8 227.6 33.7 227.1 33.2 227.0
72.7 2279 412 2273 40.0 227.2
83.8 2283 50.5 227.6 48.0 2273
63.0 227.8 50.2 2275 2005 2004 2003 | AS-BUILT | 2006
752 228.0 60.0 227.8 Area 53.4 539 56.4 54.4 582
82.2 228.2 73.7 228.0 'Width 25.1 24.1 24.0 249 25.7
81.5 228.1 Mean Depth 2.1 22 24 22 23
82.4 2282 Max Depth 3.1 32 32 3.1 32
83.1 2282 'W/D 11.8 10.8 10.2 11.4 11.3
91.0 229.4
96.5 230.0
103.3 230.5
112.0 231.1
121.0 231.6
140.0 231.9
145.0 232.0
Cross Section
Smith and Austin AR2-3 Riffle
233.0
232.0
231.0
=230.0
B
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£ 220.0 Bankfull Elev.
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Project Name  Smith and Austin
Cross Section AR3-1
Feature Pool
Date 9/19/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station Elevation | Station Elevation | Station Elevation
16.9 227.0 30.6 227.1 16.9 227.0 2.0 230.0
382 227.4 48.0 227.1 31.6 2272 4.4 230.1
64.8 2271 59.9 226.9 45.1 227.4 6.0 230.3
70.8 226.8 70.5 226.6 60.0 227.0 79 230.2
74.7 226.1 73.0 226.0 70.6 226.7 10.0 229.7
78.4 225.2 74.5 2259 75.1 225.7 11.3 229.3
83.6 2249 75.6 225.4 71.9 2247 122 2285
85.8 224.1 75.9 2253 83.5 2239 13.0 227.4
86.9 224.0 71.5 2248 87.0 223.6 14.0 226.9
88.0 2233 79.2 224.7 88.9 2233 16.9 227.0
93.8 2237 81.0 224.4 93.3 2229 25.0 227.0
95.9 2233 83.5 224.1 95.0 223.1 38.0 2272
97.8 2237 84.6 2237 96.7 2232 47.0 227.2
101.4 225.2 85.9 2235 97.5 2252 60.0 226.8
105.7 226.9 87.6 2235 101.3 225.4 67.0 226.8
110.8 227.4 90.1 223.1 105.8 226.6 69.8 226.7
1153 227.7 923 2226 1103 2272 74.0 2258
94.4 2225 113.9 2274 79.0 2243
95.5 2229 85.2 222.8
96.9 2233 85.6 2225
97.3 223.6 86.7 222.0
98.7 225.0 87.7 221.9
101.5 2255 89.5 222.0 2005 2004 2003 | AS-BUILT | 2006
101.7 2255 91.0 222.1 Area 71.7 72.7 87.5 97.1 83.4
103.2 2263 92.7 221.9 Width 38.5 39.6 412 373 4.5
103.2 226.4 94.6 2220 Mean Depth 2.0 1.8 2.1 26 1.9
107.0 226.9 95.5 2223 Max Depth 42 3.8 48 48 3.9
109.0 227.1 96.2 2228 W/D 19.0 216 19.4 14.3 NA
110.7 227.1 97.4 223.5
1139 227.4 99.5 224.6
102.1 225.6
104.5 226.4
106.2 226.5
107.7 226.9
111.0 227.1
1139 2274
114.6 227.5
116.0 227.8
119.0 228.8
122.0 229.9
132.0 230.2
1450 PSP
L .
Cross Section
Smith and Austin AR3-1 Pool
231.0
230.0
229.0
Bankfull Elev. (approx.)
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|Project Name ~ Smith and Austin
Cross Section  AR3-2
Feature Riffle
Date 9/19/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station Elevation| Station Elevation| Station Elevation
123 227.6 123 2275 12.3 227.6 3.0 229.6
258 227.7 13.2 227.5 28.5 2272 4.0 226.8
36.7 2272 18.7 2274 41.8 2263 6.0 227.0
40.5 226.9 269 227.3 44.7 224.9 9.4 227.3
419 226.5 349 226.9 473 223.6 12.6 227.6
43.8 2259 39.5 226.6 50.6 2229 20.0 227.5
445 225.6 41.7 2262 53.4 2232 30.0 227.1
46.4 225.1 429 225.6 56.3 2238 36.0 227.0
47.1 2245 444 225.0 69.1 2239 38.6 226.7
48.0 223.7 46.0 224.4 71.4 226.7 4.0 2255
48.6 2233 46.8 223.7 92.1 227.1 46.5 223.6
50.1 223.4 48.0 223.1 104.9 227.4 489 222.7
532 223.8 493 2229 122.7 2274 50.4 2220
54.5 224.1 50.5 223.1 52.3 221.9
56.0 224.6 51.8 2232 55.0 221.7
59.9 225.0 53.6 2233 58.1 221.4
68.5 224.6 55.5 223.7 61.1 2219
72.7 2253 57.5 224.0 64.2 221.7
713 226.8 58.8 2242 65.1 221.9
85.0 227.3 60.6 224.1 66.0 222.5
108.8 227.6 64.6 224.1 68.0 2233
124.1 227.7 67.6 2239 69.4 223.7
69.1 2243 73.4 225.4 2005 2004 2003 |[AS-BUILT| 2006
72.5 2249 712 226.8 [Area 91.5 97.1 125.1 126.5 74.4
77.1 226.6 83.0 227.0 [Width 37.6 355 372 384 38.7
80.4 226.8 95.0 2272 (Mean Depth 24 2.7 34 33 1.9
96.2 227.1 108.0 227.4 Max Depth 3.8 38 53 53 3.6
113.8 227.3 117.0 2272 [W/D 15.4 13.0 11.1 11.7 20.1
122.4 2274
124.0 2275
128.0 228.1
132.0 228.9
136.0 229.6
145.0 230.1
161.0 230.6
.
Cross Section
Smith and Austin AR3-2 Riffle
231.0
230.0
Bankfull Elev.
229.0 - (approx.)
E’ 228.0
]
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2 227.0
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Project Name Smith and Austin
Cross Section AR3-3
Feature Pool
Date 9/19/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station Elevation| Station Elevation| Station Elevation
443 226.5 51.2 226.1 443 226.5 4.0 230.2
51.5 2263 60.0 2263 67.7 226.5 15.0 2294
71.1 226.7 75.3 226.5 71.5 226.6 25.0 228.8
99.1 226.8 923 226.5 93.8 226.6 35.7 2285
102.5 226.7 102.7 226.5 102.2 226.5 39.3 227.8
105.4 2263 109.3 2247 108.5 224.8 43.7 2264
107.2 225.8 111.6 2244 115.1 223.7 44.2 226.4
112.7 224.8 114.2 224.1 115.5 2232 51.6 2259
116.2 224.8 115.6 2233 118.6 2227 62.0 2262
118.2 2235 117.6 223.1 120.9 2227 72.9 226.5
119.1 222.6 119.3 222.8 124.8 223.1 88.0 226.5
120.9 222.7 120.4 2227 127.9 2233 102.3 226.5
124.1 223.0 122.5 222.7 131.7 2232 109.0 224.7
125.1 2233 124.8 2233 1353 2235 114.0 2232
127.0 2242 126.5 223.6 141.3 226.8 115.8 2225
131.9 224.1 127.4 2235 148.2 226.7 118.7 2209
136.5 2243 129.3 2234 148.8 226.7 121.0 219.6
138.0 224.6 132.0 2234 123.8 219.5
140.2 225.8 134.8 223.6 126.0 2194
142.4 2269 136.3 224.1 127.2 2194
144.5 227.0 137.4 2245 1300  219.8
150.4 227.0 1415 226.7 1323 220.6
143.9 226.7 133.6 2215 2005 2004 2003 | AS-BUILT | 2006
148.8 226.7 135.8 223.6 Area 90.5 93.0 151.2 153.8 85.6
149.1 226.7 141.7 226.9 'Width 38.8 39.1 394 385 39.6
148.9 226.8 Mean Depth 2.3 2.4 38 4.0 22
149.4 226.9 Max Depth 38 38 7.1 7.1 42
153.0 227.8 'W/D 16.6 16.4 10.3 9.6 NA
156.9 228.7
1640 2289
180.0 228.8
201.0 228.8
Cross Section
Smith and Austin AR3-3 Pool
232.0
230.0
Bankfull Elev.
(approx.)
= 228.0 -
s
£ N
=
= 226.0 -
é
=
E 224.0
=
>
=
= 2220
220.0 -
218.0 T T T T T T T T T
50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0 150.0
Distance (feet)
»»»»»» 2003 Survey —— 2004 Survey 2006 Survey —*— 2005 Survey




|Project Name Smith and Austin
Cross Section AR3-4
Feature Riffle
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station  Elevation Station Elevation| Station Elevation
18.5 2252 19.0 2253 18.5 2253 6.5 228.6
344 2255 22.1 2253 221 2253 10.0 2282
41.8 2255 33.1 2255 30.8 225.6 11.6 228.0
44.4 224.8 423 2253 41.2 2255 14.4 225.6
46.0 2242 46.3 2239 48.7 223.0 16.9 2252
47.6 224.0 48.6 223.0 51.8 2227 18.5 2252
48.7 2235 50.5 223.0 54.5 223.1 21.0 2252
51.1 2234 54.5 223.1 56.2 2229 29.0 2254
542 2234 57.1 223.0 61.3 222.2 38.0 225.4
56.7 2235 60.2 2224 64.8 2229 42.1 2254
57.7 2233 61.7 2223 66.5 2232 454 224.1
58.6 222.1 63.2 222.5 69.9 224.0 48.6 222.5
59.1 221.7 65.2 222.8 76.3 226.4 54.7 222.1
60.7 221.6 66.6 2234 80.2 2262 57.6 2219
61.9 221.6 68.7 223.7 90.4 226.4 58.4 221.5
62.7 221.7 70.1 224.2 99.0 226.4 589 221.5
63.5 2225 71.1 224.8 99.9 226.5 60.3 221.7
66.6 2235 71.2 224.8 61.0 221.9
69.5 2237 75.0 2259 61.7 2222 . .
70.9 2242 76.9 2262 62.5 2224 Photo of Cross-Section AR3-4 - Looking Downstream @ STA 41+00
733 2252 80.1 226.2 65.5 222.5
76.3 2259 88.6 226.5 67.3 222.8
79.4 226.2 91.9 226.1 70.4 224.1 2005 2004 2003 | AS-BUILT | 2006
95.5 226.0 99.9 226.4 75.0 226.0 [Area 61.0 63.7 77.4 78.8 64.2
100.9 226.2 71.0 226.2 Width 327 35.1 34.1 31.6 329
86.0 226.4 (Mean Depth 1.9 1.8 23 25 2
91.0 226.3 Max Depth 32 33 4.0 4.0 39
95.0 226.2 'W/D 17.6 19.3 15.0 12.7 16.8
99.0 226.4
99.9 226.5
100.6 226.5
103.6 2275
106.3 2282
112.0 228.2
128.0 2282
133.0 228.5
147.2 2283
150.0 228.6
Cross Section
229.0
228.0 -
Bankfull Elev.
(approx.)
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Project Name  Smith and Austin
Cross Section ~ AR3-5
Feature Riffle
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
*¥2006 Survey** 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station Elevation| Station Elevation | Station Elevation
37.1 226.2 212 226.5 16.6 226.8 2.0 2269
70.1 226.1 52.1 226.1 33.0 226.3 7.0 226.7
89.2 225.7 81.7 226.6 60.3 226.5 15.6 226.7
98.4 225.6 104.9 226.2 922 226.7 31.0 226.4
101.2 224.8 108.5 225.6 107.8 226.2 44.0 226.1
102.0 2245 111.6 224.0 113.5 2233 58.0 226.4
104.0 2242 115.0 2225 114.7 2229 75.0 226.6
111.5 2239 117.8 2223 114.8 2229 91.0 226.6
114.3 224.1 119.7 2225 115.0 2227 103.0 226.3
120.9 2243 124.3 2222 115.3 222.8 107.9 2259
123.2 2239 127.2 221.9 119.8 2223 109.3 225.6
124.4 223.7 128.8 221.8 127.0 2222 113.0 2235
125.2 2232 129.8 221.8 130.1 221.8 1153 2224
125.6 222.1 130.6 222.0 132.8 2222 116.5 221.7
126.5 222.0 133.1 222.1 134.9 2226 117.7 221.5
127.6 222.0 1352 222.8 135.0 222.8 119.7 221.5
128.6 222.0 136.4 2232 136.2 2232 121.3 221.1
129.7 222.4 139.0 223.8 143.4 2259 122.4 2212
130.5 223.4 144.3 2255 166.5 226.2 124.5 221.0 . .
131.9 223.6 1542 226.0 186.9 2262 1275 IR Photo of Cross-Section AR3-5 - Looking Downstream @ STA 46+40
134.4 224.4 181.0 226.0 201.5 225.8 130.3 221.4
140.6 2255 2295 2253 229.0 2256 132.7 2215
147.4 225.6 284.9 225.6 257.8 2256 134.7 2219 2005 2004 2003 | AS-BUILT | 2006
184.3 2259 338.9 225.4 282.8 2258 136.2 2220 Area 93.4 88.9 116.0 99.9 64.2
2284 226.4 299.7 2259 137.1 2223 Width 36.4 35.6 39.1 343 329
274.4 226.5 3109 2258 140.0 2237 Mean Depth 2.6 2.5 3.0 2.9 2
3215 226.6 334.7 2257 143.0 2250 Max Depth 39 39 4.7 42 39
347.4 226.6 358.6 224.8 1442 2252 W/D 14.2 14.2 13.2 11.8 16.8
358.6 226.7 147.0 2257
157.0 2259
177.0 226.0
200.0 2256
208.0 2254
219.0 2255
247.0 2254
274.0 2255
293.0 2258
300.0 2257
306.0 2257
320.0 2254
337.0 2254
356.0 225.6
359.6 2256
363.5 225.6
368.0 226.2
376.0 226.7
Cross Section
Smith and Austin AR3-5 Riffle
228.0
227.0 1
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Project Name Smith and Austin
Cross Section AR3-6 .
Feature Pool =
Date 9/18/05
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station Elevation | Station Elevation| Station Elevation
79.9 224.9 95.3 224.8 79.9 225.1 2.0 226.6
100.3 224.6 126.9 224.7 94.7 224.8 20.0 226.2
124.4 224.5 146.7 224.5 126.9 224.7 37.0 2259
147.6 2242 165.6 224.0 157.7 224.1 61.0 225.4
157.7 223.9 169.4 223.4 167.2 223.1 79.9 2252
163.6 223.6 170.7 223.0 171.0 2224 101.0 224.7
169.4 222.8 173.4 222.8 174.8 222.1 125.0 224.7
176.1 2223 175.1 2225 179.8 222.0 140.0 224.7
180.9 222.6 178.6 2222 182.2 221.8 153.0 224.1
181.9 2225 180.5 2225 187.0 221.6 165.0 223.7
182.8 220.9 181.8 222.4 189.3 221.1 171.0 2223
184.4 220.9 184.2 222.0 192.6 222.1 176.0 222.7
185.6 220.6 187.4 221.9 197.8 224.5 178.9 219.7
187.4 220.2 189.4 221.7 206.6 2253 181.4 219.2
188.9 220.6 191.2 221.6 227.4 226.2 182.9 218.1
189.4 220.5 1922 2213 185.0 217.8
190.9 220.7 1943 223.0 186.7 218.1
192.2 220.7 196.5 2233 188.1 218.7
194.5 223.0 199.1 2248 189.4 219.0 . .
197.8 2045 204.7 2052 1913 219.4 Photo of Cross-Section AR3-6 - Looking Downstream @ STA 48+20
208.8 225.0 220.7 225.8 192.8 220.7
221.5 2254 2274 226.2 194.1 221.2
226.6 225.6 196.3 2233 2005 2004 2003 | AS-BUILT| 2006
198.4 224.7 Area 63.7 70.0 108.9 135.7 79.4
201.0 225.0 Width 39.1 56.9 58.4 58.3 59.5
205.3 2253 Mean Depth 1.6 1.2 1.9 23 1.3
2133 225.6 Max Depth 32 3.4 6.7 6.9 4.1
223.0 2259 'W/D 24.0 46.2 31.3 25.0 NA
227.4 226.2
229.0 226.2
Cross Section
Smith and Austin AR3-6 Pool
228.0
227.0 Bankfull Elev.
(approx.)
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Project Name  Smith and Austin
Cross Section  SR1-2
Feature Riffle
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
**2006 Survey** 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station Elevation| Station Elevation| Station Elevation
33.99 233.37 22.47 234.92 22475 2349 1.0 2357
4335 232.98 28.49 234.59 28.455 234.55 12.0 2356
48.32 233.49 3491 233.28 33.665 233.37 21.0 2349
50.21 233.08 44.78 23291 43.765 232.97 22.5 234.920
53.01 231.33 48 231.46 45.555 23243 25.0 2348
53.50 230.80 50.29 230.19 46.615 2322 28.6 2344
55.48 230.53 51.01 230.24 48.935 230.27 309 2337
58.95 230.81 5233 230.27 49.295 230.03 33.1 2333
64.13 231.60 56.54 22991 50.925 230.17 39.7 2331
65.03 232.11 582 229.98 53.305 230.21 44.0 2331
68.80 233.30 59.7 229.96 55.035 230.21 46.6  231.8
75.57 234.10 61.57 229.93 57.525 230.18 49.3 2305
87.36 233.65 64.4 231.1 59.3 2303 502 2295
66.0 231.7 61.7 2303 51.5 2294
68.8 233.1 66.4 230.8 52.8 2294
70.9 233.8 66.8 231.9 56.1  229.5
79.5 2335 66.9 2319 57.7 2295
93.8 2335 68.8 2333 588 2295
106.5 2329 78.6 2334 59.1  229.7
115.01 23291 99.92 233.14 61.7 2299
115.33 232.60 64.0 2312
67.6  233.09
72.1 23338 2005 2004 2003 | AS-BUILT | 2006
92 233.09 Area 54.6 559 60.8 59.6 328
112 23252 'Width 26.1 25.1 23.6 235 19.5
1153 23258 Mean Depth 2.1 22 2.6 2.5 1.7
116.2  232.66 Max Depth 32 3.1 3.7 3.7 2.8
122 23357 'W/D 12.5 11.3 9.2 9.3 11.6
130 2348
136 23539
140 235.42
.
Cross Section
Smith and Austin SR1-2 Riffle
237.0
236.0 -
235.0 ...
Bankfull Elev.
(approx.)
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|Project Name Smith and Austin

Cross Section SR1-3

Feature Riffle
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
*%2006 Survey** 2005 Survey 2004 Survey 2003 Survey
Station Elevation Station  Elevation | Station  Elevation | Station Elevation
58.0 2325 272 2322 27.0 2322 2.8 236.6
70.5 233.0 489 2322 40.0 2323 7.0 2363
80.3 2324 554 232.5 51.1 232.7 13.0 235.1
83.5 231.7 67.6 2325 67.8 232.8 18.0 233.7
84.5 2315 729 232.8 75.0 232.6 24.0 232.5
89.0 230.7 74.7 232.7 81.2 231.3 274 2323
90.1 228.9 719 2322 842 230.5 33.0 2322
92.2 228.7 80.8 2313 85.1 229.8 50.0 232.4
94.6 229.7 84.6 230.3 90.7 229.7 69.0 232.6
97.8 231.0 87.5 229.9 93.0 229.5 76.7 2325
103.8 232.0 88.1 229.9 96.5 229.8 80.0 231.6
115.8 232.1 89.0 229.4 97.2 230.8 84.0 230.2
1235 2322 90.7 229.2 103.8 2319 84.4 229.9
92.1 229.5 126.0 2322 86.8 229.6
94.5 229.5 147.4 232.6 88.0 229.2
95.8 229.6 172.9 232.7 90.6 229.2
96.5 229.9 93.6 229.3
97.7 230.9 952 229.5
106.6 232.0 96.2 229.7
118.1 232.0 96.8 229.9
134.1 232.1 98.7 230.4
153.2 232.4 103.3 231.7
165.6 232.6 110.0 231.9 2005 2004 2003 | AS-BUILT 2006
116.0 231.9 Area 413 36.6 47.5 449 29.6
136.0 2322 'Width 25.8 259 25.6 31.3 22
169.0 232.6 Mean Depth 1.6 1.4 1.9 1.4 13
172.5 232.7 Max Depth 2.7 24 2.7 2.8 33
174.5 232.7 'W/D 16.1 18.3 13.8 21.8 16.4
179.0 233.6
185.0 2344
191.0 235.0
194.0 2354
204.8 235.4
.
Cross Section
. . .
Smith and Austin SR1-3 Riffle
237.0
236.0
235.0
=
5 234.0 - Bankfull Elev.
=
% (approx.)
< 233.0 -
-
53
< !
= 2320
S
=
g
2 231.0
=
230.0
229.0 .
228.0 T T T T T T T T T
40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0
Distance (feet)
------ 2003 Survey —— 2004 Survey —— *%*2006 Survey** ——2005 Survey




Project Name Smith and Austin
Cross Section SRI1-4
Feature Pool
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
*¥2006 Survey** 2005 Survey 2004 Survey 2003 Survey
Station Elevation Station  Elevation | Station Elevation| Station Elevation
71.1 232.7 30.1 232.5 30.1 232.5 11.2 236.8
75.5 232.5 373 232.6 48.0 232.6 13.7 236.6
76.6 2323 50.8 232.8 63.4 232.6 17.7 2354
78.9 232.5 63.8 232.6 81.6 2324 223 233.7
99.2 231.9 72.8 232.5 98.9 232.0 26.2 232.6
107.4 231.8 78.1 232.5 104.6 231.1 30.2 232.5
109.1 231.6 86.1 232.0 107.9 231.1 39.7 2323
110.9 231.3 98.2 2314 111.2 230.3 49.4 232.5
112.9 230.8 102.2 2314 116.0 229.8 59.4 232.7
113.6 230.1 105.0 231.2 119.0 229.8 70.5 232.6
116.7 229.4 107.8 231.3 121.0 228.8 81.0 2322
118.0 229.0 109.1 231.0 122.5 229.7 95.0 232.1
120.4 228.6 112.1 229.9 123.4 230.9 100.5 231.9
121.6 229.4 1143 229.9 123.5 231.1 105.3 231.2
122.3 230.3 114.7 229.6 124.5 231.1 108.1 230.2
123.8 231.2 116.6 229.4 125.6 231.7 1103 230.4
129.9 233.0 118.2 229.1 126.7 2325 110.8 229.9
132.7 2334 119.5 229.0 128.5 2334 113.2 229.5
119.7 228.8 129.6 2334 1152 229.0
121.7 228.7 129.9 2333 117.0 228.4
1224 229.7 132.8 233.6 118.8 228.4
1225 230.0 137.2 233.8 121.0 229.0
1233 230.5 1232 229.8 2005 2004 2003 | AS-BUILT | 2006
123.7 2309 125.0 230.8 Area 534 438 69.3 579 545
128.2 2329 128.4 232.7 Width 49.7 45.1 47.4 46.5 52.8
136.4 2339 130.3 233.4 Mean Depth 1.1 1.0 1.5 1.2 1
134.0 233.6 Max Depth 3.8 3.7 4.1 38 3.9
137.1 2339 'W/D 46.3 46.4 324 373 NA
155.0 234.6
Cross Section
Smith and Austin SR1-4 Pool
238.0
237.0
236.0 -
235.0 Bankfull Elev.
E’ (approx.)
<
-E 234.0
Bt
= 233.0
)
=232.0 -
=
=
=}
g 231.0
=
=
230.0
229.0
228.0
227.0 T T T T T T T T T
40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0 130.0 140.0

Distance (feet)
------ 2003 Survey —— 2004 Survey - **2006 Survey** —— 2005 Survey




|Project Name  Smith and Austin
Cross Section  SRI-5
Feature Pool
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
*%2006 Survey** 2005 Survey 2004 Survey 2003 Survey
Station Elevation Station Elevation | Station Elevation| Station Elevation
79 232.0 11.2 2322 8.2 231.8 0.6 232.1
13.3 231.9 13.6 232.0 17.5 231.9 52 2322
16.5 231.4 14.8 2319 20.0 230.8 7.6 2322
17.8 231.0 17.7 231.7 235 230.2 14.8 232.1
22,6 230.1 23.8 230.0 253 2294 16.8 231.6
244 229.7 255 229.5 26.1 228.6 19.0 230.7
258 2283 26.5 2282 284 228.6 22.0 229.2
284 227.0 27.5 228.1 319 228.6 23.0 228.8
32.6 227.8 28.7 2283 357 229.1 245 228.8
35.0 228.5 315 228.7 41.7 229.8 26.2 227.9
358 229.2 319 228.7 47.5 2312 279 2273
379 230.2 32.7 228.9 60.7 232.1 29.8 2272
41.1 230.7 348 2292 87.7 2315 33.7 226.8
433 230.5 36.2 229.9 117.1 231.9 34.7 2273
44.8 230.4 382 230.1 139.2 2314 36.4 226.6
49.8 231.2 413 230.5 384 227.4
56.9 231.7 449 230.6 413 227.7 R
68.5 231.5 49.8 2313 43.8 228.2 o
53.1 231.6 459 228.9
56.2 231.8 47.6 2293
74.5 231.8 51.7 230.1
93.1 231.8 55.8 231.0
120.5 231.9 59.0 231.4 2005 2004 2003 | AS-BUILT | 2006
139.2 2314 63.0 231.5 Area 55.8 78.9 1232 109.2 70.2
75.0 231.4 'Width 414 432 442 41.8 419
86.0 231.0 Mean Depth 1.3 1.8 28 2.6 1.7
96.6 231.0 Max Depth 3.6 3.1 5.1 4.8 4.7
101.5 2313 'W/D 30.7 23.6 15.9 16.0 NA
113.0 231.7
122.0 231.5
135.0 231.2
139.8 231.1
153.5 231.4
166.0 231.9
172.0 232.0
Cross Section
Smith and Austin SR1-5 Pool
233.0
232.0
_______ B —_— ]
=23104 N\ 27T TN T
=] Bankfull Elev.
]
.'E (approx.)
5 230.0
%
€
= 229.0
S
=
<
>
=
= 228.0 -
227.0 A
226.0 T T T T T T T T T
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
Distance (feet)
------ 2003 Survey —— 2004 Survey — **2006 Survey** —x— 2005 Survey




|Project Name ~ Smith and Austin
Cross Section  SR2-1
Feature Riffle
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station Elevation| Station Elevation | Station Elevation
100.0 2299 112.4 229.7 100.0 2299 0.0 2323
109.5 229.7 129.8 229.7 115.5 229.7 11.0 232.0
132.9 2295 146.4 2293 1255 229.7 20.0 2312
140.1 229.2 148.7 228.0 138.4 229.4 22.8 231.1
144.9 2293 149.4 2275 146.5 229.1 39.0 2314
147.8 228.8 150.0 227.1 148.9 227.7 50.0 2312
149.5 227.1 150.8 226.9 150.8 226.1 60.4 2312
150.5 226.7 151.2 226.7 152.1 225.8 69.0 231.2
151.1 2255 153.5 2255 153.6 2253 79.0 230.8
153.8 225.1 1543 2255 155.0 225.6 89.0 230.4
156.7 225.0 156.2 225.6 155.7 2259 97.0 230.1
158.6 225.4 158.4 226.1 156.6 225.8 99.8 229.9
159.2 225.7 158.5 2263 157.6 226.1 120.0 229.7
159.8 226.4 162.9 227.3 158.8 226.2 136.0 229.4
161.9 227.6 167.5 228.8 159.2 226.4 1452 229.1
168.8 228.7 168.9 228.8 160.8 226.7 147.4 229.0
179.5 228.7 172.6 229.0 164.1 228.0 148.4 228.0
186.1 228.9 188.0 229.0 166.5 2285 149.5 227.6
169.7 228.6 150.0 226.5
185.5 228.9 152.2 226.2
154.1 226.1
155.0 2259
155.4 225.8 2005 2004 2003 [AS-BUILT| 2006
156.6 225.8 Area 51.3 449 459 46.5 41.8
157.6 226.0 'Width 20.2 20.0 20.2 332 20.8
158.2 226.3 Mean Depth 25 22 23 14 2
160.3 226.3 Max Depth 3.6 39 33 3.1 3.7
162.3 226.5 'W/D 7.9 8.9 8.9 23.7 10.3
163.3 227.5
165.8 227.8
167.2 2285
170.0 228.6
175.1 2285
180.7 228.9
185.7 228.9
188.3 228.6
1925 228.1
193.9 228.1
1953 221.7
198.3 2279
204.8 2283
212.8 2279
2155 227.8
.
Cross Section
Smith and Austin SR2-1 Riffle
233.0
232.0 -
231.0 -
Bankfull Elev.
e (approx.)
s 230.0
s —
3
=
=229.0
<
<
= 228.0
=]
=
<
22270
=
226.0 -
225.0 -
224.0 T T T T T T T T T
100.0 110.0 120.0 130.0 140.0 150.0 160.0 170.0 180.0 190.0 200.0
Distance (feet)
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——2006 Survey —*— 2005 Survey




Project Name Smith and Austin
Cross Section SR2-2
Feature Pool
Date 9/18/05
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation Station Elevation Station Elevation Station  Elevation
-9.2 2312 4.0 229.9 4.0 229.7 0.0 230.1
-3.6 2309 13.2 229.6 4.5 229.7 3.7 229.6
1.4 230.0 16.7 2284 4.7 2293 4.0 229.7
13.7 229.5 16.9 228.1 13.7 229.7 10.0 229.8
17.1 2284 18.7 227.5 18.1 228.0 14.0 229.7
19.6 2274 20.0 227.0 18.5 2273 17.2 228.3
21.1 226.8 20.6 226.4 222 2259 20.2 227.0
22.1 225.0 21.1 2254 23.0 224.8 203 226.4
233 2243 22,6 224.4 239 2240 223 225.0
254 2243 232 224.2 26.5 224.3 22.7 224.8
27.1 2249 238 224.1 29.2 2247 24.0 2252
293 2252 245 224.0 31.0 226.2 24.9 2254
303 225.1 26.9 2242 313 226.6 275 225.5
30.6 226.4 279 224.5 35.7 2278 303 2259
31.2 2272 293 2249 438 228.7 36.9 227.6
31.9 2275 334 226.8 514 228.6 41.0 228.4
335 2279 34.6 227.2 43.4 228.6
38.8 228.6 379 228.1 48.8 228.5
48.1 2289 43.0 228.8 515 228.6 . .
53.9 286 50.1 2087 53.0 2285 Photo of Cross-Section SR2-2 - Looking Downstream @ STA 24+87
57.4 228.7 553 228.1
60.0 228.1
68.0 228.3 2005 2004 2003 AS-BUILT 2006
71.7 2282 (Area 64.5 60.8 59.2 48.5 44.6
77.1 227.6 (Width 26.1 25.7 26.2 26.9 223
82.8 2284 Mean Depth 25 24 23 1.8 2
89.6 228.5 Max Depth 4.6 4.6 3.8 3.8 4.3
90.9 228.1 'W/D 10.5 10.9 11.6 14.9 NA
92.2 226.4
99.4 226.2
101.8 226.1
103.1 228.1
104.4 2284
107.4 228.9
.
Cross Section
. .
Smith and Austin SR2-2 Pool
232.0
231.0 Bankfull Elev-(approx:)
230.0 -
=
<
E 229.0
=
= R LT e
, 22804 X T S
=
g
=227.0
=
=]
=
£226.0
=
=
225.0
224.0
223.0 T T T T T T T T T
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

Distance (feet)
"""" 2003 Survey -+~ -2004 Survey -~ 2006 Survey —— 2005 Survey




|Project Name  Smith and Austin
Cross Section ~ SR2-3
Feature Pool
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation Station Elevation Station  Elevation| Station Elevation
5.40 226.40 7.8 226.5 74 226.6 2.0 226.7
4138 226.39 8.6 226.6 8.1 226.7 7.0 226.6
71.54 226.17 19.5 226.5 222 226.5 7.6 226.5
80.84 225.63 327 226.6 424 226.7 21.0 226.5
85.87 22536 51.3 226.5 59.9 226.4 33.0 226.5
92.48 224.98 60.5 226.5 75.0 226.1 53.0 226.3
94.69 223.82 71.6 2264 78.8 225.8 69.0 226.3
97.44 223.10 74.5 226.3 87.2 2253 74.0 226.1
100.51 223.05 76.4 226.1 90.2 224.7 81.9 2255
101.99 223.09 81.9 2259 92.9 224.4 88.0 224.9
102.46 22337 84.3 225.7 952 223.6 92.7 2242
103.29 223.46 84.8 2255 100.5 223.1 94.7 2233
105.94 225.86 86.4 2252 101.8 223.1 97.5 223.1
111.09 228.16 88.0 224.8 104.1 223.7 100.1 2223
115.44 229.44 923 224.6 105.8 225.1 101.8 223.1
123.07 229.40 94.4 223.8 108.3 226.6 104.2 223.1
97.6 223.6 114.7 2294 105.0 2233
99.0 223.1 123.7 2294 106.3 225.1
iggi §§§§ ig;g ;;2; Photo of Cross-Section SR2-3 - Looking Downstream @ STA 31+25
104.1 224.6 110.9 227.6
104.7 224.9 114.5 229.3
105.2 225.1 119.9 229.7 2005 2004 2003 |AS-BUILT| 2006
105.5 225.1 122.1 229.5 Area 49.4 52.4 59.6 64.0 46.8
106.5 225.8 123.5 229.4 'Width 35.1 36.3 37.7 39.1 387
108.10 226.68 Mean Depth 1.4 14 1.6 1.6 12
114.22 229.58 Max Depth 3.6 34 4.2 4.1 32
115.56 229.64 'W/D 25.0 25.1 23.8 239 NA
123.66 229.45
Cross Section
Smith and Austin SR2-3 Pool
231.0
230.0
229.0

Bankfull Elev. (approx.)
228.0 -

227.0

226.0

225.0

Elevation (feet - arbitrary)

N

N

S

(=]
I

223.0

222.0

221.0 T T T T T
20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0 110.0 120.0
Distance (feet)
------ 2003 Survey ——2004 Survey 2006 Survey —*— 2005 Survey




|Project Name Smith and Austin
Cross Section SR2-4

Feature Riffle
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station Elevation Station Elevation | Station Elevation
49 226.9 173 226.1 49 226.9 2.0 226.8
22.1 226.2 26.2 226.1 18.6 226.2 4.9 226.9
355 226.2 26.5 226.1 30.8 226.0 8.0 226.7
383 2243 355 225.9 358 225.8 153 226.2
40.6 2239 357 2253 36.5 2255 223 226.1
4.7 2232 359 225.0 38.1 223.8 29.3 226.0
434 223.0 379 2245 40.8 2232 35.0 225.8
442 2229 38.8 223.6 43.7 222.7 37.1 225.1
45.5 222.7 39.5 2235 44.6 2229 392 2233
46.9 222.7 43.0 223.1 473 223.1 39.7 223.1
47.5 223.1 43.5 223.1 50.2 224.1 41.4 222.8
489 223.4 474 223.1 52.1 2252 43.0 222.7
50.1 2245 50.4 224.1 542 226.1 443 222.7
53.8 226.1 50.5 2242 60.4 225.8 46.1 222.7
61.4 225.8 51.6 2245 67.0 226.2 474 222.7
71.5 225.9 53.1 225.9 69.8 226.4 47.8 223.1
82.6 226.0 53.1 226.2 71.0 226.0 48.7 2233
90.8 225.9 58.4 2258 81.5 2259 51.9 224.7
58.7 225.8 91.1 225.8 53.9 225.9
62.0 225.7 57.0 225.9
64.8 2259 60.8 225.6
69.5 226.4 68.3 226.0
72.5 225.8 71.3 225.7 2005 2004 2003 | AS-BUILT | 2006
78.4 225.5 [Area 39.5 38.4 42.7 389 37.3
86.0 226.0 [Width 17.6 18.4 18.9 18.7 18
90.2 225.7 (Mean Depth 22 2.1 23 2.1 2.1
91.1 225.8 Max Depth 2.8 32 33 3.1 34
100.1 225.8 [W/D 7.8 8.8 8.4 9.0 8.7
108.0 226.0
113.6 2263
117.0 226.5
118.6 228.2
121.3 228.5
124.6 228.1
Cross Section
Smith and Austin SR2-4 Riffle
227.5
227.0 - Bankfull Elev.
T (approx.)
226.5 -
2226.0 -
19
£
£2255
=
S
1 225.0 1
-
3
2245
=
2
= 224.0
>
)
_—
M 223.5
223.0
2225 -
222.0 T T T T T T T T T
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
Distance (feet)
------ 2003 Survey —— 2004 Survey — 2006 Survey —*— 2005 Survey




|Project Name ~ Smith and Austin
Cross Section  SR2-5
Feature Riffle
Date 9/18/06
Crew Lewis, Jeffers
2006 2005 2004 2003
2006 Survey 2005 Survey 2004 Survey 2003 Survey
Station Elevation | Station Elevation| Station Elevation| Station Elevation
9.0 224.4 0.7 2245 0.8 2245
24.4 2245 7.0 224.7 4.6 224.5
36.2 2242 8.1 2245 143 224.6
41.4 2243 9.1 224.5 248 224.4
433 221.4 10.2 224.6 32.0 2242
45.1 221.0 103 224.6 36.1 224.0
48.4 221.5 10.7 224.6 383 2233
50.5 221.6 11.0 224.6 39.8 221.5
52.0 221.6 125 2245 412 220.9
53.1 223.1 12.5 224.6 423 221.0
53.8 223.1 26.0 2244 43.7 220.8
55.5 223.8 30.0 224.4 46.1 220.8
61.3 2239 31.6 224.1 47.4 220.8
70.7 2243 34.0 224.1 48.0 221.0
78.8 224.4 37.7 2233 49.8 221.1
39.2 2223 51.0 221.4
41.1 2222 515 222.1
423 2214 52.7 222.8
44.0 221.4 53.3 2232 4 _
452 2014 550 2238 Photo of Cross-Section SR2-5 - Looking Downstream @ STA 39+20
46.4 2212 59.9 223.7
48.0 220.9 67.5 224.1
49.1 221.1 75.2 224.6 2005 2004 2003 | AS-BUILT | 2006
514 2220 90.9 2255 [Area 314 358 372 258
51.7 222.6 102.5 226.1 [Width 16.4 16.9 18.4 139
52.7 2232 111.6 2273 (Mean Depth 1.9 2.1 20 1.9
55.5 2242 121.0 228.1 Max Depth 2.8 3.0 3.0 2.8
57.8 2242 125.9 2283 [W/D 8.6 8.0 9.1 7.4
66.9 224.5 131.0 228.2
Cross Section
Smith and Austin SR2-5 Riffle
229.0
228.0 -
227.0
Bankfull Elev.
= (approx.)
£226.0
£
=
[
® 225.0
b}
= 224.0 1 . +
s N\
=
g
2 223.0
=

222.0

221.0 -

220.0 T \ \ \ \ \ \ \ \
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
Distance (feet)
------ 2003 Survey —+ 2006 Survey 2005 Survey




APPENDIX C
CVS LEVELS 1 & 2 DATA FORMS

Smith and Austin Creeks Axiom Environmental, Inc. Monitoring Year 4 of 5 (2006)
EEP Project Number 343 January 2007
Wake County, North Carolina Appendix C
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Planted Woody Stem Data: CVS Levels 1 & 2

Leader: Cwpl Project: i%‘ﬁa_ Sbmbiﬁfa.lglg: / Date: £ Bad [ 700 Page | of _L_
. Coordinates ddh Height DBH ’
Species Name Source X___(m) ¥} | tmm) -(_cri)_ fem) YVigor Damage \

L o b dipwn. 4o ;i{-.erk Ly 0. LD 20 4D 0.4 . fi:él"z yleve (A{"'E“‘"’”J‘}
Bosiec b | insdbiios L 2.0 3.0 ¥ {20 — i

U s S Jn . 1.5 1 %O i T | plustie sheava
L r«,J,.,,i;M Lolipera fumlen Fo % .7 13 qe e T —

Pwye  desda T e Py -y 7 pes 05 L PAEEg Y

UE‘WUA culora Ul L & i S { 2.0 i e £ Mej'\-ﬁ’

Cacun oo gk | ©.7 6.1 > 20 ool 7| Aw

AMyrica tcef].‘FU(ov wim ] T, 0 £ .1 /] | 20 e H syjessaon

o Buids witn ] 3.4 |4 | 12 | =0 - | 0 Dnualictond sk
!?}5_!.4‘!-33!5\ VAL B A A L o 8 i { e s "E i s

Prmuvy fneds Wb 9.4 2.0 2 b 120 —_ > -

7

Source: Cultivated, Transplant, Live stake,
Ball and Burlap, Pot, Bare Root

Vigor: 4=excellent, 3=good, 2=weak, 1=unlikely to survive year,

"

0=Dead, Missing.

Damage: Removal, Cut, Mowing, Beaver, Deer, Rodents, Insects, Game, Livestock, Other/Unknown Animal, Human Trampied,
Site Too Wet, Site Too Dry, Flood, Drought, Storm, Hurricane, Diseased, Vine Strangulation, Unknown, specify other.
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Planted Woody Stem Data: CVS Levels 1 & 2
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Planted Woody Stem Data: CVS Levels 1 & 2
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Planted Woody Stem Data: CVS Layelb1 & 2
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Planted Woody Stem Data CV S Levels 1 & 2

——

fa ;_mrim "‘ e: Jept /b | 2006 Page_’_of_z___
c gw ddh Height | DBH . '
SpeclesName  Sourcel y o) | y(m) | (mm) fnﬁaﬁl (om) [Yior| Damage
Pl‘f‘” Fot Ja unkn.| 0.0 1.1 29 51 0.® 8 e
Pinvs _foied a waln | 3.9 L8 |50 | 212 | 306 | Y =
Fvar mes pevpcyboneafuabn | 4 0 .2 | T2 == 3 | Twsedls
Tyoxivivs pansylvowica Jwakn | ]| 5 L = 5| s 3 Tngects
Pavs  dpeda un it 1.4 .9 13 91 i Y , ‘"‘"_r_
Pladoins occiduntulislenind 2.4 9.9 20 19y |.0 vl Incects
At neavinglo ynknh.| 2.5 g.! 4 L5 . 4 -
ﬁ"“}‘ln\*‘ajﬁhﬁw onichunkn] 3. | z e 0 B R 4 nsecis
0 aefuakn ) 3. gl .l 92 ) =~ 1 | Jngects
Frowives _pmn;q\wnl unkn| 3.5 3.6 | o |54 0.5 Y | ITngcts
( o rous fﬂmx,mum wnkh.| 3.1 8.5 I bl — 3 OVtHDppMj
Lo pooosihoncelnknt 23 | 70 Tjo | 99 | — g} =
Frovings peap sylyanjealunkn.| 3.2 171 b 173 0.5 4 JnSects
Frarnus '{uhn.ﬁhawrc« vpbh| 3.5 .2 | 7 2% = 3 JInsects
ot ¥) o unlen . "},‘b 7.4 |0 Q9 i Y m
Trodip s phhﬁ:ﬂbﬂﬁﬂ"&‘ vi) kﬂj 4,0 14 9 9s ge Y Jncecds
Frosinyg _?bhm\r!\vamm wke. | Y2 19 1 105 = 4 Tns!s
Troxinus pansylvanica funkn.| 2.9 19 | |2 1S 4 = 4 i
Froyiy < ‘p-onm*g" voncafvakn. | 4,9 3.0 4 o | — 2 | Flood
Fraxings ’{F hinsiyvoni ca Junkn. | 37 P . 412 110 e 4 | Tnxcds
Toxins pensyhanicduin. | 3.9 | 4.0 | 6 Lo e Z_ | Regpyout
Dasines beansyhonedvoen] 3% [ 92 [0 |69 | — L l=
Froyings g DDSD{NQM\ oJunkn. | 3.9 " \3 1 - s Ingects
Ny psviNu Yo vabe.| 39 | 4. 9 Ué& . 31 Jpgects
Frayinus Whﬁ\l\vaﬂlcﬂ win. | 9.4 9.\ \0 1 I‘Y = a | Tusects
Tyownu puansyhened wieh | 51 83 { V3 | 00| § — 3 [Jvsects [Brows«
Quey s J‘iwﬁa witn.] 5.5 18 22 1q0f Q}"L + o
Froxinss e cdvanicalonin | 95 | w30 4 5}, i = 1 _ -
Hyamnus J'Lt niyvewicelngh. | 7,0 ) ._‘; S | 43 e 3 ,_'.'Mkdb'/B o SC
Aeex mq;hdo unth. | 09 kb | G éB = T4 =
fraxinus ummulvc‘n e Wk ] 7.4 &1 |1z 29 i 4 Ty15€cis
Trodingg 'gmr\q\w ploe bl 1. 2 CT’] 10 b% > Y '
Tray inug 'D&hh?\,;\wm[m unkis R 2 GLZ | 1 1o A "—f Tncects
Pipus Jgeda Mok | 40 5.2 |2 | 201 ] 1.9 4 -
Source: Cultivated, Transplant, Live stake, Vigor: 4=exoellmt,1=-pod, ka,kunhkelym sumveymr T
__Ball and Burlap, Pot, _Boot » coh{;p\,cz

smTﬂBmsﬂT@ Ory, Floo: Drowaht Sitak :

Fann PWSIZ, ver6.3
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Planted Woody Stem Data: CVS Levels 1 & 2

Leader: FM?{ul'n R'\" ___m 2 Plot: 5401\1'&1)%: S!.P'F [ b 2000 Pﬂgciof 2
. Coordinates ddh | Height DBH . :
SpeciesName  |Souree) () | y(m) | (mm) Tem | emy | Voo —_
s {aeda win ) 94 | 12 ] 143 o | Y4 -
Froxinys poioreylvangdunen 4.4 1.9 o qi — Y Tngect §
TYaxinus Qbhmgkmhta.mvh. 9.4 9.4 b 55 e Y —
P adanys hﬁum_!ﬁ_m 9,4 Lol 5 WY — Y -
Pines tagda wbn. | 8.5 | o | 35 | 139 0.4 §_1 =
Quer ol PM\N&— wn. | 83 o4 9 103 - ! B
i Yne o wibtn | 8. 0.0 | |4 103 | — 4 1 =
LDadala nigia uakn 4 70 2, |l 120 — 4 “om
Source: Cultivated, Tmnsplmt,yvestake ngor d=gxcellent, 3=good, 2=weak, 1=unlikely to survive year, J

‘Ball and Burlap, Pot, Bare Root

$-Dead, Missing |

Damage: Removal, Cut, Mewing, Beaver, mmmmmmmmw Human Trampled,

Site Too Wet, Site Too

©2006 Carolina Vegetation Survey.

ed, Vipe Strangulation, Unknown, specify other.
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Phnted Woo«jy Stem Data: CVS Levels 1 & 2
rolect: i i Date: 5‘¢g+ /| & | 2006

..,;,gjfj,’.

Height | DBH ,

(cm) m Yigor Damagi.—
oM | S o - 3 | TnseddS
c.o| 9 v3 - 1N —

1.1 13 o] — 2 Twisecls
1 | e 1 - 2 | Tnseds
2.5 2 o9 - Y -
2.1 » .1 Jog — 4 Flood -
42 | b 59 | = g § = _
2.9 | 1 1 23 | - 31—
.5 Ba.l = b 2SpvoLt
: l Lo f,la ps § — - L& =
Fraxinus W.S?\VLV:MA unkn . 50 1 Yo 105 = 4 =
s o tinkn. ] 3. ¢S 4 |l 24 s 3 | Inseds _
Froyins puavisy vavite e oni i 3.9 1.9 lo loe = Y ===
Fraxvus pmnwlvawmunm. 5.0 17 1 2y lbe | 05114 =
Jyariaus ggvmsqlmmm wkhi 3.2 “R.0 [ V2 - "[ TwsectS
Mﬁmm .| 35 9.3 12 127 e 4 - "
Yoy ncylvimize funkn k3.0 8.3 g .| 129 | — Y Twnsects
E[&!(M m" N han g foakh . 49 99 "B, U9 o i food
_Eum_pmnwlxmmmw L4 9% | 20 | 140 | oy | Y =
ngylvaniica lwn.] 03 lo.0 [ o3 o, 4 y —

Troxnus penasivoviica funkin, | O 83 (9 {z] — 4 -
qu\mm wiir, |, 2.0 1.0 | 1 W | - 3 | BowstJToss
' o o unip . 2&- B {0 2o = z Y Tnsects

nsylyanica vk, i |52 le_{ 121, dem Y | Tngcts
Podanus occideptalic .| 53 21 13 | 267 | 20 | Y | Tnseds
Acey mgmao’ * | w7 QM [ 0 ] 1z | — 3 | Jnseds
DNy vomica vl | ©8 B. | lo 147 0.4 Y s
Cey \neavrlo vokh 1 (ol B | Io 2] = 3 | Jingects
PﬁOGW(bc V\\m\mana unkn.l 5. Q6 | 10 120 - I =T
Frcmmus pmhw\vmum wn. | 5.5 9.2 .1 31 719 | o.04 | M - E@:
| %6 193 | 17 ¥d | o4t 4 o
aXinus wind 9.6 91 |0 Y — - 4 Bvowse , Rr.sp\;nu'b
fmxinwwncq\qan‘ w. | 449 1.9 1\ a3 — 3 |Bowse Respyoct
btk vk, 9.0 2.8 | (0 Y7 s | | Untaqown
Source: I Live stake, Vigor'ﬁuxoallmt,mﬁuk.]amlikﬂytomiveym,
Ball and ot,l!mm. & s = ; ng. con-rmuf-}_'D
©2006 Carolina Vegetation Survey. ) érm PWS12, ver 6.3




Plnnted Woody Stem Data: CVS Levels 1 & 2

2 Plot: tlintd) Date: gT!j; [ & {2000 Pageéof %
ddh He DBH .
Xm | Y | (mm) “emy | (omy |Vioor| Damage
Finxine ica|wntn.| & 8.3 4 2l | — i =
Froxmue ponosyhanica funbh. 91 18 I7 |60 0.7 4 =
FAOX VLS ?;nﬂsqlggnfggﬁmm 8.2 1.3 |t 159 oM 4 -
w calmkn.l 14 a4 {2 1% — 3 TnSectS
_Bavinus pennsy avi jun. | 9 .S D Il A% - Y -
M\mﬂua wakh.] e 13 | 1 2 | o5 | Y —
Proxmus _paansyiveitedun k. 1.9 1.l @ 191 0.l - Y =
_Fimvinys pumsylonialwnkn| 94 L wh | 15 | 10 | o 14 |-
Quekaus pagoda, loin. | 9. 5.8 14 |22 4 | Teecds
P fotda win. | 9.9 4s 1 15 qy | — Yy | — ‘
_Fogiows ponnsylvaniofvhin-] 9/] 4 14 5 = 3| Resprout
Fosineg Mngjgwtgg vikn. | 97 14 o 4o - 3 | Tnserds
wﬂc-}!vanitu wabn. ] 68 03 | 12 9 | — 3 | Tygecks
e vannica lwkn] 5.7 ] 11 121 - 4 ==
M_gmgmmtn. 1.0 L2z | M s - 3 | Tngecks | Bayse
Teewiws poansylvancalivikn | @3 - i T 2| TS
Tyadins pegnsyWanica ]l wakinl 5. D LW ® g o S oo 3 Respuput
Taxivius :?mm\g\wm’um\m- 5.7 2.0 |4 N = 4 R«slgvm%,
Frorines prowsyivanies] vk 5.\ 4.4 9 a2 - Y e
akipes g o loakn | 6 1.9 1 119 - 2 __|Inseds [Tophpowy
Haunus ?Lvmsgl\mm'amkh. ®.0 4. {te 129 il | -
Source: Cultivated, Transplant, Live stake, Vigor: d=excellent, 3=good, 2=weak, 1=unlikely to survive year, "8
" pollnd Burlap, Pot, Bare oot §-Dead, Missing |

©2006 Carolina Vegetation Survey.

Damage: Removal, Cut, Mowing, Beaver, mmmmmmmmw Hmnuind,
Site Too Wet, Site Too Dry, Fised e St
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' Planted Woody Stem Data: CVS Levels 1 & 2

Leader: 8 mm:%ﬂ%m:i%m= m:ﬁf’#_g_g_/azwe gg’*?nf /
. Coordinates ddh | Height | DBH

Species Name Source X (m) Yo | om) (cm) (cm) Vigor Damage
Fresing s Ponssyivanical 0.3 21 | S |80 o 3 JF =
Platenus O‘mdt—rﬂvhq 0.3 130 | /g 1130 ~ 3 —
Betulg nmm <3 24 [ go |810 0.5 4 —_
g ' S 3.5 08 112 |ho - 3 —
Cinvs Tarde N Qe |34 1160 J1lo [4 | —
Frewnu) Peansyvonnida. 4.6 ga |1g |40 e 4 e

' Oegi s 134 9 [ § [fov | - 3 =

| 5.7 ‘A A g4 e 2 i
.5 |59 12 [100 — H =
. | 6.4 1.d H 0 e 4 i
Frmums Tfe,hhS\l\w.w fcal 13 ‘3(0 & C?O a3 Lf =il
| I VA T T N A
£ i 6.1 47 9 110 — 4 -

vy nich aux ks 43 |3 [90 i o ﬂeqmvf-

Pawin s fereN\vanif 14 285 |15 |lw ~ H | Reogat~
: Bs 130 113 /o 03 14 —

Froviauc pennsﬂm\l jea 9 A.-4 /1 GO v ,#:3 Reocprodt

[ :

Source: Cultivated, Transplant, Live stake,
Ball and Burlap, Pot, Bare Root

Vigof' 4=excellent, 3=good, 2=weak, 1=unlikely to survive year,
0=Dead, Missing.

©2006 Carolina Vegetation Survey.

Damage: Removal, Cat, Mowing, Beaver, mmm mmmck,omermmmw mzmanmmm,
Site Too Wet, Site Too Dry. Flgod 0 : g Stra -
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Planted Woody Stem Data: CVS Levels 1 & 2
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Planted Woody Stem Data: CVS Levels 1 & 2
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7 1.2
Planted Woody Stem Data: CVS Levels 1 & 2 P, il
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Redvlon u\,lﬁm onlban] /. ] -2 | | 1K) =il
Source: Cultivated, Transplant, Live stake, Vigor: 4=excellent, 3=good, 2=weak, 1=unlikely to survive year, 3
Ball and Burlap, Pot, Bare Root g=Dead, Missing. |
Damage: Removal, Cut, Mowing, Beaver, mmw Insccs, gmmmmmmmwnmn Human Trampled,
Site Too Wet, Site Too Dry, Figed, Drey S$or) : igcased known, specify other.
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Planted Woody Stem Data: CVS Levels 1 & 2

Leader: Swa %:%M: 1 Plot: /7  Date: | OF | 2d0¢& Page ! of |
Species Name Source Supiotes ddh | Height - Yigor | Dafﬁage
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Source: Cultivated, Transplant, Live stake, Vigor: 4=excellent, 3=good, 2=weak, 1=unlikely to survive year, J,
Ball and Burlap, Pot, Bare Root O=Dead, Missing.

Damage: Removal, Cut, Mowing, Beayer, Deer, Rodents, Insccts, Game, Livestock, Other/Unknown Aplmal, Human Trampled,
Dry, Figod, Drogght, Storm, Huryicane, Diseased, Vipe Strangulation, Unlegown, specify other.

Site Too Wet, Site Too
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Planted Woody Stem Data: CVS Levels 1 & 2

Leader: S W E Mm | Plet: \3 Date: 5% | [ 2006 Page {of |
Species Name {Sowresl (" MY omy | emy | om) |Yisor| Damege
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Source: Cultivated, Transplant, Live stake, Vigor 4=excellent, 3=good, 2=weak, 1=unlikely to surviv? yFa.r, :

Ball and Burlap, Pot, Bare Root

0=Dead, Missing. |

©2006 Carolina Vegetation Survey.

Damage: Removal, Cut, Mowing, Beaver, Deer. Rodents, Insects, Game, Livestock, Other/Unknown Apjmal, Human Trampled,
Site Too Wet Site Too Dy, Flood, Dregght, Sterm, Hurricanc, Discased, Ving Strangulation,

own, specify other.
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Planted Woody Stem Data: CVS Levels 1 & 2

Leader: 5 W0 Project: %I_m: | Plot: 11 Date: Stf /0¥ 2096 Page | of
. Coordinates ddh | Height DBH )

Species Name Source X—"""“"""""_(m) Y (m) | (mm) {cm) (om) Yigor Damage
Qrmicdagusins’ 0.7 0.7 | 1o T - 3 | Lloodud 5
8. ichappi 0.6 | %2 | 7 | 5o | — | 2 |kl (st
Q. p-?opqq 2.5 a5 | g ) oo — -
Fragimus_pommayordea | 46 L5 | 3% 220 2,0 2 | dEed i

Mypica Wihre b0 26 | 22 | /60 | 0.5 4 1 =
W‘ / 5‘. 3 3, 2 "1 70 s ;L W (w\“@
Q richanngis 6.4 0.3 /5 ALY 0.% 3 il
o Janda 23 |2l |x [ Mo [k [# ] — fiag
Jhwsd ap 12:3 /. g 70 - ) e .
Wq, <p BT | ¥ b 50 e a W 17
M»MM ‘]Uhj?l Yo 14| I | Vd 70 — A M (me>
[frnns app Jo. 3 09 A /00 . ! Hﬁm +Amt
Frina Azodd Is.3 .4 s e -~ |3
P tauda 1S. | 5 3s |So 2.5 4 el
Togado p. 16.9 17 7 50 =i 2 m+MW(M
)U-cu,n?wég 198 | 0.4 A% [ 70 .0 3 —
Source: Cultivated, Transplant, Live stake, Vigor: 4=excellent, 3=good, 2=weak, 1=unlikely to survive year, d

Ball and Burlap, Pot, Bare Root

8=Dead, Missing. |

Damage Removal, Cut, Mowing, Beaver, Deer, Rodents, Insects, Game, Livestock, Other/Unknown Animal, Human Trampled,
Site Too YWet, Site Too Dry, Flged Dronght, Storm, Hurricane, Digeased, Ving Strangulation, Unkgown, specify other.

©2006 Carolina Vegetation Survey.

Form PWS12, ver 6.3




9 34 ‘CTSMN wiod ot 3# 6 &_ B m L w'.“_ 9 M.I“_ § MOHT. " _ £ o z ﬂ_ 1 @ '€ PAYT Bujdwieg Joj & JNPOiN Aoaing uommiaBa A BUIIORD) 500ZQ
= = ||ﬂ —
— |I|.I|I.
1
- i o _.gﬁﬂﬂﬂﬁ
- = @i_.mwm.. pp——— JEG_C Y)Y
) |ce ¢l -czl-0z|-s1|-01 | s | -sz |wogz-1| woyo [wesjuwoser | wo0or | woog [ees|PoR)2
o¥< s | o gor | -wogg | -wogp || 1B JwsN HHRAT
HEJ —simd] HU(J — SONI'IVS SHESSV'ID LHOITH — SONI'TAIAS
! UDLE| _885 T fiﬁﬁgﬁﬁxﬁﬂgﬁsig
"1 30 7] eBed T :(aug01=) BV nooz /G e WRY WISY/PUS ey — gons Py e

€ ¥ TSPA] m>U *B)B(J WIS APOOM [8ImBN



T'939A T ILTd W0y “AaAmg uonmadap sutjor)) 90070

“FPIND PRYA SAD S JO UONIOS SUOMIULAQ S} Ul A8 FANRA JO/PUE SUONNYRT,  POuEpa[] DU PO W FPPRL PaImbon
— ey v e 3% TRy ¢ 8 KoY
g NOLLVOIILINAG] INV1J 404 aFS[) auv 1S DINONOXY ],
A S ARSI DT T g L J—
: ki (pus) onemaysis O .
éns\jx_m {\x\hﬂ% : WOy TNy 3»\%2&.7 T uu“”wﬂ% jusuoduos JoosuRI], O % %
E : Jné& W2 AP Moo WOpURI PogREns O :poZrowigng J0]d Jo JuLaIRg
e R - JINTI g e na.qumu WILVAA
(219 ‘seoueqIMISIp ‘u0is0Id ‘sa10ads sarseAw) (sjON YO | PR %
R ' pautesp Apiood Ao O
a0w 0 juamadeld Joid pauresp Auood O
ong o opoudew, :adAy ssedwop poutesp Apood yymauiog 0
. P —— PuTEIp [[oM ASJRISPOA O
- paureIp [j3
:(ap) adojs | pauresp Ajaa1ssaoxa eymomog (1
(101d a1y Joy uasOYD sEM UOTEIO] AYM) :ofeUOHEY 10id [ o = pouresp AJaAIssaoxg [
o wrl {UOHRAIY
LI3UIRI( 10§
SOLLSIMALOVEVH)) ALIS Py T e
mu>lc._+w3.6 U rIS soweN of1d S4D ‘apme) ,a.ﬁ_m? 19peal-0D) 15910 s
HPAGNS 5,
(yusyuoo adeospue| “opd 01 suoyoanp) :uOLEOT 10|14 :(smipes w) ASEINIFY HEUIPI00)
...... yEsolL ez
- . e
@™ Colbh V-
S NRE o i
sIojouw ! "Bap reunasp
(N-ILA 10) E g1 C_QVT T é
(adeys pur nokef joid moqe rensnum Surgpiue) Jnoke|
: Pasn SLLN B | LZAYN O +¥85OM/EBAYN,
nusgmoaﬁusgmﬂmﬁﬁugﬂﬂgﬁga 3907 WL : ...quuu é
: =A =X fod Aaeg
{(s)ioynuapy {cw 001 91 2, uy) Q . e
004440 ’ (1=3meyep ‘sar%) FIS TOTd “(w) TOPI0] PARRY SdD .
MV ouasame 3 areq pug
wod @ |l ¢ ) Tk PENOP™ T 500z 7 st 7 Nvr 39
e g —O| (2 0)) . toexe WYX (€ @ PoL ! @ !4a% PrEauns
‘uanye ojoyd AOTOw X 301 (sw=s remen pue paypred) ¢ |2
yuod _ - e Jo Suprey (1 :sourep 2081q (Auo swars poyreyd) | 12471 O
s ® @) | — T o -
wiod (0°0) (@:0) ¥ — . a3uespend) [
e EE@ A £ i (revoBerp w919°07) :__Susuqem: ) S_ g £ - 2 S ——
(&%) _ . i : . vl :Apmop) WS aQ
Aoy T0J@| UWOZ X WS prepuels-oN W[ X WO PIEPURIS ALY c_+ w QuieN yafoid
‘933 ‘S20U3] ‘SYURY ‘SWeANS SB [Ins ‘DpBwpUe] Aue meiq ‘seweydus) 9y o 960 yoyew 3,usaop jod \.ﬂﬂwﬁﬁ%g ‘Jesusn) ﬂ Tﬂkaﬂnﬂﬂl&ﬁm
31 adeys ypy “sisod pue sojoqd ‘goneao] S0 meIp 0f Koy oy Suisn ‘mofaq sapyduas) am Jo FNO W g
AVIOVIA LO'Td NOLLYDO'] NOLLYIWHOIN] TVHINTS)

130 | o8ed

(% 1 SPAYT SAD Bje( 10Ild




Planted Woody Stem Data: CVS Levels 1 & 2

Leader: S/RB Project: > "Arshiteam: [  Plot: 15 Date: j188 12006 Page_\_of_‘_
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Umue rdbrac Vil 0-4 0.3 2? 11D e 3 recprovt
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/Mmc«- Ceriter~ whn| 4.1 2.6 | & /DO —— t-( —
Bt 2 hiqa ebon| =2, 2. | .21 /D 130 | ~— . |
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Buble .,L.mk wba| 3.1 | L5 | (5| jbo | 0.3 | A | —
pefula mam tan] 13 | el 1S | j6o| o4 | 4 |—
Queceos wichasxis bl 1% | 4| & | O | — S |mesh coffar
Alnsy gecblada, wplon| 2.0 [O [ (1o seccrn Bl O W) s
Bog hlon A unbenl 2.2 .| (5 | J6o 9.5 b ] -
Lrnyx Twos gﬂ/\hslquqm vatia} M. | .7 | 9 XD o= % | resprodt
Bl e wigre wmbn ] 5.6 b- 2| 12 | %0 3 o | —
Q:. bole L.ara. wh.| G5 5.9 \g | O e e
mqur’- wihn | (. | 27| (4| 190 0.4 | B | —
U‘mup wkin| @1 471 € 20 = o |
o hus r_e&mgiujvanim. whnl £.9 [.D 3, {50 0.4 "R fu5_' ?baJ, collar

Source: Cultivated, Transplant, Live stake,
Ball and Buriap, Pot, Bare Root

Vigor: 4=excellent, 3=good, 2=weak, 1=unlikely to sumve year,

0=Dead, Missing. |

Site Too Wet, Site Too

©2006 Carolina Vegetation Survey.
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Dry, Flood, Drought, Storm, Hupyicane, Discased,

Ying Strangulation, Uglgtown, speci
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Planted Woody Stem Data: CVS Levels 1 & 2

MJ;SHJ”B Project: : | Plot: _Ip Date: Se¢ / 0P/ 4006  Page | of |
Species Name [Sours X%f)rﬂ‘&%m) (ﬂ) Bﬁ? ' I(]::?nf)I Vigor |  Damage
Crna Aardo vhkn| 1.4 (4 |5 | %o e 41 .
Etfinsss pocisyhabice | 4.7 | % | as | /o [ T,
(s 2p . lonkn| 2| 2.0 /3 /o — 3 Yl rsns

— 0 bt wokn | 49 | 34 | jo | 70 - 13 | —

Bon rvgsndo vk | d-9 42 A3 5o 4 2 Unb s
(0 ,N%;L uakinl 2.3 2.3 7 30 — A | Wt
Phdapd recnduntalikuitn 3 b, | 17 la0 = % "

— Qrichawd wikh] 2.4 ek | g3 | 1o > [ Golhe] A
W'My\\:mf%n 5.0 5.1 23 [30 == 2 %’}M
e puidine wikn| 4.9 74 | 7 | #o - |2 whn
Frsqunus P@wv\vahuzg\fh 0.2 g.s lb 70 — 4 —

" Pimde . gl 35 | es |40 | /70 | 44 | 4| —

— & ek i vakh | 6.0 74 | b 4o — || ek, (Pdughd?
¥ Amda vokih | 7.0 2.1 34 | v | of 4 —

0§ avaeh ampd woklh | 2.0 3.0 s 70 — 2 darugdh "
Betyta v%v\ G5 /9 lb {io o o —_—
Fra i PN AR L 9 30 — & | Aesruuk
fnine faeda. ynkh | 6. 53 | 45 | 158 | o.f ¢ | —
Source: Cultivated, Transplant, Live stake, Vigor: 4=excellent, 3=good, 2=weak, I=unlikely to survive year, 3

Ball and Burlap, Pot, Bare Root

0=Dead, Missing.

©2006 Carolina Vegetation Survey.

Site Too Wet, Site Too Dry, Fleed. Drousht, Storm, Hurricane, Digeased, Vipe Strangulation,

Damage: Removal, Cat, Mowing, Beaver, Deer, Rodents, Insects, Game, Livestock, Other/Unknown Asimal, Human Trampled,

ify other.
Form PWS12, ver 6.3
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APPENDIX D
BEHI and NBS DATA FORMS

Smith and Austin Creeks Axiom Environmental, Inc. Monitoring Year 4 of 5 (2006)
EEP Project Number 343 January 2007
Wake County, North Carolina Appendix D



Total Bank Erosion Calculation

Stream: SW\\"W\ cé /:\U‘Sh Vil Total Bank Leng/:hlo‘q;é :fo Stream Type: E/ Cg
Observers:  AX(0V1 Date: ﬂ/ & l Ol emﬁ%{s%&:m’é%g@c
BEH) Near Bank Stress | Erosion Rate| Length of | Bank Height | Erosion Sub-
(adjective) (adjective) (ftryr) Bank (ft) (ft) Total (ft'lyr)
{4 SMIiTH CREEK
2| EXT M OD 2.5 Yoo lO 100000
S]] Low Low | ool | loo | 35 | 3.9
Lo )
t5 |l _MoD Lou 0.01% | 715 Y 55,9
? s/ . MoD MOD oo | 929 Y | 2 2
~ | |e]  MoD Low | 0019 | Wis| 4 (06,
‘31‘5 - - ; -
ol _Mos. Mmop | ood | Too | 4} 1ao0
°% | HieH MOD | 027 | 325 | S |43%.8
gyl  HIOH MoD | 0.27 ] 919 55 |12le.2
o  AUSTIIN (ReEEK | T
s | ul Hion ti6H 03 | 90 | 1 1e2.0
<9 2l MOD MO 0,04 | 29550 Y 409 .0
ez —l13]  MoD _WoD 0.0Y 500 4.5 90,0
Astin | [14f  MoD Mo D 0.04 1025 3 123.0
Reefb3 1 1l Mop TLowW 0.01n. | 1HoO | 4.9 113.4
i i Total Erosion| _
l. Sum erosion sub-totals for each BEHI/NBS combination (f1yr) "X}OH ‘ 'q
k1 rosion .
-{it. Divide total erosion (feet’) by 27 feet’lyard® 3 (yd’lyr) Lf%O.lll
Total Erosionl |, .l 1
Il. Mutltiply Total Erosion (yard®) by 1.3 (cerversion of y¢® 1 tons for avarage materisl type) (tonslyear) !_UZL‘ : (0 l
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