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Table I. Project Restoration Components

Stillhouse Creek Stream Restoration — EEP Project #363

@ & = =
o 5 5 ® % 2 2
. 22 s | He |2 5
Project =235 o = 8 < B o 8b =»
2 -9 =N B« EE | E=
Segment or = 8 = oy S g -] g =
Reach ID R =] < = e - = | Stationing |Comment
Reach I R P1 235 1f } ) 00+00 — 2435 Shallow pools, small meanders, and steep
riffles
o0
Reach I = R P1 400 If - - 02+35 — 06+35 | Realigned, reconnected to floodplain
Reach 11T E P4 2201f - - 06+35 — 08+55 | Banks stabilized
Reach IV 314 R P3 3551f - - 08+55 ~12+10 | Connected to floodprone area
Mitigation Unit Summations
Riverine Nonriverine Total
Stream (If) Wetland (Ac) | Wetland (Ac) | Wetland (Ac) | Cuffer(Ac) |Comment
1,210 0.0 0.0 0.0 0.0

R = Restoration

EI = Enhancement | S

4. Project History, Contacts and Attribute Data —

EIl = Enhancement IT

= Stabilization

P1 = Priority I
P2 =Priority Il

P3 = Priority 11
SS = Stream Bank stabilization

Table II. Project Activity and Reporting History
Stillhouse Creek Stream Restoration — EEP Project #363

Data Collection Completion or
Activity or Report Complete Delivery
Restoration Plan - November 2005
Final Design — Construction Plans - November 2005
Construction NA March 2006
Temporary seed mix applied to entire project area NA NA
Permanent seed mix applied to reach NA NA
Containerized and B&B plantings for reach NA March 2006
As-built (Year 0 Monitoring — baseline) August 2006 August 2006
Mitigation Plan August 2006 December 2007
Stillhouse Creek Stream Restoration Mitigation Plan
EEP Project #363 RIG&A
Page 4

FINAL




Table 1I1. Project Contact Table

Stillhouse Creek Stream Restoration — EEP Project #363

Designer

Primary project design POC

USDA Natural Resources Conservation Service
4405 Bland Rd., Suite 205

Raleigh, NC 27609

919-873-2100

Construction Contractor

Construction contractor POC

Planting Contractor

Planting contractor POC

Fluvial Solutions

Peter Jelenevsky

Seeding Contractor

Planting contractor point of contact

Fluvial Solution

Peter Jelenevsky

Seed Mix Sources Mellow Marsh
Nursery Stock Suppliers Mellow Marsh
Monitoring Performers RIG&A

1221 Corporation Parkway, Suite 100
Raleigh, NC 27610

Stream Monitoring POC Ms. Jessi O’Neal
Vegetation Monitoring POC Mr. Sean Doig
Wetland Monitoring POC NA

Stillhouse Creek Stream Restoration
EEP Project #363
FINAL
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Table IV. Project Attribute Table
Stillhouse Creek Stream Restoration — EEP Project #363
Project County | Orange
Physiographic Region | 152 Acres (0.24 square miles)
Ecoregion | Carolina Slate Belt
Project River Basin | Neuse
USGS HUC for Project (14 digit) | 03020201030020
NCDWQ Sub-basin for Project | 03-04-01
Within extent of EEP Watershed Plan? | -
WRC Class (Warm, Cool, Cold) | -
% of project easement fenced or demarcated | 0%
Beaver activity observed during design phase? | -
Restoration Component Attribute Table
Reach 1 | Reach2 | Reach3 Reach 4
Drainage area 0.14 0.22
Stream order First
Restored length (feet) 235 | 400 | 220 355
Perennial or Intermittent Perennial
Watershed type (Rural, Urban, Developing etc.) Urban Urban Urban Urban
Watershed LULC Distribution (e.g.) - - - -
Residential - - - -
Ag-Row Crop - - - -
Ag-Livestock - - - -
Forested - - - -
Etc. - - - -
Watershed impervious cover (%) - - - -
NCDWQ AU/Index number 27-2-(7) 27-2-(7) 27-2-(7) 27-2(7)
NCDWQ classification C-NSW C-NSW C-NSW C-NSW
303d listed? No No No No
Upstream of a 303d listed segment? No No No No
Reasons for 303d listing or stressor NA NA NA NA
Total acreage of easement 2.09 acres
Total vegetated acreage within the easement - - - -
Total planted acreage as part of the restoration - - - -
Rosgen classification of pre-existing E4 E4 E4 G4c/l
Rosgen classification of As-built' E4 E4 E4 B4/1
Valley type - - - -
Valley slope 0.012 0.012 0.012 0.0185
Valley side slope range (e.g. 2-3.%) - - - -
Valley toe slope range (e.g. 2-3.%) - - - -
Cowardin classification NA NA NA NA
Trout waters designation No No No No
Species of concern, endangered etc.? (Y/N) No No No No
Dominant soil series and characteristics
Series | Georgeville Georgeville Georgeville Congaree
Depth 65 65 65 63
Clay% 5-27 5-27 5-27 5-25
K 0.43 0.43 043 0.28
T 3 3 3 5
! No as-built cross section data collected. Rosgen classification in table is from NRCS design data. “-“ indicates that data is unavailable.
Stillhouse Creek Stream Restoration Mitigation Plan
EEP Project #363 RIG&A
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II. Success Criteria

Success criteria for morphology, vegetation, and hydrology are based on the 2003 US ACE Stream
Mitigation Guidelines unless otherwise described below.

1. Morphologic Parameters and Channel Stability

a. Dimension — General maintenance of a stable cross-section and access to the
floodplain features (e.g. Bank Height Ratios) over the course of the monitoring
period will generally represent success in dimensional stability. However, some
change is natural and expected and can even indicate that the design was successful
and appropriate for the hydrologic and sediment regime. Moderate decreases in the
width to depth ratio or cross-sectional area, as well as floodplain or bank
deposition, will indicate functional performance.

Significant widening of the channel cross-section or increases in the cross-sectional
area generally represent trends of concern, although some adjustment in this
direction is acceptable if the process is arrested after a period of moderate
adjustment. In the case of riffle cross sections, maintenance of depths that represent
small changes to target competency would also reflect stability. Likewise, a
successful pool cross-section would experience only moderate changes in pool
depth ratios such that pool habitat is maintained and lateral migration rates are
moderate.

b. Pattern and Profile — While some adjustments will occur, the relative abundance
and spatial distribution of bedform features should be appropriate for the stream
type E for the upper reaches and B for Reach 4, and be maintained over the
monitoring period. Pool features should be lower in grade and deeper, while riffles
steeper and shallower in keeping with design ratios. Pattern features should show
little adjustment over the standard 5-year monitoring period.

c. Substrate — Riffles and pools should either maintain or achieve their target particle
size distributions, which is gravel throughout the restoration unless in a bedrock
area. Generally as the monitoring period progresses, riffles and pools should
exhibit coarser and finer sediment types, respectively.

d. Sediment transport — The net effect of the state of the parameters in sections a, b,
and c above, should be the absence of a significant trend in the aggradational or
depositional potential of the channel.

2. Vegetation —Vegetation data will be collected using the guidelines outlined in the EEP/CVS
vegetation monitoring protocol (Lee et al 2006). Four representative vegetation
monitoring plots and the location, height, and diameter of each live planted stem within
the plot will be recorded. Planted vegetation success will be based upon the survival of
320 stems per acre at the end of 3 years of monitoring. A tolerance of 10% mortality
rate will be acceptable for each of years 4 (288 stems/acre) and 5 (260 stems/acre)
(USACE 2003).

3.  Hydrology — A minimum of two bankfull events must be documented within the
standard 5-year monitoring period. In order for the monitoring to be considered
complete, the 2 verification events must occur in separate monitoring years.

Stillhouse Creek Stream Restoration Mitigation Plan
EEP Project #363 RIG&A
FINAL Page 7



III. Monitoring Plan Guidelines — Annual data will be collected for the monitoring parameters
below for 5 years after construction, unless otherwise stated or directed as part of the review

process.

1. Stream Hydrology — Stillhouse Creek restoration includes a crest gauge to verity the on-site
occurrence of bankfull events. Each site visit by the monitoring performer will include
documentation of the highest stage for the monitoring interval and a reset of the gauge. The
bankfull verification data will be included in each monitoring report.

2. Stream Channel Stability and Geomorphology - Stillhouse Creek hydraulic and geomorphic
data for pre-existing condition, reference reaches, design conditions, and as-built conditions
are presented in Exhibit Table V. The as-built data serves as a baseline data set with which to
compare the following monitoring years’ data (Exhibit Table VI). Dimension, pattern, and
profile data will be collected annually and used to populate Exhibit tables VI and VII, and in
this way, compared annually to the baseline condition.

a.

Dimension — Since each reach is less than 500 feet in length, a representative number of
cross-sections and locations were chosen (5) and installed. Elevation data will be
collected each monitoring year at each break in slope across each of the five cross-
sections, according to the US ACE Stream Mitigation Guidelines and US Forest
Service’s Stream Channel Reference Sites (USACE, 2003; Harrelson et al., 1994).

Profile — A longitudinal profile survey for the entire length of the Stillhouse Creek
Restoration will be conducted annually, according to the US ACE Stream Mitigation
Guidelines and US Forest Service’s Stream Channel Reference Sites (USACE, 2003;
Harrelson et al., 1994).

Pattern — Pattern was restored in Reach 2 only so, the pattern data will be collected,
analysis and reported for Reach 2, annually, according to the US ACE Stream Mitigation -
Guidelines and US Forest Service’s Stream Channel Reference Sites (USACE, 2003;
Harrelson et al., 1994).

Visual assessment — Each year, a visual assessment will be conducted throughout the
restoration project, to obtain qualitative stability and geomorphology data on all portions
of the project. All along the stream, a total of 10 photopoints have been established to
visually document the state of the channel annually. Stream photos from the established
photopoints will be collected within the same two-month time period each monitoring
year, preferably when the vegetation is minimal. The same photopoint and vantage point
should be utilized for each plot to the maximum practical extent.

Bank Stability Assessments —Detailed BEHI and NBS assessments will be performed in
year 5. The entire project will be classified into the BEHI erosion hazard categories and
accompanied by an NBS assessment for the purpose of describing the proportion of
project bank footage in the various hazard categories and to produce project sediment
export estimates (tonnage per annum).

Stillhouse Creek Stream Restoration Mitigation Plan

EEP Project #363
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3. Vegetation — Vegetation data will be collected using the guidelines outlined in the EEP/CVS
vegetation monitoring protocol (Lee er a/ 2006). The number of vegetation monitoring plots
will be determined using the CVS-EEP Access database “Calculate number of required plots”
tool, which calculates a percentage of the planted area. The location of the four
representative vegetation plots in the restoration area will determined using the guidance
outlined in Section 3.2 of the CVS-EEP Protocol for Recording Vegetation (Lee et al., 2006).
All plots will measure 100 square meters in area and will either be 10 meters by 10 meters, or
five meters by 20 meters. The four corners of each plot (e.g. 0,0; 0,10; 10,0; and 10,10; or
0,0; 0,20; 5,0; and 5,20) will be marked with one-half inch diameter galvanized steel conduit.
Level 1 (planted woody stems) and Level 2 (volunteer woody stems) data collection will be
performed in all plots. Each planted woody stem location (x and y) will be recorded, and
height (cm) and live stem diameter (ddh for plants less than 137 cm in height, DBH for
woody stems 137 cm or taller) will be recorded for each stem location. All planted stems
will be identified with pink flagging. Vegetation will be identified using Weakley (Weakley
2007). Photos will be taken of each vegetation plot from the 0,0 corner.

IV. Documenting the As-built Condition

Design parameters for Stillhouse Creek were divided into two segments that separate the stream into
Reaches 1-3 and Reach 4. As-built calculations were divided in this same way for comparison to
those of the design.

1. Morphological State of the Channel

a. Dimension — No cross-sectional data were collected at Stillhouse Creek in the as-built
state, and therefore, no baseline dimension data are available to report. Permanent
cross-sections have since been installed and monitoring reports will use the Year 1
monitoring data as the baseline.

b. Pattern - Pattern data were collected in the as-built state and are presented in the As-
built drawing (Appendix A) and in Exhibit Table V.

A comparison of the design to as-built pattern parameters of Reaches 1-3 of Stillhouse
Creek reveals a smaller average radius of curvature and meander wavelength in the as-
built state, resulting in a shorter thalweg length. This may be due to the decrease in
number and severity of meanders (Appendix A and F). Reach 4 parameters remain
similar to those of the design.

c. Profile - Pattern data were collected in the as-built state and are presented in the
longitudinal profile graph (Appendix D) and in Exhibit Table V.

A comparison of the design to as-built profile parameters throughout Stilthouse Creek
reveals an increase in average riffle slope and water surface slope in the as-built state,
as well as a decrease in pool spacing. A steeper riffle may also result in a shorter riffle,
and potentially a smaller distance between pools (Appendix B and F).

2. Sediment Transport in the As-built State

The data necessary for analysis of sediment transport were not collected in the As-built state
at Stillhouse Creek.

Stillhouse Creek Stream Restoration Mitigation Plan
EEP Project #363 RIG&A
FINAL Page 9
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Executive Summary

The Stillhouse Creek stream restoration project has been designed and constructed to reduce
stream bank erosion and prevent down-cutting; eliminate threat to an existing building
foundation from lateral channel instability; increase nutrient and sediment uptake and
retention; increase environmental education opportunities; improve terrestrial, aquatic, and
semi-aquatic habitats; provide temporary stormwater storage; and improve stream corridor
aesthetics.

The Stillhouse Creek stream restoration project is located in Orange County Park, in the
historic district of Hillsborough, North Carolina (Figure 1). The project was designed and
built through a combination of efforts by the North Carolina Ecosystem Enhancement
Program (NCEEP, formerly North Carolina Wetlands Restoration Program), the Orange
County Soil and Water Conservation District (SWCD), Natural Resources Conservation
Service (NRCS), and Orange County. It includes restoration of 1,210 feet of Stillhouse
Creek from south of Margaret Lane to its confluence with the Eno River. The area placed
under conservation easement occupies 2.09 acres in USGS HUC 03020201030020 NCDWQ
Neuse River Subbasin 03-04-01). Construction was completed during March 2006.

The upper 235 feet of Stillhouse Creek involved restoration of a degraded, incised stream to a
stable stream with a floodplain in a confined valley (Priority 1). The next 400-foot reach
involved construction of a new channel reach to restore the pattern, profile, and dimension of
a stable stream with a floodplain (Priority 1). Restoration of the next 220 feet involved
enhancement of the existing stream features including the stabilization of eroding stream
banks (Priority 4). The final 345 feet involved construction of a bankfull bench in a confined
valley (Priority 3).

The most substantial differences between design and as-built parameters involved a change in
pattern in Reach 2; resulting in an as-built state with higher meander lengths, lower radius of
curvature, and a shorter thalweg length than the design. Although dimension and vegetation
data were not collected in the as-built state, qualitative and quantitative
hydrogeomorphological and vegetation monitoring data will be collected annually for five
years and compared to success criteria and monitoring year 1 data, to determine overall
project success.

Stillhouse Creek Stream Restoration Mitigation Plan
EEP Project #363 RIG&A
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3. Verification of Plantings

Although no vegetation data were collected in the As-built state, based on the As-built map
and site inspection, it appears that the planting plan has been implemented at Stillhouse
Creek (Appendix A and Appendix C). Vegetation monitoring plots have since been
established (Appendix B).

V. Maintenance and Contingency Plans

If visual evaluations identify a high priority problem area, or monitoring findings indicate a
failure to meet success criteria, then remedial action may be necessary. The appropriate
remedial action for any stream or vegetation problem will be resolved on a case-by-case basis.
Any remedial action must be approved by EEP.

1. Vegetation problems

Vegetation problems may include planted vegetation not meeting success criteria, persistent
barren areas with no herbaceous vegetation, and the presence of invasive species. Upon
determining the cause of the problems, the appropriate remedial actions will be initiated with the
approval of EEP. These actions may include replanting woody stems, re-seeding, soil nutrient
amendments, grading, and herbicide application to remove invasive vegetation.

2. Stream problems

Stream problems may include bank erosion, structure failure due to scour, and obstruction of
flow due to debris or beaverdams. Upon determining the cause of any problems, appropriate
remedial actions will be initiated with the approval of EEP. These actions may include re-
establishing the eroded bank with an appropriate cross-section design, re-application of seed mix
and/or matting, repair or replacement of an in-stream structure, mechanical or hand removal of
obstructions, and possible elimination of beaver.
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Appendix A. As-built drawings
(Provided by NC EEP)
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As-Built Plan View. Stillhouse Creek
Stream Restoration, Hillsborough,

Orange County, NC
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Appendix B. Monitoring Plan View
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Appendix C. Photographs
(Provided by NC EEP)
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Appendix D. As-built Longitudinal Profile and Raw Data
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As-Built Survey Data (estimated survey date August 2006)

Station Description Water Depth Easting Northing Elevation
0.00]Thalwag0.05 0.05 1971306.2203 846018.3484 507.6041
4.56| Thalwag0.05 0.05 1971306.5244 846013.8017 507.2534
7.45| Thalwag0.05 0.05 1971306.8104 846010.9248 507.2269

11.01]| Thalwag0.05 0.05 1971308.3481 846007.7073 506.7147
13.03| Thalwag0.05 0.05 1971308.7516 846005.7289 506.3373
16.55|Thalwag0.05 0.05 1971309.0713 846002.2287 505.8512
24.23| Thalwag0.05 0.05 1971310.9153 845994.7708 505.5010
27.94|Thalwag0.05 0.05 1971310.2873 845991.1142 505.2215
28.85[Thalwag 0.23 0.23 1971310.6627 845989.9488 504.6211
29.17|Thalwag0.05 0.05 1971310.6306 845988.4173 504.5523
30.70| Thalwag 1.1 1.10 1971310.5869 845990.2538 503.5014
31.32|Thalwag 01.2 1.20 1971311.1752 845988.7232 503.6188
33.68| Thalwag 0.98 0.98 1971311.8828 845986.4703 503.8273
35.85|Thalwag 0.7 0.70 1971312.7595 845984.4852 504.0965
38.62|Thalwag 1.08 1.08 1971313.2719 845981.7719 503.7355
41.52|Thalwag 1.13 1.13 1971312.7505 845978.9120 503.6730
45.08]| Thalwag 1.02 1.02 1971312.6424 845975.3589 503.7868
47.54|Thalwag .69 0.69 1971313.2530 845972.9742 504.1260
49.50| Thalwag .05 0.05 1971313.7053 845971.0612 504.7274
51.85|Thalwag .11 0.11 1971314.7492 845968.9565 504.4435
53.85|Thalwag .07 0.07 1971314.9656 845966.9746 504.2189
56.20| Thalwag .25 0.25 1971313.7487 845964.9626 503.7877
59.71|Thalwag .20 0.20 1971314.2010 845961.4824 503.8207
63.91|Thalwag .55 0.55 1971313.4683 845957.3499 503.4483
68.31{Thalwag .8 0.80 1971312.6692 845953.0196 503.1732
71.80| Thalwag .6 0.60 1971312.2680 845949.5474 503.4012
74.95|Thalwag .12 0.12 1971311.4039 845946.5234 503.8744
79.81|Thalwag .09 0.09 1971310.2511 845941.8032 503.6647
83.04|Thalwag .13 0.13 1871310.1306 845938.5767 503.5415
86.10| Thalwag .13 0.13 1971310.4372 845935.5333 503.3815
90.25|Thalwag .08 0.08 1971308.7529 845931.7343 503.2871
93.62|Thalwag .2 0.20 1971310.1280 845928.6548 503.0980
97.97{Thalwag .45 0.45 1971310.8079 845924.3644 502.8217
101.63| Thalwag .32 0.32 1971311.0113 845920.7045 502.9328
106.12|Thalwag .56 0.56 1971312.6745 845916.5422 502.7039
111.38|{Thalwag 1.2 1.20 1971313.7003 845911.3816 502.0910
115.86| Thalwag .48 0.48 1971314.9539 845907.0725 502.8089
119.36| Thalwag .55 0.55 1971315.8624 845903.7025 502.7283
122.30{Thalwag .15 0.15 1971316.9781 845900.9813 503.1159
125.91| Thalwag .3 0.30 1971317.7230 845897.4461 502.8675
131.71| Thalwag .88 0.88 1971317.3312 845891.6543 502.2760
136.08| Thalwag .48 0.48 1971317.5912 845887.2986 502.6798
137.80] Thalwag .21 0.21 1971317.1192 845885.6416 502.9314
141.76]| Thalwag .13 0.13 1971316.1580 845881.7959 502.8724
148.26| Thalwag .18 0.18 1971314.5481 845875.5049 502.6048
152.93| Thalwag .49 0.49 1971314.3213]  845870.8342 502.1880
157.14|Thalwag .62 0.62 1971314.4327 845866.6292 502.0301
161.99|{Thalwag .55 0.55 1971313.7691 845861.8303 502.0878
166.73|Thalwag .18 0.18 1971315.5553 845857.4390 502.4786
170.70] Thalwag .21 0.21 1971316.2458 845853.5268 502.4225
173.97|Thalwag .38 0.38 1971317.8438 845850.6674 502.3068
177.41{Thalwag .75 0.75 1971319.2363 845847.5250 501.8763
180.79] Thalwag .39 0.39 1971320.4006 845844.3557 502.2484
184.25]Thalwag .3 0.30 1971319.5934 845840.9844 502.3401
187.90{ Thalwag .85 0.85 1971320.2306 845837.3944 501.7194
191.35]|Thalwag .52 0.52 1971322.0190 845834.4412 502.0787




As-Built Survey Data (estimated survey date August 2006)

Station Description Water Depth Easting Northing Elevation
196.46|Thalwag .44 0.44] 1971321.8504 845829.3332 502.1630
203.30|Thalwag .29 0.29] 1971321.0108 845822.5534 502.2692
209.08|Thalwag .29 0.29] 1971320.0143 845816.8518 502.3300
212.20{Thalwag .14 0.14]  1971320.9660 845813.8794 502.3171
217.47)|Thalwag .66 0.66] 1971322.2833 845808.7777 501.7608
222.74{Thalwag .99 0.99] 1971322.2338 845803.5099 501.4275
227.93|Thalwag .61 0.61] 1971322.7847 845798.3522 501.8687
234.50| Thalwag .35 0.35] 1971324.6073 845792.0432 502.1926
238.27|Thalwag .09 0.09] 1971324.3298 845788.2741 502.3903
241.14|Thalwag .8 0.80] 1971324.3079 845785.4042 501.6361
245.82| Thalwag .89 0.89] 1971323.8252 845780.7569 501.5853
248.97|Thalwag .78 0.78] 1971323.8157 845777.6074 501.6912
252.72|Thalwag .2 0.20f 1971323.3314 845773.8849 502.2642
256.53|Thalwag .23 0.23| 1971322.0775 845770.2834 502.2186
260.27| Thalwag .34 0.34| 1971320.7529 845766.7950 502.1075
264.49|Thalwag .9 0.90] 1971319.0492 845762.9256 501.5203
269.00| Thalwag 1.35 1.35] 1971318.0742 845758.5268 501.0735
272.62|Thalwag .19 0.19] 1971318.9109 845755.0059 502.2978
277.47|Thalwag .25 0.25] 1971318.4589 845750.1750 502.2147
281.14|Thalwag .2 0.20f 1971317.7224 845746.5764 502.2378
284.41|Thalwag 1.1 1.10]  1971317.2923 845743.3337 501.2949
290.41|Thalwag 0.8 0.80] 1971316.0779 845737.4654 501.7527
297.32|Thalwag .9 0.90] 1971309.2355 845736.4547 501.7827
302.86| Thalwag .49 049 1971304.2853 845738.9240 501.9581
305.29|Thalwag .09 0.09] 1971302.5065 845740.5901 502.3371
309.43|Thalwag .11 0.11]  1971298.9237 845742.6560 502.2018
313.23|Thalwag .14 0.14]  1971295.9990 845745.0927 502.1319
316.58|Thalwag .75 0.75] 19712926861 845744.6150 501.3684
320.89|Thalwag .7 0.70f  1971288.6034 845743.2381 501.4003
324.93|Thalwag .09 0.09] 1971285.8589 845740.2763 502.0168
327.74|Thalwag .06 0.06] 1971283.7478 845738.4236 501.9339
330.78|Thalwag .76 0.76] 1971281.4220 845736.4657 501.1914
334.51|Thalwag .95 0.95] 1971277.9325 845735.1324 501.0723
337.97|Thalwag .38 0.38] 1971274.4840 845735.4328 501.6454
341.28| Thalwag .05 0.05] 1971271.1800 845735.5803 501.9030
345.09|Thalwag .05 0.05] 1971267.5621 845736.7846 501.8398
349.67|Thalwag .03 0.03] 1971263.0345 845737.4549 501.6607
352.91|Thalwag .2 0.20]  1971260.2257 845739.0569 501.4216
356.19|Thalwag .78 0.78] 1971256.9851 845739.5621 500.7486
360.86| Thalwag 1.1 1.10]  1971253.4396 845736.5094 500.4596
365.04|Thalwag .9 0.90] 1971252.9614 845732.3608 500.6680
369.17|Thalwag .3 0.30] 1971253.8350 845728.3225 501.5167
373.00{Thalwag .8 0.80] 1971255.8245 845725.0479 501.4602
376.10| Thalwag .26 0.26] 1971257.6969 845722.5842 501.2934
380.01|Thalwag .82 0.82] 1971259.0111 845718.9009 500.6634
384.25|Thalwag 1.3 1.30]  1971257.6477 845714.8843 500.1783
388.35|Thalwag 1.25 1.25] 1971254.9468 845711.7957 500.1642
391.90|Thalwag .66 0.66] 1971251.4720 845711.0930 500.8290
394.64| Thalwag .09 0.09] 1971248.7358 845710.9938 501.4167
398.68|Thalwag .06 0.06] 1971244.7545 845711.7113 501.3383
401.27| Thalwag .28 0.28]  1971242.2041 845711.2806 501.0893
405.01|Thalwag .75 0.75] 1971238.4652 845711.2789 500.6062
409.60|Thalwag 1.16 1.16]  1971235.5146 845707.7649 500.2056
413.41|Thalwag 1.19 1.19]  1971233.9904 845704.2718 500.2078
416.69|Thalwag 1.21 1.21)  1971232.4760 845701.3623 500.1569
421.43|Thalwag .90 0.90] 1971235.8344 845698.0063 500.4549




As-Built Survey Data (estimated survey date August 2006)

Station Description Water Depth Easting Northing Elevation
427.23|Thalwag .12 0.12] 1971241.2314 845695.8837 501.2342
431.02|Thalwag .09 0.09] 1971244.2466 845693.5997 501.1757
435.91|Thalwag .14 0.14] 1971248.0812 845690.5558 500.8972
440.12|Thalwag .68 0.68]  1971249.9854 845686.8077 500.3321
443.77|Thalwag .99 0.99]  1971249.2581 845683.2271 500.0252
446.59|Thalwag .96 0.96] 1971247.3796 845681.1179 500.0354
450.97 | Thalwag .1 0.10]  1971243.1754 845679.9118 500.8974
453.89| Thalwag .07 0.07] 1971240.7165 845678.3294 500.7783
459.12|Thalwag .4 0.40] 19712354979 845678.0196 500.3783
464.46|Thalwag 1.12 1.12]  1971230.9975 845675.1435 499.6734
468.79|Thalwag 0.89 0.89] 1971230.3810 845670.8547 499.9079
472.86|Thalwag 0.64 0.64] 1971231.8220 845667.0551 500.1532
475.30{ Thalwag .05 0.05| 1971233.1487 845665.0075 500.7336
478.84| Thalwag .08 0.08] 1971235.2248 845662.1416 500.5359
482.77|Thalwag .62 0.62] 1971236.3892 845658.3842 499.7689
486.41|Thalwag .76 0.76]  1971235.5267 845654.8440 499.7103
491.19(Thalwag .39 0.39] 1971231.4332 845652.3859 500.1528
494 59| Thalwag .18 0.18| 1971228.0528 845651.9669 500.1836
498.98| Thalwag .08 0.08| 1971223.8074 845650.8783 500.3403
502.96| Thalwag .64 0.64] 1971219.8551 845650.4184 499.6883
506.95[|Thalwag 1.09 1.09] 1971216.2942 845648.6066 499.2499
511.04|Thalwag .83 0.83] 19712154534 845644.6056 499.4880
514.95|Thalwag .23 0.23] 1971216.9612 845640.9933 500.1339
520.08| Thalwag .08 0.08] 1971218.9659 845636.2798 500.1496
522.74|Thalwag .38 0.38]  1971219.8783 845633.7764 499.8186
527.30|Thalwag .53 0.53] 1971222.6270 845630.1383 499.6968
530.48| Thalwag 1.24 1.24]  1971223.1027 845626.9964 498.9915
534.42| Thalwag .82 0.82] 1971220.4788 845624.0561 499.4114
538.88|Thalwag .65 0.65| 1971216.0236 845623.7620 499.5502
542.20| Thalwag .08 0.08] 1971212.8101 845624.5892 500.1357
546.91|Thalwag .08 0.08] 1971208.5693 845626.6314 499.9624
549.39| Thalwag .23 0.23]  1971206.3320 845627.7019 499.7389
552.81| Thalwag .46 0.46] 1971202.9501 845627.2189 499.5039
556.97|Thalwag .79 0.79] 1971199.6857 845624.6362 499.2067
561.54|Thalwag .72 0.72] 1971197.6998 845620.5198 499.2843
567.04|Thalwag .66 0.66] 1971198.9314 845615.1538 499.3294
570.18|Thalwag .63 0.63]  1971200.7773 845612.6162 499.3439
573.25|Thalwag .2 0.20] 1971203.5083 845611.2095 499.7960
576.40|Thalwag .08 0.08]  1971205.7647 845609.0239 499.8927
578.80|Thalwag .08 0.08] 1971207.4520 845607.3177 499.8529
582.93| Thalwag .57 0.57] 1971210.2258 845604.2523 499.2417
588.25|Thalwag 1.1 1.10]  1971212.4763 845599.4307 498.7319
592.80|Thalwag .65 0.65| 1971211.2587 845595.0453 499.1597
595.35|Thalwag .11 0.11] 1971210.3008 845592.6887 499.7410
598.58|Thalwag .08 0.08] 1971207.4715 845591.1279 499.7040
601.09{Thalwag .85 0.85| 1971205.1058 845590.2920 498.7912
604.78| Thalwag 1.03 1.03|  1971204.4890 845586.6491 498.5702
608.52| Thalwag .72 0.72] 1971203.7687 845582.9761 498.9578
610.46|Thalwag .12 0.12]  1971204.7049 845581.2862 499.5273
614.48| Thalwag .07 0.07] 1971206.5616 845577.7198 499.4951
617.36| Thalwag .26 0.26] 1971207.9850 845575.2095 498.6752
621.27|Thalwag .15 0.15]  1971209.3376 845571.5436 498.7459
624.10| Thalwag .46 0.46] 1971210.5984 845569.0130 498.3300
627.56|Thalwag .52 0.52]  1971211.4356 845565.6524 498.2708
631.73| Thalwag 1.0 1.00f 1971210.1423 845561.6854 497.7936
636.38[Thalwag .4 0.40{ 1971206.8030 845558.4489 498.3960




As-Built Survey Data (estimated survey date August 2006)

Station Description Water Depth Easting Northing Elevation
641.28{Thalwag 1.1 1.10 1971203.5265 845554.8148 498.6502
645.60[Thalwag .15 0.15 1971199.8798 845552.4945 498.5689
647.75| Thalwag .38 0.38 1971198.8269 845550.6185 498.0286
652.55|Thalwag .29 0.29 1971197.3159 845546.0573 498.0909
656.96|Thalwag .18 0.18 1971195.0614 8455422778 497.9883
659.50| Thalwag .15 0.15 1971194.1148 845539.9180 497.8690
663.65|Thalwag .50 0.50 1971191.2301 845536.9306 497.5551
669.74| Thalwag 0.48 0.48 1971186.9248 845532.6305 497.5315
673.81|Thalwag 0.72 0.72 1971185.6698 845528.7509 497.2713
682.72|{Thalwag 0.11 0.11 1971182.7402 845520.3367 497.8784
683.94|Thalwag 1 1.00 1971181.7247 845519.6635 496.8094
687.17|Thalwag .45 0.45 1971179.5802 845517.2464 497.3525
694.36|Thalwag .08 0.08 1971174.3037 845512.3638 497.6663
698.55|Thalwag .76 0.76 1971173.0424 845508.3731 496.8604
706.63|Thalwag .19 0.19 1971165.1060 845506.8467 497.4032
712.87|Thalwag .11 0.11 1971158.9981 845505.5583 497.3776
717.72{Thalwag .09 0.09 1971154.1762 845505.0524 497.3638
720.53{Thalwag .3 0.30 1971151.5208 845504.1226 497.1731
723.61{Thalwag .58 0.58 1971148.8211 845502.6383 496.9137
728.32| Thalwag .92 0.92 1971144.9454 845499.9705 496.5677
733.17|Thalwag 1.01 1.01 1971142.0121 845496.1105 496.4526
737.97 | Thalwag 1.02 1.02 1971140.8023 845491.4618 496.4394
742.04Thalwag .96 0.96 1971138.2298 845488.3069 496.5383
745.69|Thalwag .3 0.30 1971136.5891 845485.0484 497.1795
748.94| Thalwag .09 0.09 1971134.8907 845482.2810 497.3586
750.78]| Thalwag .5 0.50 1971135.3942 845480.5080 496.4637
755.15|Thalwag .39 0.39 1971133.2523 845476.6930 496.5515
758.34| Thalwag .09 0.09 1971132.5886 845473.5776 496.8261
761.11|Thalwag .15 0.15 1971133.5664 845470.9910 496.7479
764.96| Thalwag .49 0.49 1971133.1377 845467.1642 496.3985
768.42|Thalwag .95 0.95 1971133.5285 845463.7198 495.9181
772.18|Thalwag .88 0.88 1971133.9813 845459.9853 495.9673
776.32{Thalwag .45 0.45 1971134.2449 845455.8553 496.4005
781.54| Thalwag .56 0.56 1971135.1630 845450.7211 496.3120
786.42| Thalwag .68 0.68 1971134.5445 845445.8744 496.1968
791.02|Thalwag .71 0.71 1971131.5162 845442.4229 496.1332
799.17| Thalwag 1.31 1.31 1971124.5035 845438.2584 495.5387
808.57|Thalwag .99 0.99 1971118.5237 845431.0036 495.8167
814.53|Thalwag 1.18 1.18 1971114.9115 845426.2700 495.7294
821.34|Thalwag 1.2 1.20 1971113.5128 845419.6037 495.6552
827.27|Thalwag 1.58 1.58 1971113.4897 845413.6754 495.2741
832.69| Thalwag 1.02 1.02 1971114.5806 845408.3609 495.8059
837.11|Thalwag .3 0.30 1971111.3479 845405.3498 496.5839
841.40]Thalwag .68 0.68 1971108.7015 845401.9748 496.2142
845.221Thalwag 1.38 1.38 1971105.7173 845399.5850 495.4629
853.16| Thalwag 1.31 1.31 1971101.1665 845393.0876 495.5814
858.04] Thalwag 1.65 1.65 1971098.6475 845388.9009 495.2203
870.49|Thalwag 1.28 1.28 1971090.9669 845379.1012 495.5447
874.991Thalwag .63 0.63 1971088.5940 845375.2810 496.2413
877.80| Thalwag .2 0.20 1971086.4337 845373.4820 496.6532
881.11|Thalwag .16 0.16 1971083.8698 845371.3920 496.6409
883.44|Thalwag .02 0.02 1971081.8701 845370.1877 496.7314
885.27 | Thalwag .02 0.02 1971081.6476 845368.3743 495.5973
886.27|Thalwag .21 0.21 1971080.7383 845367.9694 494.9823
887.57| Thalwag .15 0.15 1971079.5560 845367.4289 494.8154
890.21|Thalwag .4 0.40 1971077.7078 845365.5430 494.5209




As-Built Survey Data (estimated survey date August 2006)

Station Description Water Depth Easting Northing Elevation
892.67]|Thalwag .3 0.30 1971075.2785 845365.1300 494.4743
895.94 Thalwag .58 0.58 1971072.8820 845362.9034 494.2430
898.82| Thalwag .69 0.69 1971071.8200 845360.2305 494.2231
903.17|Thalwag .5 0.50 1971070.3255 845356.1443 494.3557
907.03|Thalwag .62 0.62 1971066.9172 845354.3321 494.3017
912.23|Thalwag .14 0.14 1971062.7539 845351.2109 494.7498
918.44|Thalwag .33 0.33 1971056.7954 845349.4756 4944732
923.14]Thalwag .21 0.21 1971052.6686 845347.2149 494.5463
926.53|Thalwag .15 0.15 1971049.5295 845345.9516 494.4513
929.25|Thalwag .15 0.15 1971047.5596 845344.0658 493.9603
933.54|Thalwag .2 0.20 1971044.0246 845341.6403 494.0114
937.37|Thalwag .22 0.22 1971040.4068 845340.3927 493.8257
941.84|Thalwag .26 0.26 1971036.3364 845338.5437 493.6664
944.95|Thalwag .29 0.29 1971033.2691 845338.0528 493.4969
949.92] Thalwag .05 0.05 1971029.9516 845334.3465 493.5062
952.36{Thalwag .18 0.18 1971028.2551 845332.5874 493.0223
954.12| Thalwag .25 0.25 1971026.7467 845331.6860 492.7894
958.04|{Thalwag .73 0.73 1971023.3109 845329.7977 492.3252
958.11{Thalwag .73 0.73 1971023.3498 845329.7382 492.3209
963.52| Thalwag .43 0.43 1971019.1031 845326.3947 492.6521
967.36{Thalwag .05 0.05 1971016.9915 845323.1861 493.0026
968.42| Thalwag .15 0.15 1971016.8051 845322.1367 492.6385
972.84|Thalwag .27 0.27 1971015.2430 845318.0034 492.4833
976.11|Thalwag .18 0.18 1971014.3008 845314.8762 492.5088
978.60| Thalwag .10 0.10 1971014.0222 845312.3991 492.3054
980.88) Thalwag .410 0.41 1971012.9040 845310.4162 491.9972
985.23| Thalwag .22 0.22 1971010.4710 845306.8082 492.1383
990.50| Thalwag .26 0.26 1971008.3101 845301.9988 492.0885
994.97|Thalwag .15 0.15 1971004.4934 845299.6839 492.2247
999.27|Thalwag .31 0.31 1971001.1406 845296.9802 492.0342

1005.15{Thalwag .41 0.41 1970996.5779 845293.2743 491.9624
1011.12|Thalwag .41 0.41 1970990.7813 845291.8581 491.9665
1016.70|Thalwag .50 0.50 1970985.4669 845290.1503 491.8553
1023.33|Thalwag .55 0.55 1970979.6967 845286.8960 491.7064
1030.75| Thalwag .20 0.20 1970972.7965 845284.1570 492.1331
1033.88|Thalwag .10 0.10 1970970.2667 845282.3150 492.2366
1035.77| Thalwag .01 0.01 1970968.3935 845282.0554 492.3055
1036.95|Thalwag .49 0.49 1970967.4420 845281.3533 491.3465
1041.99[Thalwag .95 0.95 1970962.9779 845279.0179 490.8929
1046.00| Thalwag .59 0.59 1970959.2399 845277.5773 491.2288
1051.75| Thalwag .49 0.49 1970953.7582 845275.8423 491.3230
1058.68| Thalwag .68 0.68 1970947.3959 845273.0739 491.1035
1065.16]| Thalwag .69 0.69 1970942.0385 845269.4364 491.1011
1069.63|Thalwag .24 0.24 1970938.1250 845267.2762 491.5931
1071.28| Thalwag .05 0.05 1970936.7016 845266.4472 491.7089
1072.64|Thalwag .55 0.55 1970935.3509 845266.3039 490.7594
1076.99| Thalwag .52 0.52 1970931.6438 845264.0117 490.7745
1081.92| Thalwag .40 0.40 1970926.8707 845262.7804 490.8955
1083.71|Thalwag .35 0.35 1970925.7293 845261.4003 490.5585
1088.03| Thalwag .73 0.73 1970921.8026 845259.6167 490.1762
1094.13| Thalwag .46 0.46 1970915.8868 845258.1299 490.4243
1099.49|Thalwag .32 0.32 1970910.8480 845256.2863 490.5579
1100.95| Thalwag .12 0.12 1970909.5256 845256.8920 490.5226
1103.00{Thalwag .30 0.30 1970907.5314 845256.4153 490.1876
1107.45{Thalwag .46 0.46 1970904.2038 845253.4554 490.0309
1113.36|Thalwag .48 0.48 1970899.2623 845250.2143 490.0354




As-Built Survey Data (estimated survey date August 2006)

Station Description Water Depth Easting Northing Elevation
1118.60]|Thalwag .38 0.38 1970894.5421 845247.9490 490.1405
1123.33|Thalwag .32 0.32 1970890.5086 845245.4679 490.1798
1128.43|Thalwag .21 0.21 1970886.3067 845242.5807 490.2438
1133.14|Thalwag .20 0.20 1970882.1637 845240.3420 490.2456
1138.23|Thalwag .33 0.33 1970878.2610 845237.0676 490.1028
1142.11|Thalwag .22 0.22 1970875.3953 845234.4576 490.2155
1146.41|Thalwag .22 0.22 1970873.4435 845230.6241 490.0128
1149.82|Thalwag .20 0.20 1970871.0161 845228.2238 489.8127
1150.65|Thalwag .10 0.10 1970871.2932 845227.4418 489.9198
1152.53|Thalwag .19 0.19 1970870.5436 845225.7272 489.5808
1155.07| Thalwag .20 0.20 1970869.2245 845223.5464 489.1607
1159.03| Thalwag .49 0.49 1970866.2600 845220.9330 488.8377
1162.58|Thalwag .19 0.19 1970863.5464 845218.6358 488.1980
1168.41|Thalwag .50 0.50 1970859.8987 845214.0873 488.7996
1174.14|Thalwag .42 0.42 1970859.9827 845208.3625 488.9230
1176.54|Thalwag .6 0.60 1970859.4119 845206.0251 488.7363
1181.31|Thalwag .59 0.59 1970859.5670 845201.2658 488.7295
1185.46|Thalwag .05 0.05 1970860.0503 845197.1421 489.2615
1187.92| Thalwag .07 0.07 1970860.7733 845194.7879 488.8541
1188.79| Thalwag .65 0.65 1970860.5891 845193.9364 488.2093
1192.29|Thalwag .59 0.59 1970860.0019 845190.4923 488.2778
1196.42|Thalwag .72 0.72 1970860.2615 845186.3651 488.1404
1201.33|Thalwag .46 0.46 1970860.9357 845181.5047 488.4082
1209.39{Thalwag .8 0.80 1970862.2884 845173.5573 488.0411

Station L/R bankfull WS Easting Northing Elevation

71|L NA 1971319.7696 845949.4610 506.3365

85]L NA 1971320.6228 845937.3731 505.5715

95|L NA 1971320.9589 845926.9273 505.3094
104|L NA 1971321.0306 845918.0096 505.0596

96|L NA 1971315.5515 845926.1194 504.8485

88|L NA 1971314.7493 845933.1896 504.9614

82|L NA 1971315.2775 845939.6203 504.8932

76]L NA 1971316.7476 845944.8153 505.7606
137]L NA 1971324.8707 845886.2118 504.6779
1491L NA 1971324.2916 845874.1504 504.6540
158]|L NA 1971323.6452 845865.8916 504.7321
167]|L NA 1971325.2387 845857.9454 504.7916
175]L NA 1971324.6973 845851.0401 504.2537
164|L NA 1971319.7111 845860.1229 503.6524
156{L NA 1971319.2927 845868.0570 503.8389
147 )L NA 1971319.4080 845876.5731 504.1650
141]L NA 1971321.8398 845882.9191 504.2408
187]L NA 1971327.5661 845839.5840 504.7512
196|L NA 1971327.5446 845830.4499 504.3165
203]L NA 1971327.5621 845822.3486 504.1897
213]|L NA 1971328.4054 845813.2247 503.9866
2191L NA 1971328.8752 845807.0488 503.7745
216}L NA 1971325.9846 845810.6167 503.0843
207|L NA 1971324.9736 845817.9225 503.4150
200|L NA 1971324.4668 845825.8006 503.7618
190]L NA 1971325.5330 845835.6308 504.0030
701]L NA 1971180.2676 845507.9985 499.0068
704|L NA 1971176.6595 845501.5245 499.8535
707]L NA 1971173.7676 845496.4304 499.7713
715{L NA 1971166.8125 845495.5798 499.5923
702]L NA 1971159.0180 845495.1744 499.2815




As-Built Survey Data (estimated survey date August 2006)

Station Description Water Depth Easting Northing Elevation
732{L NA 1971149.5343 845493.3223 499.2765
746{L NA 1971143.5192 845483.7475 498.7124
764{L NA 1971139.7785 845471.6940 498.3568
748]L NA 1971146.2261 845478.2277 499.2594
732|L NA 1971152.3924 845488.8461 499.3636
722|L NA 1971161.5749 845491.5538 499.8483
707]L NA 1971175.8737 845494.0652 500.0124
704{L NA 1971180.0403 845499.0850 500.1083
715|R NA 1971154.8938 845522.0240 500.6988
723|R NA 1971150.0706 845515.0502 500.0842
734|R NA 1971138.6906 845510.3622 500.2305
745|R NA 1971130.0087 845499.8058 499.8988
753|R NA 1971123.6220 845490.4488 499.9012
756[R NA 1971123.3931 845483.3886 499.7964

1172|{R NA 1970850.9689 845227.6866 492.0394
1157{R NA 1970858.9796 845234.2918 492.0122
1151{R NA 1970867.2346 845241.4085 492.6066
1145|R NA 1970874.8383 845248.2349 493.1723
1032[R NA 1970883.7452 845255.2738 493.1251
1022{R NA 1970892.7526 845260.7996 493.2506
1112]R NA 1970902.3222 845265.9166 493.1574
1102|R NA 1970911.9403 845269.7101 493.3166
1090|R NA 1970921.4743 845274.4322 493.2743
1080{R NA 1970930.5570 845279.3081 493.8792
1069{R NA 1970939.8772 845285.1224 493.8431
1060{R NA 1970949.7799 845289.4991 493.9614
1049|R NA 1970959.9967 845294.2135 4941323
1037|R NA 1970970.2546 845298.5726 493.7768
1025{R NA 1970980.7851 845303.4088 494.1396
1008[R NA 1970990.5001 845308.7613 494.8086

991{R NA 1970999.2364 845316.7892 495.0331

977|R NA 1971005.5318 845326.4270 495.4782

971{R NA 1971012.5351 845335.1391 495.2737

962[R NA 1971021.2198 845343.0201 495.8534

950|R NA 1971030.3382 845349.4462 496.3327

940{R NA 1971040.1408 845354.8319 496.6729

930{R NA 1971048.6019 845360.1269 497.1925

919|R NA 1971057.7578 845365.8116 497.7857
1210{R NA 1970851.6970 845180.9316 491.0279
1201{R NA 1970849.9105 845189.1231 490.9252
1195{R NA 1970849.2588 845194.5044 491.4352
1190|R NA 1970851.9848 845199.8089 491.1774
1199{L NA 1970867.0614 845192.4546 490.1964
1204{L NA 1970866.4736 845185.1467 490.2532
1158|L NA 1970874.2689 845225.4786 490.6403
1212{L NA 1970866.3922 845178.5621 490.3889
1048]|L NA 1970880.3328 845233.7397 491.0376
1214(L NA 1970868.1490 845176.5555 490.5120
1037|L NA 1970888.1744 845239.3134 491.2314
1212]L NA 1970876.2337 845178.8246 490.7481
1028]|L NA 1970897.1201 845244.0443 491.3166
1025]{L NA 1970899.9486 845245.3648 491.6322
1088]|L NA 1970931.7551 845259.4212 492.8526
1077]L NA 1970941.8135 845263.6990 492.7583
1067|L NA 1970950.5662 845268.8502 493.1199
1058]L NA 1970958.6046 845272.0178 493.5643




As-Built Survey Data (estimated survey date August 2006)

Station Description Water Depth Easting Northing Elevation
1032jL NA 1970981.1177 845283.0413 493.3532
1023|L NA 1970989.8378 845287.4868 493.3648
1014|L NA 1970999.3626 845288.6838 493.8653
1007{L NA 1971005.5470 845292.2085 494.7184

997]L NA 1971014.6996 845298.6025 494.3818
991]L NA 1971018.4694 845307.1570 494.0936
973|L NA 1971022.4466 845320.9221 494.6311
959|L NA 1971031.0732 845329.6849 494.2406
9471L NA 1971041.6647 845336.3765 495.3340
934iL NA 1971052.9491 845342.8646 495.9175
918jL NA 1971067.9629 845347.5564 496.5127




Appendix E. Design/Construction Plans
(Provided by NC EEP)

Stillhouse Creek Stream Restoration Mitigation Plan
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