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EXECUTIVE SUMMARY

The Farrar Dairy Site is located in the Sand Hills physiographic province in Harnett County, North
Carolina. The project will provide mitigation for stream and wetland impacts within the 8-digit
hydrologic cataloging unit 03030004 in the Cape Fear River Basin by restoring, enhancing, and
preserving 13,044 linear feet of stream and 112 acres of wetland, generating 11,881 stream mitigation
units (SMU’s) and 64.06 wetland mitigation units (WMU’s). The goals of the project include restoring
the riparian buffers and forested wetlands as well as creating a stable stream and wetland complex
through an interconnected floodplain corridor. In order to achieve these goals, the project objectives
included connecting the new stream planform to its original floodplain, filling and plugging ditches in the
drained hydric soils to restore saturated hydrologic conditions, planting a functional Coastal Plain Small
Swamp Stream community to create an effective riparian buffer and wetland complex, and removing
cattle from the riparian areas with livestock exclusion fencing.

The project watershed drains from the northeast toward the southeast with a contributing area of
approximately 5.7 square miles at the downstream limits. The rural watershed faces low to moderate
development pressure from the surrounding area. The stream and wetland design along with the
restoration plan were completed in May 2008, construction began in October 2008, and the site was
planted prior to the 2009 growing season.

The stream restoration included eight separate reaches, which were either enhanced or restored using a
combination of Priority 1 and 2 approaches. The wetland mitigation is comprised of five areas that
combine preservation, enhancement, and restoration. In-stream structures, such as step pools and log
drops were used to control grade throughout the restored stream’s profile. The main channel through the
site, the North Prong of Anderson Creek (NPAC), was restored to a C5 type channel, while its associated
tributaries were restored or enhanced to C5/B5c, E5, and C5 type channels. The as-built survey and
baseline monitoring found only minimal deviations from the designed cross-sections and profile. During
construction, several large rain events caused minor problem areas on the restored stream channels. These
issues and the repairs associated with them caused some small alterations to the stream profiles and
dimension. These changes have been recorded on the as-built site plan. Since construction, the site has
become well vegetated and the streams have remained stable throughout the storm events that have
occurred since construction was completed.

The wetlands on the site were restored, enhanced, and preserved. The Priority 1 stream restoration
restored the hydrology to the wetlands adjacent to the stream. Along with the restoration of these
previously drained wetlands, other wetlands were enhanced by removing berms, treating invasive species,
creating microtopography, and partially filling open water impoundments. The stream buffer and wetland
restoration and enhancement areas were planted with bare root trees and shrubs and live stakes in March
2009.

The site will be monitored for at least five years beginning in 2009 through 2013 or until the success
criteria are achieved. Reports will be submitted to the EEP each year. The planted riparian buffer and
wetland must meet the success criteria of a site average of 320 planted stems/acre at the end of the
monitoring period based on the vegetation monitoring plots. The baseline monitoring counted an average
of 640 stems/acre in the 15 stream vegetation monitoring plots and 543 stems/acre in the 30 wetland
vegetation monitoring plots. The water table of the restored wetlands must be within 12” of the soils
surface continuously for at least 5% (12 days) of the 240-day growing season. Wetland hydrology will be
monitored with a system of automatic gauges that record water table depth. Stream success will be
assessed utilizing measurements of stream dimension, pattern, and profile as well as through site
photographs. Two bankfull events also must occur on the restored streams over the monitoring period in
separate monitoring years.

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
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1.0 PROJECT BACKGROUND

1.1 Location and Setting

The Farrar Dairy Site occupies portions of nine parcels. The site is located off of Farrar Dairy
Road in southern Hartnett County, North Carolina, and approximately is 8.5 miles southwest of
Lillington, North Carolina (Figure 1). To reach the site from Raleigh, drive south out of Raleigh
on US 401 toward Fuquay-Varina, continuing south from Fuquay-Varina on US-401/US-421
toward Lillington. Turn right onto NC-210 and continue south through Lillington for
approximately 6.5 miles to Darroch Road. Turn right onto Darroch Road and continue
approximately 3 miles to Powell Farm Road. Turn left onto Powell Farm Road, drive
approximately 1.5 miles and the entrance to the site will be on the left through the driveway of
the red ranch style home.

1.2 Project Goals and Objectives

The project goals are to:

= Restore the site’s riparian buffers and forested wetlands.

= (Create a stable stream and wetland complex through an interconnected floodplain corridor.

In order to meet these goals, the following objectives were accomplished:

= Connected the new stream planform to its original floodplain.

»  Fill and plug ditches in the drained hydric soils to restore saturated hydrologic conditions to
the upper soil horizons.

=  Plant a functional Coastal Plain Small Swamp Stream community to create an effective
riparian buffer and wetland complex.

»  Exclude livestock from the riparian and wetland areas with fencing.

1.3 Project Structure, Restoration Type and Approach

The project streams at the Farrar Dairy Site had become degraded primarily through poor grazing
management and vegetation removal. Historically, the mainstem of the NPAC was altered to
maximize the use of an agricultural field adjacent to Powell Farm Road. The other significant
hydrologic alterations to the site included ditching wetlands and straightening the incoming
tributaries to more efficiently convey water through the property. Due to the clearing of the
riparian areas, the streams were experiencing significant bank erosion prior to restoration. Severe
incision was also occurring on almost all of the reaches. In addition to the ditching that was
installed in the historic wetlands, ponds were also built to attract migratory waterfowl. To correct
these problems, restoration and enhancement of 13,044 linear feet of channel and 112 acres of
wetlands were accomplished utilizing a Priority 1 approach for the stream (Table 1).

1.3.1 Project Streams

The three design reaches of NPAC were restored using a Priority 1 approach, creating a
stable C5 channel. The reach breaks are separated by the confluences with T2 and T3.
Following the Priority 1 approach, the channel was relocated to its historic location and
the bed elevation was brought up reconnecting the stream to the original floodplain. At
Station 10+00, the restored channel begins online at the culvert under Powell Farm Road.
At Station 21+00, the channel leaves the pre-restoration location and flows through the
adjacent forest in the location of its historic channel. The new channel comes back online
at the end of the project at Station 76+00.

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 1 Mitigation Plan
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T1.1 and T1.2 (Station 80+00 to 88+25 and Station 90+00 to 99+80, respectively) were
both restored to C5/B5c headwater channels. At the confluence of these two channels, T1
begins. T1 (Station 100+00 to 108+84) was restored using the same approach as T1.1 and
T1.2. A 31’-wide easement exception occurs at Station 101+00, where a ford crossing
was installed for the landowner. The restoration created a new planform, profile, and
dimension and increased the sinuosity of these previously straightened channels with a
combination of Priority 1 and 2 approaches. Grade control structures such as log sills and
step pools were installed along the new channels to create a stable profile. This
restoration created a bankfull bench in entrenched sections and reconnected the stream to
the existing floodplain in others.

T2 was divided into two reaches based on the changing slope of the tributary. T2A
(Station 110+00 to 115+00) was restored to a C5/B5c stream and T2B (Station 115+00 to
120+22) was restored to an E5 stream type. The hydrologic source for the channel is a
seep at the top of T2A. The restoration created a new planform, profile, and dimension
and increased the sinuosity of the previously straightened channel with a combination of
Priority 1 and 2 approaches. Grade control structures such as log sills and step pools were
installed along the new channels to create a stable profile. This restoration created a
bankfull bench in some places and reconnected the stream to the existing floodplain in
others.

T3 (Station 130+00 to 141+67) is comprised of a single reach that was restored to a C5
channel. This channel was restored using a Priority 1 approach, with a new planform,
profile, and dimension being reconnected to the original floodplain. Two drainage ditches
that were adjacent to T3 were filled, reestablishing T3 as the primary hydrologic feature
in this area.

T4 is separated into two reaches. The first reach (Station 150+00 to 151+80) was
enhanced (EII) by planting portions of the easement that had been logged and removing
significant amounts of logging debris that had accumulated in the channel, creating
unstable conditions. The second reach (Station 151+80 to 164+20) is preservation. Near
Station 162+00, the stream flows out of the easement for approximately 100 feet, but then
comes back into the easement. The stationing continues from where the stream left the
easement.

In-stream structures, including log sills, log drops, riffle grade controls, and offset rock
cross vanes, were used to stabilize the restored channels. These structures are designed to
reduce bank erosion, influence secondary circulation in the near-bank region of stream
bends, provide grade control and promote efficient sediment transport. The log sill and
log drop structures enhance in-stream pool habitat by creating a scouring obstruction,
maintaining pool depths and providing habitat cover. Coir fiber matting, seeding, and
mulching were used to provide temporary stabilization on the newly graded stream banks
and live stakes were planted to provide long term rooting strength to the stream banks.

1.3.2 Project Wetlands

Wetland Area 1 preserves approximately 46 acres of well vegetated palustrine forested,
scrub-shrub and emergent wetlands that are along the floodplain of the NPAC. The
preservation area is dominated by various wetland sedges, rushes and persistent emergent
vegetation, but also contains large scrub-shrub alder thickets that are permanently
inundated.

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
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Starting from the west and continuing to the east, Wetland Area 2 is located in the
general vicinity of Tributary 1. Portions of this area, which is comprised of six wetlands
separated by the restored stream, were historically cleared as part of the site’s agricultural
operations. This area was enhanced through the planting of bare root material. This
wetland also borders the restored NPAC, and because NPAC has been reconnected to its
floodplain, overbank flooding inundates the adjacent wetlands.

Enhancement in Wetland Area 3 took place in the central portion of the site. The area
includes a shallow pond and adjacent overbank areas of the NPAC. Wetland Area 3 is
located adjacent to a section of NPAC where overbank flows will have regular access to
the floodplain, thus restoring hydrology to the wetlands. This area was planted with
wetland trees and shrubs and graded to eliminate the man-made berms that impounded
excess surface water.

Wetland Area 4 is located in an area that was heavily manipulated by the landowner to
create a series of shallow impoundments intended to attract migratory waterfowl. The
impoundments contain water control structures that allowed the landowner to manipulate
water levels within the impoundments. These ponds were regraded to create a mosaic of
vegetated wet hummocks throughout the wetland. Wetland W4 serves as a transitional
area between the ponded features and the wetland preservation area. This area was
planted with bare root seedlings and treated to control invasive species.

Wetland Area 5 includes all the site’s restored wetlands. These areas are within the
floodplain of the NPAC and its tributaries, which had historically been hydrologically
altered to allow for agricultural production. Four main construction techniques were
utilized to restore these wetland areas:

1. Raising the elevation of the NPAC and its tributaries to re-establish an active
floodplain connected to the adjacent wetlands.

2. Filling existing ditches and removing tile drains to discourage rapid groundwater
discharge to surface water receptors.

3. Scarifying the top 0.5’of organic surface soil to re-establish soil structure and allow
for increased surface storage (microtopography). This material was not removed from
the site, but simply re-worked to maximize the ability of the surface soils to retain
surface and groundwater hydrology.

4. Planting species of wetland plants and shrubs.

Table 1 below provides a summary of the mitigation actions and units generated from this
project.

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
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Figure 2 - Farrar Dairy Stream and Wetland Restoration Site Map
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14 Project History, Contacts and Data

Table 2. Project Activity and Reporting History
Farrar Dairy Site

.. Data Collection Completion or
Activity or Report Complete D:livery
Restoration Plan 2007 May 08
Final Design 2007 May 08
Construction N/A Mar 09
Planting - Stream and Wetland N/A Mar 09
Mitigation Plan / As-Built (Year 0 Monitoring - Baseline) May 09 Jun 09

Farrar Dairy Site

Table 3. Project Contact Table

Design Firm

KCI Technologies, Inc.
Landmark Center II, Suite 220
4601 Six Forks Rd.

Raleigh, NC 27609

Contact: Mr. Tim Morris
Phone: (919) 278-2512

Fax: (919) 783-9266

Construction Contractor

Land Mechanics, Inc.

126 Circle G Lane

Willow Springs, NC 27592
Contact: Mr. Lloyd Glover
Phone: (919) 639-6132
Fax: (919) 639-7079

Planting Contractor

Bruton Nurseries and Landscapes

PO Box 1197

Freemont, NC 27830
Contact: Mr. Charlie Bruton
Phone: (919) 242-6555

Monitoring Performers

MY-00 - MY-05

KCI Technologies, Inc.
Landmark Center II, Suite 220
4601 Six Forks Rd.

Raleigh, NC 27609

Contact: Mr. Adam Spiller
Phone: (919) 278-2514

Fax: (919) 783-9266

Farrar Dairy Stream and Wetland Restoration Site
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Table 4. Project Background Table
Farrar Dairy Site

Project County Harnett County
Physiographic Region Coastal Plain
Ecoregion Sand Hills
Project River Basin Cape Fear

USGS HUC for Project and Reference

03030004110010 (Anderson Creek)

03030004150050 (Little Rockfish Creek - reference)

03030002050100 (UT to Wilkinson Creek - reference)

NCDWQ Sub-basin for Project and Reference

03-06-14 (Anderson Creek)

03-06-15 (Little Rockfish Creek - reference)

03-06-04 (UT to Wilkinson Creek - reference)

Drainage Area 5.7 sq. mi.
Stream Order First and Second Order
Watershed Type (Rural, Urban, Developing, etc.) Rural
Watershed LULC Distribution Urban | <1%
Ag-Row Crop| 21%
Ag-Livestock| 1%
Forested| 72%
Water/Wetlands| 6%
Watershed impervious cover (%) 3%
Rosgen Classification of As-built (Stream) C5 (NPAC)

C5/B5c (T1.1, T1.2, T1, T2A, T2B, T3, T4)

NCDWQ Classification for Project

Class C (Anderson Creek)

Within EEP Watershed Plan? No

Any portion of the project segment upstream of a 303d No

listed segment?

Reasons for 303d Listing or Stressor N/A

Total project acreage of easement 166.9 Acres
Total planted acreage 93.0 Acres
WRC Class (Warm, Cool, Cold) Warm
Species of concern, endangered etc. None
Pre-construction Beaver activity? Yes
Dominant Soil Types Wehadkee loam and Gilead sandy loam
% of Project Easement Fenced 85%

Farrar Dairy Stream and Wetland Restoration Site
Contract #D06002 8

KCI Technologies, Inc.
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2.0 PROJECT MONITORING / AS-BUILT CONDITIONS

2.1 Monitoring Features

Permanent monuments, marking monitoring feature locations, were established on-site. The
beginning and end of each permanent cross-section was marked with rebar monuments.
Vegetation plots were installed with flagged metal conduit at each corner and a flagged PVC pipe
was installed at the photo corner. Two automatic recording gauges were installed along the
NPAC to record water levels indicating when bankfull events occur. Eight automatic recording
gauges were installed in the site’s wetlands, seven in the wetland restoration areas and one in the
preservation wetland, as a reference, to record hydrology data throughout the growing season.
The locations of these monitoring features and the permanent photo points are marked in the As-
Built Plan (Appendix A).

2.2 Monitoring Guidelines

Stream data will be calculated from the monitored longitudinal profiles and cross-sections (Tables
5 and 6). Twenty-nine permanent cross-sections were established and will be used to evaluate
stream dimension: 12 cross-sections on NPAC, 3 cross-sections each on T1.1, T1.2, T1, and 4
cross-sections each on T2 and T3. Pebble counts will be performed at each cross-section
(Appendix B). Cross-sections will be surveyed each year using a total station in order to
calculate data such as area and width to depth ratio. A total of over 4,850 linear feet of
longitudinal profile will be surveyed. The monitored longitudinal profile will be split into seven
representative portions. Two profiles will be taken along the NPAC and will be 1,500 and 600
feet long, while the profiles along T1.1, T1.2, T1, T2, and T3 will be approximately 500 feet
each. The profiles will be surveyed with a total station and will record elevations of bed features,
water surface levels, and bankfull elevations (Appendix C). Various morphological parameters
will be calculated from this information such as bankfull slopes, pool-to-pool spacing, and feature
lengths. Stem counts of planted trees and shrubs will be conducted in 15 10 meter x 10 meter
vegetation monitoring plots along the stream (Appendix D). These 15 plots will be monitored per
the CVS-EEP vegetation monitoring guidelines. Stem counts of planted trees and shrubs will
also be conducted in 20 10 meter x 10 meter vegetation monitoring plots in the restored and
enhanced wetlands (Appendix D). The stream and wetland gauges on-site will be checked and/or
downloaded every other month. The stream gauges will be analyzed to ascertain whether bankfull
events have occurred and the wetland gauges will be analyzed to determine if the wetland success
criteria is being met. Visual monitoring of the stream, wetland, and riparian buffer will be
conducted with annual site walks and site photos will be taken from 30 permanent photo points
located throughout the site (Appendix E).

2.3 As-Built Conditions

Baseline stream monitoring data were collected throughout April and May 2009. Any changes
made to the design during construction are documented on the As-Built Site Plan in Appendix A.
Most of the project was constructed as designed, but field conditions caused small adjustments to
be made. Large rain events during construction caused small instabilities in isolated portions of
the stream bed and banks. These areas were stabilized with structures, which are indicated on the
As-Built Plan.

Table 5 below compares the designed morphological values and ratios to the as-built values and
ratios. There are some differences between the design and as-built conditions, but they represent
deviations that occurred during construction and not changes from the proposed design. None of
these differences should affect the stability of the stream. The table also shows that all of the
reaches were restored to streams with a bank height ratio of 1.0 and a stable width to depth ratio.

The wetlands were built as designed. The baseline vegetation data and well installation occurred
in April and May of 2009.

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 9 Mitigation Plan
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Baseline vegetation monitoring data were collected in April 2009. Plot photos from all

the vegetation plots can be found in Appendix D.

The results of the baseline monitoring show an average of 640 stems/acre sampled along
the stream buffer and 543 stems/acre sampled in the wetland plots (Table 7 and Appendix
D). An attempt to identify all trees was made, but since monitoring was conducted while
the trees were dormant, many were unidentifiable. All trees will be positively identified
during first year monitoring.

Table 7. Planted Stem Density by Plot
Farrar Dairy Site

Stream Plots

e e R I I
1 880 6 560 11 680
2 720 7 840 12 520
3 320 8 560 13 720
4 840 9 600 14 520
5 760 10 520 15 560
|
Wetland Plots
R R I I
16 400 26 520 36 640
17 560 27 480 37 480
18 400 28 480 38 520
19 1,000 29 520 39 520
20 520 30 440 40 600
21 520 31 440 41 600
22 840 32 400 42 680
23 920 33 440 43 480
24 520 34 480 44 560
25 440 35 400 45 480

3.0 SUCCESS CRITERIA

3.1 Stream Stability

Cross-section measurements should show little or no change from the as-built cross-sections.
Annual measurements of the longitudinal profile should indicate a stable bedform with little
change from the as-built survey. Sediment transport should remain relatively unchanged with
respect to aggradation and deposition of sediments. In sand channels, like the project streams, it is
expected that in normal sand channel dynamics large amounts of sand may move through the
system as dunes on the stream bottom. These dune features may cause some variations in the
monitored cross-sections and profiles, but these will be evaluated to determine whether they are
minor adjustments associated with normal sediment transport or whether they indicate movement

toward an unstable condition.

monitoring reports.

Farrar Dairy Stream and Wetland Restoration Site

Contract #D06002

21

If any changes occur, they will be discussed within the yearly

KCI Technologies, Inc.
Mitigation Plan



3.2 Vegetation

Stream and wetland vegetation must meet a minimum survival success rate of 320 stems/acre
after five years. If monitoring indicates that the specified survival rate is not being met,
appropriate corrective actions will be developed, which could include invasive species control,
the removal of dead/dying plants, and replanting.

33 Hydrology

Within the five-year monitoring period, a minimum of two bankfull events on the restored
streams must occur in separate years. If stream gauge data reveal that this criterion is not met,
probable causes for this will be determined.

Using criteria from the 1987 Corps Wetland Delineation Manual as a guide, the objective for the
wetland restoration site is to establish continuous saturated or inundated hydrologic conditions for
at least 12.5 percent of the growing season as defined by NRCS. If soil and vegetation data
support a wetland determination, wetland hydrology may also be considered established (as per
the 1987 Corps Manual) if well data from the site, or wetland hydrology indicators determine that
the water table is within 12 inches of the soil surface for between 5% and 12.5% of the growing
season during normal weather conditions. A “normal” year is based on NRCS climatological
data for Harnett County, and using the 30" to 70" percentile thresholds as the range of normal, as
documented in the USACE Technical Report “Accessing and Using Meterological Data to
Evaluate Wetland Hydrology, April 2000.” According to the Harnett County Soil Survey, the
growing season is considered to extend from March 16 to November 11, yielding 240 days.
Therefore, success will be achieved if the water table is within 12 inches of the soil surface for at
least 12 consecutive days during the growing season.

4.0 MAINTENANCE AND CONTINGENCY PLAN

The site will be monitored for any problem areas that could arise and any such issues will be dealt
with according to severity. Site maintenance may include reinstallation of coir matting, removal
of debris from the channel, stabilization of bank erosion with protective structures, or adjustments
to in-stream structures. Any maintenance activities will be documented in the yearly monitoring
reports.

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 22 Mitigation Plan



Appendix A
As-Built Plans
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LAUREL DAK QUERCUS LAURIFOLEA

B2 - STREAM ENHANCEMENT
LOWER RIVERINE PLANHNG AREA = .67 ACRES

127 . 10" BARE ROOT MATERIAL

PLACEMENT

# OF PLANT:
2200
234
1040
1400
1800
847
250
g241

100 STEMS/ACRE (10 X 17 SPACING), RANDOM SPECIES PLACEMENT

COMMONNAME  SCIENTIFIC. # OF PLANTS
RIVER BIRCH BETULA NIGRA 88
SUGARBERA' CELTIS LAEVIGATA 36
BUTTONBUSH CEFHALANTHUS DCCIDENTALIS 42
SILKY DOGWOOD CORNUS AMOMUM a2
GREEN ASH FRAXINUS PENNSYLVANICA 75
WATER TUPELD  NYS5SA AQUATICA H
LAUREL 0AK OUEHRGUE LAURIFOLIA 40

407

ZONE C

ZOHE EVEZ

PLANTING PLAN AND SFECIES COMPOSITION
* UNDISTURBED FORESTED AREAS WETHIN PLANTING ZONES
WERE NOT PLANTED

UPPER RIVERINE PLANTING AREA = 42.41 ACRES

1Z°- 15" HARE AOOT MATERI
433 STEMS/ACRE [10° X 10 SFACING) RANDOM SPECIES PLACEMENT

COMMON NAME _ SCIENTIFIC NAME A OE PLANTS
SILKY DOGWOOD coaNus .AMDMUM 508
GREEN ASH FRAXINLIS PENNSYLVANICA 035
LALREL DAK uuencus LAURIFOLIA 3110
WATER HICKUDRY CARYA AQUATICA 100

AP CHESTHUT OAK  QUERCUS MICHAUX) 4000
CHERRYBARK UAK QUERELIS PAGODA 2100
PIN OAK QUERCUS PALUSTRIS 2100
WILLOW DAK QUERCLIS PHELLDS 1800
PERSIMMON DIOSPYRDS VIRGINIAMA k)

SEASONALLY INUNDATED PALUSTRINE FORESTED WETLAND = 2.85 ACRES

12" - 38" BARE RODT MATERIAL
438 STEMS/ACAE (10 X 10° SPACING}, RANDOM SPECIES PLACEMENT

COMMON NAM ) C HAME ¥ OF PLANTE
BLUTTONBUSH CEPHALANTHUS QCCIDENTALIS 218
ATLANTIC WHITE CEDAR CHAMAECYFARIS THYCIDES Pl
WATER TUPELO NYSSA AQUATICA 148
DOVERGUP DAK QUERCUS LYRATA 200
HLACK WALLOW (CUTTINGS) SALLK NKIRA 08
BALD CYPRESS TAXODIUM DISTICHUM 32
1,400

E1 - WETLAND HESTORATION

PERMANENTLY INUNDATED PALUSTRINE FORESTED WETLAND = B.431 ACRES
PLANT ALE OF ZOME E AS £1 UNLESS OTHERWISE INDICATED

12" 18" BARE ROOT MATERIAL

436 STEMSIACRE (1D' X 10° SPACING}. RANDOM SPECIES PLACEMENT

COMMON NAME  SCIENTIFIC NAME #0F PLANTS
ATLANTIC WHITE CEDAR  CHAMAECYPAR!S THYOIDES B840
BMCKWL{.OW(CMNGS} SALIX NIGRA 13068
BALD CYPRESS TAXQODIUM DISTIGHUM 1562

3,608

EX - WETLAND ENKANCEMENT
PERMANENTLY INURDATED FALUSTRINE FORESTED WETLANLD = 2.25 ACRES

12 - 18° BARE ROGT MATERIAL
100 STEMS/ACRE {10 X 10 SPACING), RANDOM SPECIES PLACEMENT

COMMON NAME | SCIENTIFIC NAME # OF PLANTS
ATLANTIC WHITE CEDAR  CHAMAECYPARIS THYDIDES a3
BLACK WILLOW (CUTTINGS) SALEX NIGRA &3
BALD CYPRESS TAXODIUM DISTICHUM o

231

HABITAT ENHANCEMENT ZONE = 4.03 ACRES

12" - 18" BARE RQOT MATERIAL
435 STEMS/ACRE (30 X 10 SPACING}), RANDOM SPECIES PLACEMENT

Ci HAMI E ROF PLANTS
SUGARBERRY CELTIS EAEVIGATA 250
PERSIMMDN DIOSPYRDS VIRGINIANA ana
YELLOW FOPLAR LIRIODENDRCON TULIPIFERA 400
SYCAMORE PLATANUS DCCIPENTALIS 00
WHITE QAR QUERCUS ALBA 500
1.758

R
}\\;\ CARG

usm UPLAND SEED MIX = 13.42 AGRES
SEEDIACEE COMMON HAME Cl 1
5LBS BUCKWHEAT FAGOFYRUM ESCULENTUM
5LBS SUNFLOWER HELANTHUS SPECIES
5LBS BRAIN SDRGEUM SDRGHUM BICOLOR
5LBS HROWNTOP MILLET UROCHLOA RAMOSA

20(BS/ACRE
WEM WETLAND SEED MIX = 71.34 ACRES

PLANTED IN ZONES B, C, 0, AND E {ON ISLANDS ONLY FOR ZONE £)

SEED/ACRE COMBON NAKE SCIENTIFIC NAME
125185 JRCHARD GRASS DACTYLIS GLOMERATA
125485 B1G BLUESTEM ANDROPOGON GERARDI
1.25L83 VIRGINIA WILD RYE ELYMUS VIRGINICUS
125185 RIVER OATS CHASMANTHIUM LATIFOLIUM
12585 PURPLE TOP VERBENA BONARIENS!S
B25EB5 DEER TONGUE PANICUM CLADESTINUM
6.25 L85 SWITCH GRASS PANICUM VIRGATUM
825LRS RYE GRAIN SECALE CEREALE

25 LBS/ACRE

EXISTING
THEES

D0 NOT PLANT IN FORESTED AREAS UNLESS OTHERWISE INDICATED.,

2
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Appendix B

Cross-Section Plots and Pebble Counts

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan
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Appendix C

Longitudinal Profiles

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan
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Appendix D

Vegetation Data

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan






Table D1. Stream Buffer Stem Density By Plot

Project Name: Farrar Dairy Stream and Wetland Restoration

Date : 3/25/09

Crew : B. Roberts
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Table D2. Wetland Stem Density By Plot

Project Name: Farrar Dairy Stream and Wetland Restoration

Date : 3/25/09

Crew : B. Roberts
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Stream and Wetland Vegetation Plot Photos

Vegetation Plot 5 — As-Built — 3/24/09 Vegetation Plot 6 — As-Built — 3/24/09

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan









Vegetation Plot 21 — As-Built — 3/23/09 Vegetation Plot 22 — As-Built — 3/23/09

Vegetation Plot 23 — As-Built — 3/24/09 Vegetation Plot 24 — As-Built — 3/24/09

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan



Vegetation Plot 25 — As-Built — 3/24/09 Vegetation Plot 26 — As-Built — 3/24/09

Vegetation Plot 29 — As-Built — 3/24/09 Vegetation Plot 30 — As-Built — 3/24/09

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan



Vegetation Plot 31 — As-Built — 3/25/09 Vegetation Plot 32 — As-Built — 3/25/09

Vegetation Plot 33 — As-Built — 3/25/09 Vegetation Plot 34 — As-Built — 3/25/09

Vegetation Plot 35 — As-Built — 3/25/09 Vegetation Plot 36 — As-Built — 3/25/09

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan



Vegetation Plot 39 — As-Built — 3/25/09 Vegetation Plot 40 — As-Built — 3/24/09

Vegetation Plot 41 — As-Built — 3/24/09 Vegetation Plot 42 — As-Built — 3/24/09

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan



Vegetation Plot 44 — As-Built — 3/24/09

Vegetation Plot 45 — As-Built — 3/24/09

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan



Appendix E

Photo Points

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan






Stream and Wetland Photo Points

PP 1 — As-Built — 5/28/09 PP 2 — As-Built — 5/28/09

PP 5 — As-Built — 5/28/09 PP 6 — As-Built — 5/28/09

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan



PP 8 — As-Built — 5/28/09

PP 9 — As-Built — 5/28/09 PP 10 — As-Built — 5/28/09

PP 11 — As-Built — 5/28/09 PP 12 — As-Built — 5/28/09

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan



PP 13 — As-Built — 5/28/09 PP 14 — As-Built — 5/28/09

PP 17 — As-Built — 5/28/09 PP 18 — As-Built — 5/28/09

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan






PP 25 — As-Built — 5/28/09 PP 26 — As-Built — 5/28/09

PP 29 — As-Built — 5/28/09 PP 30 — As-Built — 5/28/09

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan



PP 31 — As-Built — 5/28/09 PP 32 — As-Built - 5/28/09

PP 33 — As-Built — 5/28/09 PP 34 — As-Built — 5/28/09

PP 35 — As-Built — 5/28/09

Farrar Dairy Stream and Wetland Restoration Site KCI Technologies, Inc.
Contract #D06002 Mitigation Plan





