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3.0 EXECUTIVE SUMMARY/PROJECT ABSTRACT
Project goals and objectives for the Mill Branch stream restoration project included:

Goal — Reduce Erosion
I. Objective — Restoration of the stream channel and banks will reduce sediment loads and
erosion.

Goal — Improve water quality
I. Objective — Reduce nutrients from entering the stream from cattle by fencing the
conservation easement and restoring a vegetative buffer.

Goal — Provide wildlife habitat
i Obijective — Protect floral and biotic diversity via preservation.
ii. Obijective — Restore the riparian buffer by planting native species.

Goal - Improve aquatic habitat
i Objective — Enhance instream habitat with woody debris .
ii. Restore the stream bed structure.

The North Carolina Ecosystem Enhancement Program (EEP) restored 3,507.5 linear feet of an Unnamed
Tributary (UT) to Mill Branch located on the Jones property, south of Whiteville, in Columbus County,
North Carolina. Construction of the project began on October 30, 2006, the stream restoration was
completed on January 25, 2007 and planting was completed on January 31, 2007. Approximately 1,750
linear feet of Mill Branch and 37.3 acres of associated riparian and non-riparian wetlands along Mill
Branch downstream of the restoration area were also preserved as part of this project.

Four (4) permanent vegetation plots were initially established and used in annual vegetation monitoring.
For 2011, five (5) additional random transect plots were added (Figure 2-2e). Overall, the site is
exceeding the minimum success requirements yielding a site average of 291 stems per acre. The
vegetative success criteria is based on the US Army Corps of Engineers Stream Mitigation Guidelines
(USACE, 2003). As per the mitigation plan, the vegetative success criteria will be the survival of 260
planted woody stems per acre at the end of the year 5 monitoring period. Monitoring for 2011
demonstrated that vegetation plots VP2, VP3, and RT4 fall below the minimum success requirements.
Vegetation plots VP1, VP4, RT1, RT2, RT3, and RT5 meet or exceed minimum success requirements.
Vegetation plot and Random Transect Plots are identified in Figure 2b-2e. Supplemental planting for
areas with low woody stem densities have been put under contract by EEP.

The majority of the stream is functioning well and holding grade, however, the stream has areas of
concern that may require repair due to sediment aggradation in the western and upper reaches. Overall the
project is performing adequately. Channel dimension and pattern are similar to as-built conditions. The
channel profile appears to be holding grade and maintaining bedform features. Since project construction,
North Carolina has experienced a moderate to severe drought. Although conditions have improved over
the past growing season, the drought has caused low flow periods resulting in vegetation growing within
the stream channel. The western reach has constricted water flow due to substantial amount of rooted
vegetation within the constructed channel. This condition is a result of long periods of low to zero flow
conditions. The vegetation has caused disruption of sediment transport resulting in areas of sediment
deposition on parts of the project.
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Wetland restoration or enhancement was not a part of the Mill Branch Stream Restoration Site. Therefore,
no wetland monitoring is required.

Summary information/data related to the occurrence of items such as beaver or encroachment and
statistics related to performance of various project and monitoring elements can be found in the tables and
figures in the report appendices. Narrative background and supporting information formerly found in
these reports can be found in the mitigation and restoration plan documents available on EEP’s website.
All raw data supporting the tables and figures in the appendices is available from EEP upon request.

4.0 METHODOLOGY

Stream monitoring was completed by utilizing total station survey along with Rosgen Level Il techniques
to determine stream stability and performance. The annual cross-sectional survey included points
surveyed at all breaks in slope, bankfull, inner berm, edge of water, and thalweg, if the features were
present. Longitudinal profile survey was conducted for the entire length of the restored channel for stream
reaches. Measurements included thalweg, water surface, and bankfull. Existing onsite benchmarks were
used for survey control.

Vegetative sample plots were quantitatively monitored during the growing season. Four 100m? plots were
established for site monitoring. Species composition, density, vigor and survival were all monitored. Each
plot corner is permanently located with rebar. For 2011, five (5) additional random transect plots were
utilized for vegetation monitoring. The random transect plot origin corner was selected utilizing an XY
random scatter utility in GIS software then a frisbee was thrown to determine a random bearing for plot
direction. Once the plot location and bearing was determined, a measured plot of 100m? was established
and GPS located (plot layout was 5x20 meter). A stem count was then conducted within the plot limits to
ascertain trees per acre. Year 5 vegetation monitoring was completed in September 2011 utilizing the
Carolina Vegetation Survey (CVS) — EEP protocol Level 1 (version 4.1) and random plot sampling as
described.

Photo monitoring was conducted by walking each stream reach and taking photos at each predetermined
photo point location using a digital camera.

5.0 References

USACOE (2003). Stream Mitigation Guidelines. USACOE, USEPA, NCWRC, NCDENR-DWQ.
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Source: USGS 7.5 Minute Quadrangle, Nikina & Tarbor City East, NC

Directions to Mill Branch Stream Restoration Site:
From Raleigh, take 1-95 South to Exit 20 (NC 211).
At the end of the ramp turn left to go east on
NC 211. Stay on road as it becomes NC-72, follow
for about 12 miles, then turn left onto US-74.
Whiteville, take US-701 Bypass south and follow
for approximately 10 miles. Turn left onto Lebanon
Church Road (SR 1141). The gated entrance into
the pasture surrounding the projet site is on the left
just past Lebanon United Methodist Chruch.
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Table 1. Project Components and Mitigation Credits
Mill Branch Stream Restoration Site, EEP No. 251

Mitigation Credits

Stream Riparian Non-Riparian Buffer Nitrogen Phosphorous
(LF) Wetland Wetland Nutrient Nutrient Offset
(acres) (acres) Offset
Type R RE R RE R RE
Totals 3507.5* 350 7.2 0.3
Project Components
Project Stationing/Location Existing Approach Restoration or Restoration Mitigation
Component Footage/Acreage Restoration Footage or Ratio
Equivalent Acreage
Western 10+00 to 17+65.2 660 Priority 2 765.2 11
Reach
Upper Reach | 10+00.0 to 14+39.2 340 Priority 2 439.2 1:1
Middle Reach | 10+00.0 to 25+55.3 1265 Priority 2 1,555.3 1:1
Lower Reach | 10+00.0 to 17+47.8 670 Priority 2 747.8 1:1
Mill Branch 1750 Preservation 350.0 5:1
Riparian . .
Wetland 35.8 Preservation 7.16 5:1
Non-Riparian . .
Wetland 15 Preservation 5:1
Component Summation
Restoration Level | Stream (Linear Feet) | Riparian Wetland Non-riparian Buffer Upland
(acres) Wetland (acres) (acres) (acres)
Restoration and
Preservation 3677 12 0.3

*180 LF deduction from the total stream restoration credits due to the three (3) potential stream crossings.

Table 2. Project Activity and Reporting History
Mill Branch Stream Restoration Site, EEP No. 251

Coﬁ:;[;on Actual Co_mpletion
Activity or Report Complete or Delivery
Restoration Plan NA Jan 2005
Final Design - 90% NA Sept 2005
Construction Jan 2007 Jan 2007
Temporary S&E mix applied to entire project area Jan 2007 Jan 2007
Permanent seed mix applied to entire project area Jan 2007 Jan 2007
Containerized and B&B plantings Jan 2007 Jan 2007
Mitigation Plan / As-built (Year 0 Monitoring - baseline) April 2007 June 2007
Year 1 Monitoring Nov 2007 Dec 2007
Year 2 Monitoring Nov 2008 Jan 2009
Year 3 Monitoring Nov 2009 Nov 2009
Year 4 Monitoring Oct 2010 Nov 2010
Year 5 Monitoring October 2011 October 2011
Mill Branch Restoration Site Project — EEP No. 251 Appendix A
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Table 3. Project Contacts Table
Mill Branch Stream Restoration Site, EEP No. 251

Designer

Primary project design POC

Stantec Consulting Services, Inc.
801 Jones Franklin Road Suite 300
Raleigh, NC 27606

Brad Fairley, (919) 851-6866

Construction Contractor

Construction contractor POC

North State Environmental, Inc

2889 Lowery St. Suite B
Winston-Salem, NC 27101

Darrell Westmoreland (336) 725-2405

Planting Contractor

Planting Contractor POC

North State Environmental, Inc

2889 Lowery St. Suite B
Winston-Salem, NC 27101

Darrell Westmoreland (336) 725-2405

Seeding Contractor

Seeding Contractor POC

North State Environmental, Inc

2889 Lowery St. Suite B
Winston-Salem, NC 27101

Darrell Westmoreland (336) 725-2405

Seed Mix Sources

Contact North State Environmental, Inc

Nursery Stock Suppliers

Dykes & Son Nursery
825 Maude Etter Rd
McMinnville, TN 37110

North State Environmental, Inc
2889 Lowery St. Suite B
Winston-Salem, NC 27101
Stephen C. Joyce (336) 725-2405

Monitoring Performers
(MY2, MY3, MY4, MY5)

Rummel, Klepper, and Kahl, LLP
900 Ridgefield Drive Suite 250
Raleigh, NC 27609

Stream Monitoring POC
Vegetation Monitoring POC
Wetland Monitoring POC

Pete Stafford (919)878-9560
Pete Stafford (919)878-9560
NA

Mill Branch Restoration Site Project — EEP No. 251
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Table 4. Project Baseline Information and Attributes

Mill Branch Stream Restoration Site, EEP No. 251

Project Information

Project Name

Mill Branch Stream Restoration Project

Project County

Columbus

Project Area

N/A

Project Coordinates (Lat and Long)

34.219130, -78.751094

Project Watershed Summary Information

Physiographic Region

Coastal Plain

River Basin

Lumber

USGS HUC 8 Digit 03040206

USGS HUC 14 Digit 03040206060020

NCDWQ Subbasin 03-07-57
Project Drainage Area 178 acres
Project Drainage impervious cover estimate (%) | <1 percent

CGIA Land Use Classification

Reach Summary Information
Parameters Western Upper Middle Lower
Length of Reach 765.2 439.2 1,555.3 747.8
Valley Classification
Drainage Area 178 acres
NCDWAQ Stream Identification Score
NCDWQ Water Quality Classification C, SW C SW C
Morphological Description (stream type) C
Evolutionary Trend N/A
Goldsboro | Muckale

Underlying Mapped Soils Muckalee , Wagram Muckalee

. Moderatel Poorl .
Drainage Class Poorly Drained Drained Draineyd Poorly Drained
Soil Hydric Status Hydric A Hydric B | Hydric A Hydric A
Slope
FEMA Classification
Native Vegetation Community
Percent Composition Exotic Invasive
Vegetation

Wetland Summary Information

37.3 acres of wetlands preserved as part of this project. Preservation information available by request from EEP.

Regulatory Considerations

Regulation Applicable? Resolved? Doscuupngs;g'l?on

Waters of the United States — Section 404 Yes Yes Upon Request
Waters of the United States — Section 401 Yes Yes Upon Request
Endangered Species Act Yes Yes Upon Request
Historic Preservation Act Yes Yes Upon Request
Coastal Zone Management Act (CZMA)

Coastal Area Management Act (CAMA) No

FEMA Floodplain Compliance Yes Yes Upon Request
Essential Fisheries Habitat No

Mill Branch Restoration Site Project — EEP No. 251
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Table5a - Visual Stream Morphological Stability Assessment
Reach ID - Western
Assessed Length — 765.2 If

Number Number with Footage Adjusted
M ajor Channel Stable, Total Number Number of Amount of % Stabilizin with % for
Channel Metric Performing - . Unstable Unstable Performing as 9 Stabilizing | Stabilizing
Sub-Category in As-built Woody
Category as Segments Footage Intended Vegetation Woody Woody
Intended €9 Vegetation | Vegetation
1. Bed 1. Vertical Stability 1. Aggradation 1 050 93.5%
(Riffle and Run 2. Degradation
Units) 0 0 100%
2. Riffle Condition 1. Texture/Substrate 12 13 92%
3. Meander Pool 1. Depth 11 12 92%
Condition 2. Length 11 12 92%
4. Thalweg Condition | 1. Thalweg at
upstream of meander NA NA NA
bend
2. Thalweg centering
at downstream of NA NA NA
meander
2. Bank 1. Scoured/Eroding Bankt lta_cking ;
vegetative cover from
poor growth and/or 0 0 100% NA NA 100%
scour and erosion
2. Undercut Banks
undercut/overhanging 0 0 100% NA NA 100%
3. Mass Wastin Bank slumping,
Ing caving, o collapse 0 0 100% NA NA 100%
Totals 0 0 100% NA NA 100%
3.Engineered | 1. Overall Integrity _Sttructtur?tsh physically
intact with no
Structures dislodged boulders or 2 2 100%
logs
2. Grade Control Gfﬁfi;t@mw'
exnioiting
maintenance of grade 2 2 100%
across the sill
2a. Piping Structures Lacking
any substantial flow
underneath sills or 2 2 100%
arms
3. Bank Protection Bank erosion within
the structures extent of
influence does not N/A N/A 100%
exceed 15%
4. Habitat Pool forming
structures maintaining
— Max Pool Depth:
Mean Bankfull Depth
Ratio > 1.6 N/A N/A NA
Rootwads/logs
providing some cover
at base flow.
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Table5b - Visual Stream M orphological Stability Assessment
Reach ID - Upper
Assessed Length —439.2 If

M ajor
Channel
Category

Channel
Sub-Category

Metric

Number
Stable,
Performing
as
Intended

Total Number
in As-built

Number of
Unstable

Segments

Amount of
Unstable
Footage

%
Performing as
Intended

Number with
Stabilizing
Woody
Vegetation

Footage
with
Stabilizing
Woody
Vegetation

Adjusted
% for
Stabilizing
Woody
Vegetation

1. Bed

1. Vertical Stability
(Riffle and Run
Units)

1. Aggradation

2. Degradation

2

75

83%

0

0

100%

2. Riffle Condition

1. Texture/Substrate

3. Meander Pool
Condition

1. Depth

10

2. Length

10

4. Thalweg Condition

1. Thalweg at
upstream of meander
bend

NA

NA

2. Thalweg centering
at downstream of
meander

NA

NA

75%

80%

80%

NA

NA

2. Bank

1. Scoured/Eroding

Bank lacking
vegetative cover from
poor growth and/or
scour and erosion

2. Undercut

Banks
undercut/overhanging

3. Mass Wasting

Bank slumping,
caving, or collapse

100%

NA

NA

100%

100%

NA

NA

100%

100%

NA

NA

100%

Totals

100%

NA

NA

100%

3. Engineered
Structures

1. Overall Integrity

Structures physically
intact with no
dislodged boulders or
logs

2. Grade Control

Grade Control
exhibiting
maintenance of grade
across the sill

2a. Piping

Structures Lacking
any substantial flow
underneath sills or
arms

3. Bank Protection

Bank erosion within
the structures extent of
influence does not
exceed 15%

4. Habitat

Pool forming
structures maintaining
— Max Pool Depth:
Mean Bankfull Depth
Ratio> 1.6
Rootwads/logs
providing some cover
at base flow.

NA

NA

100%

100%

100%

100%

NA

Mill Branch Stream Restoration Project — EEP No. 251
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Table 5c¢ - Visual Stream Morphological Stability Assessment
Reach ID - Middle
Assessed Length — 1555.3 If

M ajor
Channel
Category

Channel
Sub-Category

Metric

Number
Stable,
Performing
as
Intended

Total Number
in As-built

Number of
Unstable

Segments

Amount of
Unstable
Footage

%
Performing as
Intended

Number with
Stabilizing
Woody
Vegetation

Footage
with
Stabilizing
Woody
Vegetation

Adjusted
% for
Stabilizing
Woody
Vegetation

1. Bed

1. Vertical Stability
(Riffle and Run
Units)

1. Aggradation

2. Degradation

0

0

100%

0

0

100%

2. Riffle Condition

1. Texture/Substrate

3. Meander Pool
Condition

1. Depth

2. Length

4. Thalweg Condition

1. Thalweg at
upstream of meander
bend

NA

NA

2. Thalweg centering
at downstream of
meander

NA

NA

100%

100%

100%

NA

NA

2. Bank

1. Scoured/Eroding

Bank lacking
vegetative cover from
poor growth and/or
scour and erosion

2. Undercut

Banks
undercut/overhanging

3. Mass Wasting

Bank slumping,
caving, or collapse

100%

NA

NA

100%

100%

NA

NA

100%

100%

NA

NA

100%

Totals

NA

NA

NA

100%

3. Engineered
Structures

1. Overall Integrity

Structures physically
intact with no
dislodged boulders or
logs

2. Grade Control

Grade Control
exhibiting
maintenance of grade
across the sill

2a. Piping

Structures Lacking
any substantial flow
underneath sills or
arms

3. Bank Protection

Bank erosion within
the structures extent of
influence does not
exceed 15%

NA

NA

4. Habitat

Pool forming
structures maintaining
— Max Pool Depth:
Mean Bankfull Depth
Ratio> 1.6
Rootwads/logs
providing some cover
at base flow.

NA

NA

100%

100%

100%

NA

NA
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Table5d - Visual Stream M orphological Stability Assessment
Reach ID - Lower
Assessed Length — 747.8 If

M ajor
Channel
Category

Channel
Sub-Category

Metric

Number
Stable,
Performing
as
Intended

Total Number
in As-built

Number of
Unstable

Segments

Amount of
Unstable
Footage

%
Performing as
Intended

Number with
Stabilizing
Woody
Vegetation

Footage
with
Stabilizing
Woody
Vegetation

Adjusted
% for
Stabilizing
Woody
Vegetation

1. Bed

1. Vertical Stability
(Riffle and Run
Units)

1. Aggradation

2. Degradation

0

0

100%

0

0

100%

2. Riffle Condition

1. Texture/Substrate

3. Meander Pool
Condition

1. Depth

2. Length

4. Thalweg Condition

1. Thalweg at
upstream of meander
bend

NA

NA

2. Thalweg centering
at downstream of
meander

NA

NA

100%

100%

100%

NA

NA

2. Bank

1. Scoured/Eroding

Bank lacking
vegetative cover from
poor growth and/or
scour and erosion

2. Undercut

Banks
undercut/overhanging

3. Mass Wasting

Bank slumping,
caving, or collapse

100%

NA

NA

100%

100%

NA

NA

100%

100%

NA

NA

100%

Totals

100%

NA

NA

100%

3. Engineered
Structures

1. Overall Integrity

Structures physically
intact with no
dislodged boulders or
logs

2. Grade Control

Grade Control
exhibiting
maintenance of grade
across the sill

2a. Piping

Structures Lacking
any substantial flow
underneath sills or
arms

3. Bank Protection

Bank erosion within
the structures extent of
influence does not
exceed 15%

NA

NA

4. Habitat

Pool forming
structures maintaining
— Max Pool Depth:
Mean Bankfull Depth
Ratio> 1.6
Rootwads/logs
providing some cover
at base flow.

NA

NA

100%

100%

100%

NA

NA

Mill Branch Stream Restoration Project — EEP No. 251
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Table 6 — Vegetation Condition Assessment
Planted Acreage - NA

Vegetation Category Definitions M apping Threshold CCPV Depiction Number of Polygons Combined Acreage % of Planted Acreage
1. Bare Areas Very Limited Cover of Various Violet 2 .25 acre 2.2%
both woody and
herbaceous material
2. Low Stem Density Woody stem densities 100 m® 0.0247 acre RED 3 .17 acre 2%
Areas* clearly below target

levels based on MY3, 4,
or 5 stem count criteria

3. Areas of Poor Areas with woody stems | 100 m* 0.0247 acre RED 3 .17 acre 2%
Growth Ratesor Vigor of a size class that are
obviously small given the
monitoring year

* Areas quantified via CVS monitoring. Other areas throughout the site have low stem densities quantified visually. Supplemental planting areas with low woody stem densities have been put
under contract by EEP.

Mill Branch Stream Restoration Project — EEP No. 251 Appendix B
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Stream Problem Areas
Mill Branch Stream Restoration Site EEP Project No. 251
Feature Issue Station Number Suspected Cause | Photo Number
Sediment Western 10+00 to | Trapped SPA1
Deposition 13+50 Sediment/Low
Flow
Sediment Upper 10+00 to Trapped
Deposition 14+00 Sediment/Low
Flow
Bare Ground Figure 2c, Figure | Dry VPA 1
2b Conditions/Possible
Rill Erosion outside
of Easement
Boundary

Vegetation Problem Areas
Mill Branch Stream Restoration Site EEP Project No. 251

Feature Category | Station Number Suspected Cause | Photo Number
Cattail Throughout Low Flow VPA 2
Conditions
Mill Branch Stream Restoration Project — EEP No. 251 Appendix B
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Stream Photo Station Photos (all photos recorded on September 23, 2011)

Photo Station 2. Beginning of Western Reach — Downstream

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
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Photo Station 4 Riffle Cross-section 1 — Upstream — Western Reach

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
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Photo Station 6. Pool Cross-section — Upstream — Western Reach

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
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Photo Station 10. Beginning of Upper Reach — Downstream

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
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Photo Station 12. Pool Cross-section 3 — Upstream — Upper Reach

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
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Photo Station 14. Riffle Cross-section 4 — Upstream — Upper Reach

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
February 17, 2012 - Monitoring Year 5 of 5 Appendix B



Photo Station 18. Confluence of Western and Upper Reaches — Upper Reach

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
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Photo Station 20. Ford Crossing — Upstream — Middle Reach

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
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Photo Station 24. Riffle Cross-section 5 - Upstream — Middle Reach

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
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Photo Station 26. Pool Cross-section 6 - Upstream — Middle Reach

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
February 17, 2012 - Monitoring Year 5 of 5 Appendix B



Photo Station 28. Gravel Crossing - Downstream — Lower Reach

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
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Photo Station 32. Riffle Cross-section 7 — Downstream — Lower Reach

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
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Photo Station 34. End of Project — Upstream — Lower Reach

Mill Branch Restoration Project — EEP No. 251 All photos recorded on September 23, 2011
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Stream Problem Area Photos (all photos recorded on September 23, 2011)

SPA 2 - Cattail growing in stream channel — Throughout project site

Mill Branch Restoration Site Project — EEP No. 251 All photos recorded on September 23, 2011
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SPA 3 - Vegetation growing in the channel bed. Middle Reach

Mill Branch Restoration Site Project — EEP No. 251 All photos recorded on September 23, 2011
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Vegetation Monitoring Plot Photos (all photos recorded on September 23, 2011)

Vegetation Plot 2

Mill Branch Restoration Site Project — EEP No. 251 All photos recorded on September 23, 2011
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Vegetation Plot 4

Mill Branch Restoration Site Project — EEP No. 251 All photos recorded on September 23, 2011
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Table 7. Vegetation Plot Criteria Attainment
Mill Branch Stream Restoration Project EEP No: 251

Tract Vegetation Plot Vegetation Survival Threshold Met? Tract Mean
ID
Western VP1 Y 100%
Upper VP2 N 0%
Middle VP3 N 0%
Lower VP4 Y 100%
Mill Branch Stream Restoration Project - EEP Appendix C
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Table8. CVSVegetation Plot Metadata
Mill Branch Stream Restoration Project EEP No: 251

Report Prepared By

William (Pete) Stafford

Date Prepared

10/11/2011 11:15

Database Name

MillBranch-2011-A.mdb

Database Location

C:\Documents and Settings\pstafford\Desktop\CV'S Veg Data

Computer Name

STAFFORDP

Description Worksheets In This Document

Description of database file, the report worksheets, and a

M etadata summary of project(s) and project data.
Each project is listed with its PLANTED stems per acre, for
Proj, planted each year. This excludes live stakes.

Proj, total stems

Each project is listed with its TOTAL stems per acre, for each
year. This includes live stakes, all planted stems, and all
natural/volunteer stems.

List of plots surveyed with location and summary data (live

Plots stems, dead stems, missing, etc.).
Vigor Frequency distribution of vigor classes for stems for all plots.
Vigor by Spp Frequency distribution of vigor classes listed by species.

List of most frequent damage classes with number of
Damage occurrences and percent of total stems impacted by each.
Damage by Spp Damage values tallied by type for each species.

Damage by Plot

Damage values tallied by type for each plot.

Planted Stems by Plot and Spp

A matrix of the count of PLANTED living stems of each
species for each plot; dead and missing stems are excluded.

Project Summary

Project Code 251

Project Name Mill Branch Stream Restoration
Description Stream and Wetland Restoration
River Basin Lumber

L ength(ft)

Stream-to-edge width (ft)

Area(sg m)

Required Plots (calculated)

Mill Branch Stream Restoration Project - EEP
February 17, 2012 — Monitoring Year 5 of 5
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Table 9 - Planted and Total Counts (Species by Plot with Annual Means)

CURRENT DATA (MY5 2011) ANNUAL MEANS
Plot 1 Plot 2 Plot 3 Plot 4 Current Mean MY4 (2010) (MY 3 (2009) |[MY2(2008) |MY1 (2007)*|AB (2007)**
Scientific Name Common Name Type P T P T P T P T P T P T P T P T P T P T
Betula nigra River Birch Tree 1 1 1 1 1 3 2 3 2 3 2 3 2 3 3 3 3
Carpinus caroliniana var. caroliniana American Hornbeam Tree 2 1 2 1 5 1 5 1 5 1 5 2 5 5 5 5
Cephalanthus occidentalis Buttonbush Shrub 1 1 0 2 0 2 0 1 0 1 0 0 0 0
Cornus amomum Silky Dogwood Tree 1 2 4 1 1 8 1 8 1 8 3 8 5 8 8 8 8
Liriodendron tulipifera var. tulipifera Tulip Poplar Tree 2 1 1 3 1 2 6 2 6 2 2 2 2 2 2 2 2
Platanus occidentalis var. occidentalis Sycamore Tree 1 1 1 1 1 4 1 4 1 4 3 4 3 4 4 4 4
Quercus lyrata Overcup Oak Tree 1 1 3 1 1 5 2 5 2 5 5 5 4 5 5 5 5
Quercus pagoda Cherrybark Oak Tree 1 2 1 1 1 4 1 4 1 1 1 1 1 1 1 1
Quercus phellos Willow Oak Tree 2 1 3 1 6 1 6 1 6 5 6 6 6 6 6 6
Quercus nigra Water Oak Tree 2 1 3 1 5 1 5 1 0 1 1 1 1 1 1
Salix sericea Silky Willow Tree 3 1 1 4 1 8 2 8 2 8 3 8 4 8 8 8 8
Plot Area 0.025 acre 0.025 acre 0.025 acre 0.025 acre
*No baseline data for this project Species Count 7 3 4 7 11 11 10 11 10 10
Type = Tree or Shrub Stem Count 8 4 6 9 27 27 26 31 43 43
P = Planted, T = Total Stems/Acre 320 160 240 360 270 270 260 310 430 430
Table 9a - Random Transect Plot Total Count Table 9b. Vegetation History: Stems/Acre Planted
Planted
Stem | TreesPer
Plot Sizeand Layout Count Acre YEARO]JYEAR 1| YEAR 2] YEAR 3] YEAR 4|YEAR 5

Random Transect Plot 1 0.025 acre 7 280 PLOT #| Planted | Planted | Planted | Planted | Planted | Planted

Random Transect Plot 2 0.025 acre 9 360 Plot 1 467 440 360 280 320 320

Random Transect Plot 3 0.025 acre 9 360 [ Plot2 | 647 480 160 200 160 160

Random Transect Plot 4 0.025 acre 6 240 Plot 3 728 320 280 240 240 240

Random Transect Plot 5 0.025 acre 8 320 [ Plotd | 647 560 430 320 360 360

Random Transect Plot Totals 0.125 acre 39 312
Site Totals: Permanent and Random Plots
0.225 acre 70 291

Mill Branch Stream Restoration Project - EEP No. 251
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Watershed
Cross Section 1
Drainage Area NA

Project Name Mill Branch, MY5

Photo of Cross-Section 1 - Looking
Downstream @ STA 2+15

Date Mar-11
Crew Tutt, Stafford Picture Taken September 23, 2011
Summary Data <3 e
As-Built Survey 2007.00 2008.00 2009.00 2010.00 2011.00 Bankfull Elv. 775 P
As-Built Survey 2007 MY1 2008 MY2 2009 MY3 2010 MY4 2011 MY5 BF Area 2.7
Station Elv  Notes | Station Elv  Notes | Station Elv  Notes | Station Elv Notes | Station Elv  Notes [ Station Elv Notes |BF Width 211
810 8190 2054 8159 2720 8150 20.00 81.22 31.00 81.06 28.00 80.98 Flood Prone Elv. 78
2200 8150 LPIN 2212 8151 3440 80.80 39.72 80.70 3896 80.63 41.87 80.28 Flood Prone Width 404
30.60 8103 3012 8116 38.80 80.20 46.69 7899 46.14 7877 4945 77.79 Max Depth 0.6
39.90 80.60 40.13  80.63 45.70 78.10 5121 77.87 51.27 77.82 56.85 77.51 Mean Depth 0.1
4510  79.30 50.70  77.80 49.00 77.90 5558 77.67 56.42 77.78 5832 77.25 ‘W/D Ratio 166.9
50.60  77.90 57.01 77.70 5320 77.80 57.00 77.69 5823 77.65 59.86 77.03 ER 1.9
56.10  77.70 58.64 77.46 5550 77.40 5949 77.18 60.19 77.38 60.99 76.90 Bank Height Ratio
5890 77.50 LBKF 60.30 77.06 56.20 77.20 59.92 77.18 6241 7712 61.86 77.21 Stream Type C5
6030 77.20 61.85 76.92 56.50 77.20 60.25 77.05 6323 7713 6292 77.19
6140  76.90 6360 77.26 6140 76.60 6155 77.06 6435 7744 64.04 7749
6270 77.10 64.88 77.39 64.20 77.30 62.75 7731 66.13 77.59 65.73 7755
64.80 7750 RBKF| 67.97 7754 66.80 77.60 65.86 77.55 66.71 77.60 73.04 7748
69.10 77.60 7723 7743 67.90 77.70 66.28 77.77 76.92 7757 83.93 77.45
7910 7750 85.63 77.50 70.80 77.80 76.98 7752 8464 7750 90.25 78.28
86.90  77.80 9342 7879 86.10 77.60 86.11 77.58 9443 7911 96.00 79.18
9520 79.10 97.04 79.18 97.80 79.30 96.84 79.29 11246  79.38 11864 79.88
10840  79.33 10831  79.40 12050 80.00 120.24 79.87 12048 80.01
12010 79.90 RPIN| 11885 79.77
133.00 80.40 12029 79.98
12416  79.96
Mill Branch 2011 - Riffle
Cross Section 1 - Western Reach
84.00
83.00
82.00
o 81.00
[}
& 80.00
s 79.00
=
g 78.00 +
L
L 77.00
76.00
75.00
74.00 T T T T T T T
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00
Distance (feet)
-=-2011 MY5 — 2010 MY4 —2009 MY3 —2008 MY2 ——2007 MYl —As-Built = Baseline Bankfull Monitoring Datum = Flood Prone Area
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Project Name  Mill Branch, MY5
gigir;2§:on 2 Photo of Cross-Section 2 - Looking
Drainage Area NA Downstream @ STA 1+35
Date Mar-11
Crew Tutt, Stafford Picture Taken September 23, 2011
Summary Data
As-Built Survey 2007 2008 2009 2010 2011 Bankfull Elv. 773
As-Built Survey 2007 MY1 2008 MY2 2009 MY3 2010 MY4 2011 MY5 BF Area 74
Station Elv  Notes | Station  Elv  Notes | Station Elv  Notes | Station Elv Notes | Station Elv  Notes | Station Elv Notes |BF Width 112
2250 81.70 2054 80.78 5510 80.71 44,00 80.81 4115 80.83 39.00 80.87 Flood Prone Elv. 78.5
46.10 80.80 LPIN 4995  80.64 6179 79.88 59.09 80.14 60.29 80.15 52.80 80.44 Flood Prone Width 43.9
52.60 80.56 59.14 80.31 7105 7753 7159 7753 65.73 78.76 59.40 80.14 Max Depth 1.3
61.20 80.20 63.79 7944 80.99 7731 7817 77.29 69.29 7757 70.07 7743 Mean Depth 0.7
71.80 77.30 7090 7749 84.05 77.32 84.70 77.34 7545 77.36 8226 7754 W/D Ratio 17.1
82.30 77.30 LBKF 7534 7740 87.63 77.22 90.13  77.19 86.76  77.30 85.95 7727 ER 3.9
86.70 77.30 8281 7745 9042  76.67 9453 75.93 88.77 7718 88.39 77.00 Bank Height Ratio
89.50 77.10 8769 77.22 9420 75.83 98.08 77.28 90.07 76.73 89.16 76.58 Stream Type C5
90.90 76.60 90.87 76.77 97.23  76.85 101.98 77.22 91.07 76.26 90.57 76.12
92.00 76.10 92.02 75.99 97.99 7734 103.17 7748 93.78 76.07 92.90 76.05
92.90 75.60 9364 76.04 10241  77.34 115.44  79.04 9432 76.04 93.90 76.23
94.20 75.60 95.07 76.07 11129 78.67 13415 79.68 95.22 76.42 9496 76.82
95.80 76.20 9593  76.60 116.92  79.02 9738 7735 97.05 77.37
97.40 77.10 98.10 77.37 132.86  79.57 102.17 7731 10455 77.77
98.70 77.30 10253 77.32 10951 7843 11225 7899
101.60 7731 RBKF| 107.26 78.03 117.38  79.15 13377 79.79
110.00 78.40 11367 79.09 131.26  79.68
118.90 79.10 125.03 79.19 13374 79.72
134.20 79.60 RPIN| 134.13 79.70
150.80 80.10 13653 79.76
Mill Branch 2011
Cross Section 2 - Western Reach
84.00
83.00
82.00
g 81.00 \g;
& 80.00
c 79.00
E=l
§ 78.00 —
@ 77.00
w
76.00
75.00
74.00 T T T T T T T T
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00
Distance (feet)
‘ -8-2011 MY5 — 2010 MY4 —2009 MY3 —2008 MY2 —2007 MYl —As-Built = Baseline Bankfull Monitoring Datum = Flood Prone Area ‘
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Watershed
Cross Sectior 3
Drainage Are NA

Project Nami Mill Branch, MY5

| Photo of Cross-Section 3 - Looking Downstream @ STA |

1+07

Date Mar-11
Crew Tutt, Stafford Picture Taken September 23, 2011
Summary Data
As-Built Survey 2007 2008 2009 2010 2011 Bankfull Elv. 74
As-Built Survey 2007 MY1 2008 MY2 2009 MY3 2010 MY4 2011 MY5 BF Area 3
Station Elv  Notes| Station Elv  Notes| Station ~ Elv  Notes| Station Elv  Notes| Station Elv  Notes| Station Elv Notes |BF Width 6.7
5.00 78.60 16.37  78.36 19.25 78.46 32.00 78.25 5.00 78.60 20.50 78.68 Flood Prone Elv. 74.7
16.50 78.40 LPIN 16.57 78.46 31.88 78.12 53.03 74.37 23.00 78.37 30.31 78.10 Flood Prone Width 42.3
3210 77.97 2425 78.43 47.44 7474 67.89 74.03 3252 78.14 56.26 74.37 Max Depth 0.8
44,70  75.50 33.02 77.87 56.58 74.13 78.20 73.79 43.37 75.83 69.60 74.08 Mean Depth 0.5
55.60 74.00 43.29  75.93 68.91 74.01 82.83 73.19 51.84 74.45 78.33 74.07 W/D Ratio 14.7
7480  73.90 LBKF 54.40 74.09 76.96  73.85 86.07 73.88 54.36 74.06 80.40 73.81 ER 6.3
77.40 73.30 64.66  74.02 78.67  73.37 86.92 74.12 66.49 74.12 81.75 73.44 Bank Height Ratio
79.90 7270 7146  73.93 79.76  73.09 95.02 74.42 75.12  74.15 84.82 73.23 Stream Type C5
82.00 72.40 75.54  73.89 83.12 73.02 99.58 75.16 77.17  74.08 85.25 73.47
84.80 73.30 78.79  73.49 84.69 73.60 108.39  77.65 78.72  73.80 85.59 74.04
88.30  74.10 RBKF 79.85 73.33 85.72  74.00 122,55 77.83 80.53 73.42 87.74 74.11
92.80 74.20 81.23 72.99 89.58  73.95 107.39  77.30 8186 73.14 94.22 74.31
112,20 77.40 82.80 72.82 98.49  75.09 83.16  73.00 99.86 75.17
123.90 77.90 RPIN 83.89 7292 107.90 77.46 84.54 73.42 107.28 77.30
136.40 78.20 84.85 73.49 85.21 73.15 113.04 77.79
85.92  73.92 86.01 73.53
92.18 74.12 86.63 74.04
99.48  75.67 94.40 74.28
106.77 77.28 102.93 75.67
115.33  77.39 106.04 77.19
12293 77.61 113.72 7755
123.83 77.97
12835 77.94
Mill Branch 2011 - Pool
Cross Section 3 - Upper Reach
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Project Name Mill Branch, MY5
Watershed i i
Cross Section 4 Photlg of Cl;oss—Sectlc;rJri-lllggklng
Drainage Area NA ownstream @
Date Mar-11
Crew Tutt, Stafford Picture Taken September 23, 2011
Summary Data
As-Built Survey 2007 2008 2009 2010 2011 Bankfull Elv. 74
As-Built Survey 2007 MY1 2008 MY2 2009 MY3 2010 MY4 2011 MY5 BF Area 53
Station Elv  Notes| Station Elv  Notes| Station Elv  Notes| Station Elv  Notes| Station Elv  Notes| Station Elv  Notes |BF Width 15.9
8.63 7721 1571 77.26 20.00 77.53 21.00 77.62 23.50 771.75 3260 77.65 Flood Prone Elv. 46.2
1800 7743 LPIN| 1574 77.25 3438 77.49 34.31 77.24 32.90 77.44 52.33 74.03 Flood Prone Width 74.78
33.76 77.15 17.97 77.34 4571 7473 49.14 74.44 4254 75.58 59.03 74.04 Max Depth 0.8
4399  75.20 2051 77.16 52.87 73.95 54.99 74.10 48.73 7457 60.34 73.65 Mean Depth 0.3
52.83 73.92 2745 77.25 57.74 73.85 58.22 74.09 48.90 74.57 61.06 73.34 W/D Ratio 47.4
5836 7397 LBKF| 3471 77.05 58.36  73.65 60.25 73.65 52.25 74.00 61.89 73.22 ER 3
61.09 73.58 4348 75.29 59.89 73.17 62.34 73.34 59.22 74.04 64.94 73.39 Bank Height Ratio
6189  73.26 51.28 74.02 61.62 72.61 63.73 73.90 60.52 73.56 66.86 73.74 Stream Type C5
6282 7323 5519 73.97 64.14 73.33 64.36 74.07 61.20 73.35 69.31 73.74
64.17  73.39 59.44  73.85 66.74 73.78 69.53 7413 6258 7335 75.04 74.10
66.74 7403 RBKF| 60.02 73.63 67.52 73.92 8885  74.08 6275 7342 91.62 73.99
80.08  73.87 6139 73.46 72.80 73.92 9450  74.85 6354 7355 97.96 75.02
9155  74.01 6201 7321 91.46 74.06 107.40 77.30 63.80 73.64 112.96 77.54
105.64  76.96 62.76  73.04 106.47  77.15 118.50 77.20 64.25 73.92
119.34 7734 RPIN| 6431 73.33 11851 77.19 64.60 74.13
13760  77.95 6545  73.77 66.72 74.28
67.10 73.98 70.74 74.30
68.70 74.11 76.73 74.13
71.52 73.96 87.31 73.97
79.67 73.93 95.36 74.74
90.30 74.00 97.40 75.26
97.10 75.30 105.97 77.18
104.90 76.90 114.39 77.36
111.20 77.10
119.50 77.40
120.40 77.30
Mill Branch 2011 - Riffle
Cross Section 4 - Upper Reach
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80.00
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Project Name Mill Branch, MY5

gilzr;2§:on 5 Photo of Cross-Section 5 - Looking
Drainage Area NA Downstream @ STA 0+94
Date Mar-11
Crew Tutt, Stafford Picture Taken September 23, 2011
Summary Data . T PR .».* :
As-Built Survey 2007 2008 2009 2010 2011 Bankfull Elv. 69.9 %‘ oy
As-Built Survey 2007 MY1 2008 MY2 2009 MY3 2010 MY4 2011 MY5 BF Area 3.3
Station Elv  Notes| Station ~ Elv  Notes| Station Elv  Notes| Station Elv  Notes| Station ~ Elv  Notes| Station Elv Notes [BF Width 14
7.00 7520 26.63 72.99 29.70 7252 31.00 72.47 31.50 72.59 29.80 7255 Flood Prone Elv. 70.66
13.10 75.00 30.90 72.68 31.08 72.52 43.40 70.22 41.92 70.56 4530 70.00 Flood Prone Width 79.3
1930 74.00 34.38 71.95 4294  70.39 69.20 69.92 68.24  70.00 56.80 70.08 Max Depth 0.8
25.80 73.20 41.58 70.40 60.00 70.01 7115 69.74 7177 69.57 7150 69.74 Mean Depth 0.2
29.70  72.60 48.12 70.07 70.22 69.88 72.60 69.52 7330  69.35 72.81 69.52 ‘W/D Ratio 60.3
30.90 7270 LPIN 59.86 69.99 71.95 69.54 74.01 69.35 73.83 69.22 7353 69.40 ER 5.6
37.00 7140 68.98 69.89 72.63 69.25 75.51 68.90 7530  68.97 7436 69.14 Bank Height Ratio
44.20 70.10 70.44 69.70 7355 69.10 76.19 69.00 75.97 69.14 7741 69.73 Stream Type C5
52.90 70.10 7213 69.10 74.69 68.91 76.61 69.30 76.23 69.50 79.33 70.00
61.10 70.00 73.93 68.90 76.15 69.29 80.02 69.96 77.31 69.52 81.78 69.99
66.90 70.00 75.27 69.02 76.65 69.30 85.32 69.98 78.20 69.83 8751 70.09
69.00 70.00 LBKF 76.90 69.68 77.27 69.42 104.81 69.87 80.02 70.21 107.09 70.13
69.70 69.60 79.08 69.97 78.72 69.78 114.00 70.10 91.46 70.01 117.43 7011
70.90 69.40 82.45 70.06 81.18 69.96 118.90 70.10 103.22 69.87 13543 73.26
71.60 69.10 88.60 69.88 88.29 70.00 122.60 71.20 117.32 70.44 14400 7359
71.80 69.10 99.81 69.77 115.81 70.14 131.70 72.80 133.60 72.99
7260  68.90 110.30 69.83 119.00 70.25 145.80 74.00 144.87 73.66
73.00 68.90 117.95 70.05 123.58 7115
7340  68.90 125.31 70.42 132.88 72.95
7430  68.90 131.50 7148 146.38 73.85
74.80 69.10 136.29 72.85
75.40 69.30 142.21 73.56
76.10 69.50 147.31 73.69
76.70 69.70 152.59 73.56
78.50 69.90 RBKF| 153.10 73.76
81.30 69.90
84.00 69.90
9260  69.80
103.30 69.80
P} E7 W
Mill Branch 2011 - Riffle
Cross Section 5 - Middle Reach
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Watershed

Project Name Mill Branch, MY5

Cross Section 6
Drainage Are NA

Cross Section 6 - Middle Reach - Pool - Sta.
2+06 - Downstream

Date Mar-11
Crew Tutt, Stafford Picture Taken September 23, 2011
Summary Data n . d
As-Built Survey 2007 2008 2009 2010 2011 Bankfull Elv. 69.94
As-Built Survey 2007 MY1 2008 MY2 2009 MY3 2010 MY4 2011 MY5 BF Area 182
Station Elv. Notes | Station Elv. Notes | Station Elv. Notes | Station Elv. Notes | Station  Elv. Notes | Station ~ Elv.  Notes |BF Width 18
710 7424 723 7417 990 7321 10.00 7312 10.00 73.18 10.00 73.27 Flood Prone Elv. 72.3
990 7352 LPIN| 1015 7344 1137 7325 2338 70.02 1641 7163 2050 7113 Flood Prone Width | 86.5
1580  72.07 1222 73.02 2234 7093 28.16  69.69 2268 69.97 2670  70.01 Max Depth 2.4
2270 7038 19.78 71.05 2360 70.17 3061 69.56 2601 69.76 3040  69.82 Mean Depth 1
2730 69.84 24.65 70.05 29.84 69.84 3238 67.76 2854  69.64 3271 68.23 W/D Ratio 17.8
2940 70.01 LBKF| 3036 69.77 3042 69.59 3810 68.85 3081 69.42 3343 67.73 ER 48 |
30.20 69.63 3175 68.63 3219 67.85 40.14  69.09 3162 68.39 34.26 67.50 Bank Height Ratio
3130 6913 3325 67.99 3339 67.66 4275 69.75 3324 67.66 3731 67.92 Stream Type c5
3180 6863 3499 67.92 39.12 68.72 4563 7015 3601 67.93 3923 6884
3260 68.01 3582 67.85 4012 69.04 6855 69.62 36.87 6831 4168  69.42
3340 67.78 3755 68.39 4368 69.85 80.09 69.76 3751 6892 4741 7019
3420 6767 3881 69.02 46.44 7014 87.65 70.98 3942 69.02 66.99  70.18
3510 67.78 42,08 69.66 4824 7045 98.70 7310 40.86 69.32 8005  70.11
3570 6813 4499 7030 7956 70.01 10230 73.10 4497 70.03 97.44 72.90
36.40 6831 4930 70.36 8820 71.60 76.95 69.66
3740 68.70 58.47 70.07 93.65 72.80 79.77  69.98
3820 68.78 70.35 69.79 101.50 73.20 86.31 70.88
39.00 69.29 79.29 69.78 97.18 73.16
4020 6945 8554 7071 101.98 73.08
4150 69.80 91.02 7181
4310 6994 RBKF| 9576 7258
4410 7032 10206 73.17
4750 7032 10223 73.01
62.10  69.91
7990 7013
89.20 7157
9570 7282
10150 7316 RPIN
10250 7310
1069 73.14
Mill Branch 2011 - Pool
Cross Section 6 - Middle Reach
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Project Name Mill Branch, MY5
Watershed

Cross Section 7

Drainage Are: NA

Photo of Cross-Section 7 - Looking
Upstream @ STA 0+12

Date Mar-11
Crew Tutt, Stafford
Summary Data Y f N
As-Built Survey 2007 2008 2009 2010 2011 Bankfull Elv. CHET : (i ? *
As-Built Survey 2007 MY1 2008 MY2 2009 MY3 2010 MY4 2011 MY5 BF Area i ’
Station Elv  Notes| Station Elv  Notes| Station Elv  Notes|Station Elv NotesStation Elv Notes|Station Elv Notes|BF Width
15.7 67.5 29.01 67.23 36.40 66.85 36.4 66.85 36.4 66.92 338 66.85 Flood Prone Elv.
312 674 LPIN 3177 6731 49.36 65.21 52.2 64.98 43.58 65.37 54.3 65.17 Flood Prone Width
376 67 3293 6717 7283 6491 86.33 65.01 48.41 65.1 73.8 65.09 Max Depth
414 66 3721 66.93 83.97 64.95 88.89 64.53 66.49 64.89 885 64.79 Mean Depth
48.8 65.3 4328 65.72 8754 65.08 90.7 64.29 80.93 64.99 89.81 64.46 W/D Ratio
57.6 64.8 5094  65.10 88.83 6451 92.28 64.07 87.76 65.03 90.53 64.09 ER
64.9 64.9 590.60 64.88 9122 6451 93.34 6393 91.53 64.75 91.36 63.22 Bank Height Ratio
724 64.9 66.87  64.89 91.70  64.06 949 63.01 92.78 64.53 9441 63.39 Stream Type
81.7 65 76.08  64.90 9257 63.95 96.8 64.0 93.89 63.49 96.33 63.89
86.6 65 8471  65.00 9480 6293 988 643 94.96 64.16 98.78 64.34
88.7 65.1 88.86 64.93 96.06 64.12 101.2 64.6 95.24 63.74 1045 65.13
89.7 64.8 90.30 64.45 96.88 64.32 109.3 649 95.75 63.74 1241 65.19
91 64.4 93.60 64.08 97.28 6451 120.7 649 97.89 63.86 1344 67.42
929 64.2 LBKF 9434 6313 98.90 64.65 1216 654 100.7 64.68 1424 68.14
934 64 9531 63.18 100.16  64.97 105.4 64.88
93.6 63.2 96.29 63.24 105.74 64.95 121.9 65.23
944  63.08 97.89 6441 11890 65.13
945 63.1 100.96  64.90 122.66 65.27
95.1 634 105.06  65.00 133.88 67.75
95.9 63.4 11202 65.02 14191 6845
96.5 63.6 12133 65.14
96.7 63.6 12549 65.94
97 63.9 13195 67.02
97.00 6420 RBKF| 137.94 68.29
98.10 64.40 14352 68.58
101.00 64.90 14478  68.58
103.70  64.80
113.90  65.00
121.90  65.10
124 65.8
Mill Branch 2011 - Pool
Cross Section 7 - Lower Reach
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Project Name Mill Branch, MY5
Watershed

Cross Section 8

Drainage Area NA

Photo of Cross-Section 8 - Looking
Downstream @ STA 1+71

Date Mar-11
Crew Tutt, Stafford Picture Taken September 23, 2011
Summary Data S i T T
As-Built Survey 2007 2008 2009 2010 2011 Bankfull Elv. 63.7
As-Built Survey 2007 MY1 2008 MY2 2009 MY3 2010 MY4 2011 MY5 BF Area 5.4
Station Elv  Notes|Station Elv  Notes| Station Elv  Notes| Station Elv  Notes| Station ~Elv  Notes | Station Elv  Notes|BF Width 7
8.70 66.10 1425 65.94 22,90 65.79 35.00 64.88 4500 64.10 2050 65.63 Flood Prone Elv. 65.07
2290 66.00 LPIN| 20.74 65.64 39.58 64.33 43.87 64.07 5585 64.27 40.00 64.56 Flood Prone Width 71
31.10 65.58 2303 65.82 49.89 64.26 52.26  64.39 56.56 63.93 54.70 64.31 Max Depth 14
41.40 64.30 29.00 65.43 51.26 64.47 55.28 64.10 5827 6243 56.01 63.88 Mean Depth 0.8
47.70  64.20 3314 65.31 53.84 64.47 56.82 63.43 58.82 6229 56.73 63.72 W/D Ratio 9.1
51.10 64.50 38.00 64.80 54.93 64.10 60.10 62.13 6293 6249 57.56 62.86 ER 10.2
53.30 64.50 4135 64.23 55.66 63.89 62.66 63.61 63.67 63.07 60.61 62.33 Bank Height Ratio
55.10 64.00 4647 64.25 57.08 63.52 65.51 63.74 6553 63.74 62.53 63.49 Stream Type C5
56.40 63.50 LBKF| 51.39 64.47 59.33 61.95 67.98  64.06 69.59 63.72 64.98 63.92
57.80 63.30 5454  64.25 62.79 61.87 83.44 6449 7555 63.94 70.71 64.27
58.10 62.80 5752  63.55 68.17 64.04 99.31 6511 81.00 64.14 90.29 64.45
58.30 62.70 5851 62.78 71.86 64.15 101.80 65.91 101.70 64.93 100.63 64.81
58.40 62.60 59.77 62,03 81.13 64.38 105.17  66.09 108.63 66.81
58.60 62.40 6113 6217 100.46 64.98
60.20  62.00 6300 63.17 104.15 65.91
60.80 62.31 64.09 6353
6150 62.70 64.67 63.93
62.10 63.00 6797 63.98
6350 6370 RBKF| 7293 64.16
64.10 63.90 7792  64.26
65.40 63.70 8314 64.32
68.70  64.00 8851  64.59
7160 6420 9385 64.84
7380 6420 99.97  64.99
79.70 6430 10326  66.04
86.00 64.60 10420  66.03
9270  64.80 10795 66.85
99.80  65.00
10320 66.10 RPIN
Mill Branch 2011 - Pool
Cross Section 8 - Lower Reach
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MILL BRANCH
82 1 LONG PROFILE
REACH 1 - Western Reach
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MILL BRANCH
LONG PROFILE
87 REACH 2 - Upper Reach ||
STA: 0+00 THRU STA: 2+90
i 2011 MONITORING
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MILL BRANCH

LONG PROFILE

REACH 3 - Middle Reach
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MILL BRANCH
20 LONG PROFILE

: REACH 4 -Lower Reach
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Project Name: Mill Branch
Western Reach
Monitoring Year 5 - 2011

Cummulative Percent
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v

0.0620.125 0.25 0.5 1

= MY5-10/2011

2 4 5.7 8 113
Particle Size (mm)

MY4-10/2010 ~ ===MY3-10/2009

16 223 32

45 64 90 128

——MY2-10/2008

180

Desc. Material Size (MM) |Count [|% of Total Cumulative %
| silt/clay 0.062 10 10.00% 10.00%
very fine sand 0.125 12 12.00% 22.00%
| fine sand 0.25 27 27.00% 49.00%
SAND medium sand 0.5 23 23.00% 72.00%
coarse sand 1 15 15.00% 87.00%
very coarse sand 2 9 9.00% 96.00%
very fine gravel 4 3 3.00% 99.00%
fine gravel 5.7 1 1.00% 100.00%
fine gravel 8
medium gravel 11.3
GRAVEL medium gravel 16
coarse gravel 22.3
coarse gravel 32
very coarse gravel 45
very coarse gravel 64
small cobble 90
COBBLE medium cobble 128
large cobble 180
very large cobble 256
small boulder 362
BOULDER small boulder 512
medium boulder 1024
large boulder 2048
TOTAL % of whole count: 100 100% 100%

Sumamry Data

D50
D84
D95

0.26
0.87

1.9

Mill Branch Stream Restoration Project - EEP No. 251
October 26, 2011 - Monitoring Year 5 of 5

Individual Class Percent
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Project Name: Mill Branch
Upper Reach

Cummulative Percent

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

Cummulative Percent

0.0620.125 0.25 05 1

——MY5-10/2011

2

MY4-10/2010

4 5.7 8 113
Particle Size (mm

16 223 32

45

64

— MY3—10/2009 ——MY2-10/2008

90

128 180

Monitoring Year 5 - 2011
Desc. Material Size (MM) [Count % of Total [Cumulative %
| silt/cdlay|  0.062 1] 11.00% 11.00%
very fine sand 0.125 16 16.00% 27.00%
| fine sand 0.25 12 12.00% 39.00%
SAND medium sand 0.5 31 31.00% 70.00%
coarse sand 1 19 19.00% 89.00%
very coarse sand 2 7 7.00% 96.00%
very fine gravel 4 4 4.00% 100.00%
fine gravel 5.7 0 0.00%
fine gravel 8 0 0.00%
medium gravel 11.3 0 0.00%
GRAVEL medium gravel 16 0 0.00%
coarse gravel 22.3 0 0.00%
coarse gravel 32 0 0.00%
very coarse gravel 45 0 0.00%
very coarse gravel 64 0 0.00%
small cobble 90 0 0.00%
COBBLE medium cobble 128 0 0.00%
large cobble 180 0 0.00%
very large cobble 256 0 0.00%
small boulder 362 0 0.00%
BOULDER small boulder 512 0 0.00%
medium boulder 1024 0 0.00%
large boulder 2048 0 0.00%
TOTAL % of whole count: 100 100% 100%

Sumamry Data

D50
D84
D95

0.32
0.83
1.8

Mill Branch Stream Restoration Project - EEP No. 251
October 26, 2011 - Monitoring Year 5 of 5

Individual Class Percent
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Project Name: Mill Branch

Cummulative Percent

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
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Mill Branch Stream Restoration Project - EEP No. 251
October 26, 2011 - Monitoring Year 5 of 5

Middle Reach
Monitoring Year 5 - 2011
Desc. Material Size (MM) |Count % of Total |Cumulative %
| silt/clay 0.062 9 9.00% 9.00%
very fine sand 0.125 17 17.00% 26.00%
| fine sand 0.25 16 16.00% 42.00%
SAND medium sand 0.5 29 29.00% 71.00%
coarse sand 1 20 20.00% 91.00%
very coarse sand 2 8 8.00% 99.00%
very fine gravel 4 1 1.00% 100.00%
fine gravel 5.7 0 0.00%
fine gravel 8 0 0.00%
medium gravel 11.3 0 0.00%
GRAVEL medium gravel 16 0 0.00%
coarse gravel 22.3 0 0.00%
coarse gravel 32 0 0.00%
very coarse gravel 45 0 0.00%
very coarse gravel 64 0 0.00%
small cobble 90 0 0.00%
COBBLE medium cobble 128 0 0.00%
large cobble 180 0 0.00%
very large cobble 256 0 0.00%
small boulder 362 0 0.00%
BOULDER small boulder 512 0 0.00%
medium boulder 1024 0 0.00%
large boulder 2048 0 0.00%
TOTAL % of whole count: 100 100% 100%
Sumamry Data
D50 0.3
D84 0.78
D95 1.4

Individual Class Percent
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Project Name: Mill Branch
Lower Reach

Cummulative Percent

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%

0.00%

Cummul

ative Percent

0.0620.125 0.25 0.5 1

2

4 5

= MY5-10/2011

7 8 113
Particle Size (mm)

16 223

32 45

64

90

128 180

MY4-10/2010 ==—=MY3-10/2009 =—=MY2-10/2008

Monitoring Year 5 - 2011
Desc. Material Size (MM) |Count % of Total |Cumulative %
| silt/clay 0.062 6 6.00% 6.00%
very fine sand 0.125 18 18.00% 24.00%
| fine sand 0.25 27 27.00% 51.00%
SAND medium sand 0.5 21|  21.00% 72.00%
coarse sand 1 18 18.00% 90.00%
very coarse sand 2 7 7.00% 97.00%
very fine gravel 4 3 3.00% 100.00%
fine gravel 5.7 0 0.00%
fine gravel 8 0 0.00%
medium gravel 11.3 0 0.00%
GRAVEL medium gravel 16 0 0.00%
coarse gravel 22.3 0 0.00%
coarse gravel 32 0 0.00%
very coarse gravel 45 0 0.00%
very coarse gravel 64 0 0.00%
small cobble 90 0 0.00%
COBBLE medium cobble 128 0 0.00%
large cobble 180 0 0.00%
very large cobble 256 0 0.00%
small boulder 362 0 0.00%
BOULDER small boulder 512 0 0.00%
medium boulder 1024 0 0.00%
large boulder 2048 0 0.00%
TOTAL % of whole count: 100 100% 100%

Sumamry Data

D50
D84
D95

0.24
0.79
1.6

Mill Branch Stream Restoration Project - EEP No. 251

October 26, 2011 - Monitoring Year 5 of 5
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Table 10a. Baseline Stream Data Summary
Mill Branch Stream Restoration Site - EEP Project No. 251

USGS Gage Regional Pre-Existin Project Stream . .
Parameter Data X Curveegl nterval Conditiong Rieference Design As-Built
Dimension Min | Max | Med | Min | Max | Med | Min | Max | Med Min Max Med | Min | Max | Med | Min Max Med
BF Width (ft) 28 | 65 | 47 | 38 | 142 | 90 | 60 | 120 | 90 | 59 | 108 | 84
Flood Pr(%’;ewmth 29 | 700 | 365 | 100.0 | 300.0 | 200.0 | 380 | 90 | 640 | 406 | 858 | 63.2
BFCA‘:ZZ?SS;O”&' 09 | 56 | 33| 15 | 200 | 123 [ 20| 9 | 55| 22 | 90 | 56
BF Mean Depth (ft) 03 | 09 | 059 | 05 1.9 12 | 04 | 11| 07 | 04 0.8 0.6
BF Max Depth (ft) 05 | 20 | 1.2 | 07 2.6 1.7 | 06 2 13 | o7 1.8 1.3
Width/Depth Ratio 40 | 87 | 64 | 61 15 | 107 | 120 | 18 | 150 | 131 | 202 | 166
Entrenchment Ratio 1.00 | 108 | 59 | 204 | 266 | 235 | 40 | 10 | 7.0 | 6.3 8.7 75
Bank Height Ratio
Wetted Perimeter
(ft)
Hydraulic Radius
(ft)
Pattern
Cha””e'(f%e"""idth 50 | 85 |675| 10 | 59 | 345 | 18 | 38 | 28 | 20 | 36 | 28
Radiuso(fﬂ(;”“’at”re 10|25 [175]| 10 | 46 | 28 | 10| 18 | 14 | 11 | 20 | 15
Meander 210 | 260 | 235 | 12 | 97 | 545 | 32 | 80 | 56 | 36 | 82 | 59
Wavelength (ft)
Mea”?aizg’\”dth 40 | 786 | 593 | 21 | 44 | 325 [ 50| 90| 7 | 600 | 750 | 7
Profile
Riffle Length 6.3 12.5 9
Riffle Slope 0.003 | 0.005 | 0.004
Pool Length 13 19.1 16
Pool Spacing 13 | 13 | 13 1 5.4 3.2 269 | 41.00 | 34
Substrate
d50 (mm) 0.09 | 0.1 0.1
ds4 (mm) 027 | 04 | 034
Additional Reach
Parameters
Valley Length (ft)
Channel Length (ft)
Sinuosity
Water Surface
Slope
BF Slope
Rosgen
Classification
*Habitat Index
*Macrobenthos
Mill Branch Stream Restoration Project - EEP No. 251
February 17, 2012 - Monitoring Year 5 of 5 Appendix D




Table 11a. Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)
Mill Branch EEP No. 251 Western Reach

Cross Section 1 (Riffle) Cross Section 2 (Pool) Cross Section 3 (Riffle) Cross Section 4 (Pool) Cross Section 5 (Riffle)
IBased on fixed baseline bankfull elevation® Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+
Record elevation (datum) used] 77.5 775 | 775 77.3 773 ) 773
Bankfull Width (ft)] 6l 87 281 234 57 | 211 1.7 12 17.4] 23.7] 105 | 11.2
Floodprone Width (ft) 45 45 471 395| 36 | 404 52 43|  45.6 46| 446 | 43.9
Bankfull Mean Depth (ft), 0.3 0.3 0.2 02| 0.2 0.1 0.7 0.7, 0.5 0.3] 0.7 0.7
Bankfull Max Depth (ft) 0.6} 0.6 1.2 06] 0.4 0.6 1.7] 1.3 14 14 13 1.3
Bankfull Cross Sectional Area (ft?) 1.8 2.3 6.5) 41] 1.2 2.7 8.7 7.5 8.2 6.7 7 7.4
Bankfull Width/Depth Ratio| 335 19.8] 121.8] 133] 28 | 166.9 15.7] 1671 37.1] 83.2| 158 | 17.1
Bankfull Entrenchment Ratio 7.5 5.2 1.7 17] 6.3 1.9 4.4 3.8 2.6 19| 4.2 3.9
Bankfull Bank Height Ratio|
Cross Sectional Area between end pins (ftzzI
d50 (mm) 0.12] 0.11] 0.18] 0.16 | 0.26 012 0.11] 0.18] 0.16 | 0.26
Cross Section 6 (Riffle) Cross Section 7 (Pool) Cross Section 8 (Riffle) Cross Section 9 (Riffle) Cross Section 10 (Pool)
IBased on fixed baseline bankfull elevation® Base | MY1 | My2 | MY3 | My4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MYL | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+

Record elevation (datum) used]
Bankfull Width (ft)]
Floodprone Width (ft)]
Bankfull Mean Depth (ft)l
Bankfull Max Depth (ft)]
Bankfull Cross Sectional Area (ft?)
Bankfull Width/Depth Ratio|
Bankfull Entrenchment Ratio|
Bankfull Bank Height Ratio|

Cross Sectional Area between end pins (ft?
d50 (mm%l

1 = Widths and depths for monitoring resurvey will be based on the baseline bankfull datum regardless of dimensional/depositional development. Input the elevation used as the datum, which should be consistent and based on the baseline datum established. If the performer has inherited the project and cannot acquire the datum used
for prior years this must be discussed with EEP. If this cannot be resolved in time for a given years report submission a footnote in this should be included that states: “It is uncertain if the monitoring datum has been consistent over the monitoring history, which may influence calculated values.
Additional data from a prior performer is being acquired to provide confirmation. Values will be recalculated in a future submission based on a consistent datum if determined to be necessary.”

Mill Branch Stream Restoration Project - EEP No. 251
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Table 11a. Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)
Mill Branch EEP No. 251 Upper Reach

Cross Section 1 (Pool)

Cross Section 2 (Riffle)

Cross Section 3 (Riffle)

Cross Section 4 (Pool)

Cross Section 5 (Riffle)

IBased on fixed baseline bankfull elevation®

Base

MY1

MY2

MY3

MY4

MY5

MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+
Record elevation (datum) used] 74 74 74 74 74 74
Bankfull Width ()] 8.1 | 84 | 45 | 6.7 9 6.7 81| 84 45 6.7 7.4 | 159
Floodprone Width (f)] 47 45 | 238 | 141 | 504 | 42.3 47 45 23.8] 14.1] 46.2 | 48.2
Bankfull Mean Depth (ft)] 0.4 0.4 05 0.3 0.6 0.5 0.4 0.4 0.5 0.3] 0.3 0.3
Bankfull Max Depth (f)] 0.7 0.9 13 0.8 1 0.8 0.9 0.9 1.3 0.8] 0.7 0.8
Bankfull Cross Sectional Area (ft)] 32 3.7 2.2 1.7 5.2 3 3.2 3.7 2.2 171 23 5.3
Bankfull Width/Depth Ratio] 20.3 | 189 9 268 | 154 | 14.7 203 | 189 9] 26.8] 23.7 | 47.4
Bankfull Entrenchment Ratiof] 5.8 5.4 53 21 5.6 6.3 5.8 5.4 5.3 21] 6.3 3
Bankfull Bank Height Ratio|
Cross Sectional Area between end pins (ft*)]
d50 (mm) 0.1 0.07 0.09] 0.23 | 0.32 0.1 0.07] 0.086] 0.23 | 0.32
Cross Section 6 (Riffle) Cross Section 7 (Pool) Cross Section 8 (Riffle) Cross Section 9 (Riffle) Cross Section 10 (Pool)
Based on fixed baseline bankfull elevation® Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+

Record elevation (datum) used]

Bankfull Width (ft)

Floodprone Width (ft)

Bankfull Mean Depth (ft)

Bankfull Max Depth (ft)

Bankfull Cross Sectional Area (ft?)

Bankfull Width/Depth Ratio|

Bankfull Entrenchment Ratio|

Bankfull Bank Height Ratio|

Cross Sectional Area between end pins (ft2
d50 (mm)

1 = Widths and depths for monitoring resurvey will be based on the baseline bankfull datum regardless of dimensional/depositional development. Input the elevation used as the datum, which should be consistent and based on the baseline datum established. If the performer has inherited the project and cannot acquire the datum used

for prior years this must be discussed with EEP. If this cannot be resolved in time for a given years report submission a footnote in this should be included that states: “It is uncertain if the monitoring datum has been consistent over the monitoring history, which may influence calculated values.

Additional data from a prior performer is being acquired to provide confirmation. Values will be recalculated in a future submission based on a consistent datum if determined to be necessary.”

Mill Branch Stream Restoration Project - EEP No. 251
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Table 11a. Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)
Mill Branch EEP No. 251 Middle Reach

Cross Section 5 (Riffle) Cross Section 6 (Pool) Cross Section 3 (Riffle) Cross Section 4 (Pool) Cross Section 5 (Riffle)
IBased on fixed baseline bankfull elevation® Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ J Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+
Record elevation (datum) used] 69.9 69.9 | 69.9 69.94 69.94 ] 69.94
Bankfull Width (] 95 | 97 | 151 | 141 J 127 ] 14 137 | 142 19] 206] 479 | 18
Floodprone Width (ft)] 88 93 | 705 | 619 | 793 | 79.3 77 75 315 285| 78.8 | 865
Bankfull Mean Depth ()] 06 | 05 | 03 | 03 | 0.3 0 11 | 12 08 05| o5 1
Bankfull Max Depth (f)] 1 1 1 1 09 | os 22 | 23 25| 22| 23 | 24
Bankfull Cross Sectional Area (ftz)l 5.2 5.1 4.8 4 4 3.3 155 | 16.6 14.8 11] 21.8 | 18.2
Bankfull Width/Depth Ratio] 17.2 | 188 | 47.9 | 619 | 40.3 | 60.3 122 | 121 | 244] 386] 104.9] 178
Bankfull Entrenchment Ratio] 9.1 | 98 | 53 | 39 | 62 | 56 45 | 54 17 14| 16 | 48
Bankfull Bank Height Ratiol
Cross Sectional Area between end pins (ftz).l
d50 (mm) 009 |00622] 018 | 0.18 | 0.3 009 |o00622] 0.18] 0.18 | 0.3
Cross Section 6 (Riffle) Cross Section 7 (Pool) Cross Section 8 (Riffle) Cross Section 9 (Riffle) Cross Section 10 (Pool)
IBased on fixed baseline bankfull elevation* Base | MYl | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MYL | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+

Record elevation (datum) used}

Bankfull Width (i)

Floodprone Width (ft)]

Bankfull Mean Depth (ft)l

Bankfull Max Depth (ft)l

Bankfull Cross Sectional Area (ftz)l

Bankfull Width/Depth Ratio]

Bankfull Entrenchment Ratiol

Bankfull Bank Height Ratiol

Cross Sectional Area between end pins (ft?
d50 (mm)

1 = Widths and depths for monitoring resurvey will be based on the baseline bankfull datum regardless of dimensional/depositional development. Input the elevation used as the datum, which should be consistent and based on the baseline datum established. If the performer has inherited the project and cannot acquire the datum used
for prior years this must be discussed with EEP. If this cannot be resolved in time for a given years report submission a footnote in this should be included that states: “It is uncertain if the monitoring datum has been consistent over the monitoring history, which may influence calculated values.
Additional data from a prior performer is being acquired to provide confirmation. Values will be recalculated in a future submission based on a consistent datum if determined to be necessary.”
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Table 11a. Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)
Mill Branch EEP No. 251 Lower Reach

Cross Section 7 (Run) Cross Section 8 (Pool) Cross Section 3 (Riffle) Cross Section 4 (Pool) Cross Section 5 (Riffle)
IBased on fixed baseline bankfull elevation® Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+
Record elevation (datum) used] 64.9 64.9 | 64.9 63.7 63.7 | 63.7
Bankfull Width (f] 108 | 128 | 183 | 103 | 18.9 | 19.7 17 | 169 | 11.2] 154] 86 7
Floodprone Width (ft)] 84 8 | 927 | 23 | 827 | 934 - - 175| 268 572 | 71
Bankfull Mean Depth (ft)] 0.8 0.8 05 05 0.4 0.6 0.7 0.7 0.8 05 1 0.8
Bankfull Max Depth (ft)] 1.8 17 2 15 1.4 1.7 22 22 2.6 23] 1.4 1.4
Bankfull Cross Sectional Area (ft9)] 8.9 8.9 8.5 5.2 8.2 | 125 126 | 125 8.7 7] 8.3 5.4
Bankfull Width/Depth Ratio] 13.6 15.6 39.4 204 | 436 | 31.2 229 22.8 14.5 341 8.9 9.1
Bankfull Entrenchment Ratio] 7.8 7.2 51 7 4.4 4.7 - - 15 17] 6.7 | 10.2
Bankfull Bank Height Ratio|
Cross Sectional Area between end pins (ftzzI
d50 (mm) 01 Jooe7| o1 [o0.18] 024 o1 [ 0067] 0.1] 0.18 ] 0.24
Cross Section 6 (Riffle) Cross Section 7 (Pool) Cross Section 8 (Riffle) Cross Section 9 (Riffle) Cross Section 10 (Pool)
IBased on fixed baseline bankfull elevation® Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | My4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | My+

Record elevation (datum) used]
Bankfull Width (ft)]
Floodprone Width (ft)]
Bankfull Mean Depth (ft)l
Bankfull Max Depth (ft)]
Bankfull Cross Sectional Area (ft?)
Bankfull Width/Depth Ratio|
Bankfull Entrenchment Ratio|
Bankfull Bank Height Ratio|

Cross Sectional Area between end pins (ft?
d50 (mm%l

1 = Widths and depths for monitoring resurvey will be based on the baseline bankfull datum regardless of dimensional/depositional development. Input the elevation used as the datum, which should be consistent and based on the baseline datum established. If the performer has inherited the project and cannot acquire the datum used
for prior years this must be discussed with EEP. If this cannot be resolved in time for a given years report submission a footnote in this should be included that states: “It is uncertain if the monitoring datum has been consistent over the monitoring history, which may influence calculated values.
Additional data from a prior performer is being acquired to provide confirmation. Values will be recalculated in a future submission based on a consistent datum if determined to be necessary.”
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Exhibit Table 11b. Monitoring Data - Stream Reach Data Summary
Mill Branch - EEP No. 251 - Western Reach

Additional Reach Parameters

Parameter Baseline MY-1 MY-2 MY- 3 MY- 4 MY- 5
Dimension and Substrate Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* | n
Bankfull Width (ft)] 6 8.85 | 11.7 8.7 995 | 11.2 17.4 228 | 28.1 23.4 23.6 23.7 5.7 8.1 | 105 11.2 162 74
Floodprone Width (ft)] 45 485 ] 52 4.5 23.8 | 43 45.6 46.3 | 47 39.5 42.8 46 36 40.3 | 44.6 40.4 42.2 | 43.9
Bankfull Mean Depth (ft)] 0.3 0.5 0.7 0.3 0.5 0.7 0.2 0.35] 05 0.2 0.25 0.3 0.2 0.45] 0.7 0.1 0.4 0.7
1Bankfull Max Depth (f] 0.6 1151 17 0.6 095] 1.3 1.2 1.3 1.4 0.6 1 1.4 0.4 0.85] 1.3 0.6 095] 1.3
Bankfull Cross Sectional Area (ftz) 1.8 525] 87 2.3 4.9 7.5 6.5 7.35] 8.2 4.1 54 6.7 1.2 4.1 7 2.7 505)| 74
Width/Depth Ratio] 15.7 24.6 | 33.5 16.7 18.3 ] 19.8 37.1 79.5 | 122 83.2 108 133 15.8 219 | 28 17.1 92 167
Entrenchment Ratio] 4.4 595] 75 3.8 4.5 5.2 1.7 215)] 2.6 1.7 1.8 1.9 4.2 5.25] 6.3 1.9 2.9 3.9
'Bank Height Ratio|
Profile
Riffle Length (ft) 6 3 10.8 | 185 13.4 134 | 221
Riffle Slope (ft/ft) 0.01 0.04 | 0.06
Pool Length (ft) 23 8 28 48 4.9 13.1 ] 23.8
Pool Max depth (ft) 1.15 0.4 1.25| 21 0.4 097 | 1.22
Pool Spacing (ft) 40 7.1 36.4 | 65.7 6.2 27.71 40
Pattern
Channel Beltwidth (ft) 26
Radius of Curvature (ft) 15
Rc:Bankfull width (ft/ft)
Meander Wavelength (ft) 42
Meander Width Ratio| 7.12

Rosgen Classification] C5
Channel Thalweg length (ft) 439.2
Sinuosity (ft) 1.2

Water Surface Slope (Channel) (ft/ft)

BF slope (ft/ft)

°Ri% / Ru% / P% / G% / S%

°SC% / Sa% / G% / C% / B% / Be%)

°d16 / d35/d50 / d84 / d95

%04 of Reach with Eroding Banks

Channel Stability or Habitat Metric

Biological or Other

Shaded cells indicate that these will typically not be filled in.
1 = The distributions for these parameters can include information from both the cross-section surveys and the longitudinal profile.
2 = Proportion of reach exhibiting banks that are eroding based on the visual survey from visual assessment table
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Exhibit Table 11b. Monitoring Data - Stream Reach Data Summary
Mill Branch - EEP No. 251 - Upper Reach

Additional Reach Parameters

Parameter Baseline MY-1 MY-2 MY- 3 MY- 4 MY- 5
Dimension and Substrate Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* | n
Bankfull Width (ft)] 8.1 104 ) 12.7 8.4 9.78 | 11.2 4.5 5.9 7.3 6.7 755)| 84 5.7 8.1 | 105 6.7 11.3] 53
Floodprone Width (ft)] 47 52 57 45 46.5 ] 48 23.1 235 23.8 14.1 19.5] 24.8 36 40.3 | 44.6 42.3 585 | 74.8
Bankfull Mean Depth (ft)] 0.4 0.6 0.8 0.4 045] 05 0.3 0.4 0.5 0.3 0.3 0.3 0.2 0.45] 0.7 0.3 0.4 0.5
1Bankfull Max Depth (f] 0.7 1.1 1.5 0.7 0.9 1.1 1.15] 13 0.8 0.8 0.8 0.4 0.85] 1.3 0.8 0.8 0.8
Bankfull Cross Sectional Area (ftz) 3.2 6.5 9.8 3.7 475] 5.8 2.1 2.2 1.7 2151 2.6 1.2 4.1 7 3 4.15] 5.3
Width/Depth Ratio] 20.3 18.5] 16.6 18.9 20.1 | 21.2 18 | 26.9 26.8 272 | 27.7 15.8 21.9 28 14.7 311|474
Entrenchment Ratio] 5.8 5.15 ] 45 4.3 485] 54 5.3 575] 6.2 2.1 2.5 2.9 4.2 525 6.3 3 465] 6.3
'Bank Height Ratio|
Profile
Riffle Length (ft) 5 95 | 14 6 24 | 42 12.2 17.9 | 28.2
Riffle Slope (ft/ft) 0 0 0 0.02 0.04 | 0.06
Pool Length (ft) 5 13 | 21 5 99 | 148 45 123 ] 201
Pool Max depth (ft) 0.5 1 | 15 0.3 05 | 09
Pool Spacing (ft) 23 315] 40 4.8 23.8 | 42.7 18.9 2791 35
Pattern
Channel Beltwidth (ft)] 23 26 29
Radius of Curvature (ft)] 11 145] 18
Rc:Bankfull width (ft/ft)
Meander Wavelength (ft)] 39 49 59
Meander Width Ratio} 2.94 3.33 | 3.72

Rosgen Classification] C5
Channel Thalweg length (ft) 286
Sinuosity (ft) 1.25
Water Surface Slope (Channel) (ft/ft) 0.0026
BF slope (ft/ft) 0.0027

°Ri% / Ru% / P% / G% / S%

°SC% / Sa% / G% / C% / B% / Be%)

°d16 / d35/d50 / d84 / d95

%04 of Reach with Eroding Banks

Channel Stability or Habitat Metric

Biological or Other

Shaded cells indicate that these will typically not be filled in.
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Exhibit Table 11b. Monitoring Data - Stream Reach Data Summary
Mill Branch - EEP No. 251 - Middle Reach

Additional Reach Parameters

Parameter Baseline MY-1 MY-2 MY- 3 MY- 4 MY- 5
Dimension and Substrate Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* | n
Bankfull Width (ft)] 9.5 11.6 | 13.7 9.7 12 14.2 15 17 19 15.8 18.2 ] 20.6 12.7 30.3 | 479 14 16 18.2
Floodprone Width (ft)] 77 825 ] 88 75 84 93 315 55.5 | 79.5 28.5 452 | 61.9 79.3 79.1 | 78.8 79.3 829 | 86.5
Bankfull Mean Depth (ft)] 0.6 085] 11 0.5 0.85] 1.2 0.3 0.55] 0.8 0.3 0.4 0.5 0.3 0.4 0.5 0.2 0.6 1
IBankfull Max Depth (ft)f 1 1.6 2.2 1 165] 2.3 1 1751 25 1 1.6 2.2 0.9 1.6 2.3 0.8 1.6 2.4
Bankfull Cross Sectional Area (ftz) 5.2 10.4 ] 155 51 109 ] 16.6 4.8 9.8 | 148 4 7.5 11 4 1291 21.8 3.3 10.8 | 18.2
Width/Depth Ratio] 12.2 147 | 17.2 12.1 15.5] 18.8 24.4 36.2 | 47.9 38.6 50.3 | 61.9 40.3 72.6 | 105 17.8 39.1 | 60.3
Entrenchment Ratio] 4.5 6.8 9.1 54 7.6 9.8 1.7 35 5.3 1.4 265] 3.9 1.6 3.9 6.2 4.8 5.2 5.6
'Bank Height Ratio|
Profile
Riffle Length (ft) 7 12 | 17 9 11.2 | 134 10.5 22 | 30
Riffle Slope (ft/ft) 0.01 0.04 | 0.07
Pool Length (f)] 10 165 | 23 8 135| 19 7.3 159 | 26.4
Pool Max depth (ft) 1 1.7 ] 24 0.81 11 ] 24
Pool Spacing (ft) 28 38 48 11.3 295 | 47.7 26.4 38.6 | 47
Pattern
Channel Beltwidth (ft)] 31 36 41
Radius of Curvature (ft)] 15 1751 20
Rc:Bankfull width (ft/ft)
Meander Wavelength (ft)] 60 64 68
Meander Width Ratio] 8 6 4

Rosgen Classification] C5
Channel Thalweg length (ft) 299
Sinuosity (ft) 1.28
Water Surface Slope (Channel) (ft/ft) 0.0011
BF slope (ft/ft) 0.0011

°Ri% / Ru% / P% / G% / S%

°SC% / Sa% / G% / C% / B% / Be%)

°d16 / d35/d50 / d84 / d95

%04 of Reach with Eroding Banks

Channel Stability or Habitat Metric

Biological or Other

Shaded cells indicate that these will typically not be filled in.

1 = The distributions for these parameters can include information from both the cross-section surveys and the longitudinal profile.
2 = Proportion of reach exhibiting banks that are eroding based on the visual survey from visual assessment table

3 = Riffle, Run, Pool, Glide, Step; Silt/Clay, Sand, Gravel, Cobble, Boulder, Bedrock; dip = max pave, disp = max subpave

4. = Of value/needed only if the n exceeds 3
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Exhibit Table 11b. Monitoring Data - Stream Reach Data Summary
Mill Branch - EEP No. 251 - Lower Reach

Additional Reach Parameters

Parameter Baseline MY-1 MY-2 MY- 3 MY- 4 MY- 5
Dimension and Substrate Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* Min |Mean| Med | Max | sD* | n
Bankfull Width (ft)] 10.8 13.9 17 11.8 144 ] 16.9 18.3 148 ] 11.2 10.3 129 ] 154 8.6 13.8 ] 189 7 134 ] 125
Floodprone Width (ft)] 84 84 84 84 92.7 55.11 175 26.8 496 | 72.3 57.2 72.2 | 87.2 71 82.2 1934
Bankfull Mean Depth (ft)] 0.7 0.75] 0.8 0.7 0.75] 0.8 0.5 0.6 0.7 5.2 6.1 7 0.4 0.7 1 0.6 0.7 0.8
1Bankfull Max Depth (f)] 1.8 145] 2.2 1.7 195] 2.2 0.8 1.4 2 0.5 0.5 0.5 1.4 1.4 1.4 1.4 155 1.7
Bankfull Cross Sectional Area (ftz) 8.9 7.2 | 126 8.9 10.7 | 125 2.6 555| 85 1.5 1.9 2.3 8.2 8.25] 8.3 5.4 8.95| 125
Width/Depth Ratio] 13.6 18.3 ] 229 15.6 19.2 ] 22.8 14.5 27 394 20.4 27.2 34 8.9 26.3 | 43.6 9.1 20.2 | 31.2
Entrenchment Ratio] 7.8 7.8 7.2 7.2 1.5 3.3 5.1 1.7 4.35 7 4.4 5551 6.7 4.7 7.45 1 10.2
'Bank Height Ratio|
Profile
Riffle Length (f)] 4 75 | 11 5 78 [ 106 8.9 178 | 2656
Riffle Slope (ft/ft) 0 0 0.01 0.01 0.01 ] 0.01
Pool Length (f)] 28 405 | 53 26 | 44 12.9 26.2 | 39.8
Pool Max depth (ft) 155 | 2.1 0.65 122 17
Pool Spacing ()] 18 19 | 20 9.2 306 | 52 385 548 | 80
Pattern
Channel Beltwidth (ft)] 37 37 37
Radius of Curvature (ft)] 17 205 24
Rc:Bankfull width (ft/ft)
Meander Wavelength (ft)] 77 815] 86
Meander Width Ratiof 7.1 7.6 8.1

Rosgen Classification] C5
Channel Thalweg length (ft) 243
Sinuosity (ft) 1.21
Water Surface Slope (Channel) (ft/ft) 0.0036
BF slope (ft/ft) 0.0042

°Ri% / Ru% / P% / G% / S%

°SC% / Sa% / G% / C% / B% / Be%)

°d16 / d35/d50 / d84 / d95

%04 of Reach with Eroding Banks

Channel Stability or Habitat Metric

Biological or Other

Shaded cells indicate that these will typically not be filled in.

1 = The distributions for these parameters can include information from both the cross-section surveys and the longitudinal profile.
2 = Proportion of reach exhibiting banks that are eroding based on the visual survey from visual assessment table

3 = Riffle, Run, Pool, Glide, Step; Silt/Clay, Sand, Gravel, Cobble, Boulder, Bedrock; dip = max pave, disp = max subpave

4. = Of value/needed only if the n exceeds 3
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APPENDIX E
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Table 12. Verification of Bankfull Events

Date of Data Collection Date of Occurrence Method Photo #
September 13, 2011 September 2011 Photographed on-site Photo Station 9.
(Wrack Line) Appendix B
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