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1.0 Introduction

1.1  Site Description

The Finderne Farm wetland mitigation site (Finderne site) is located in the Township of Bridgewater in
Somerset County, New Jersey. Figure 1 provides a U.S. Geological Survey (USGS) map showing the site
location. The site is located south of New Jersey Route 28, west of Finderne Avenue and is bound to the
south, east and west by the Raritan River (Figure 2). The Finderne site occupies Block 303, Lot 8, and
Block 303, Lot 1.03. The former Egan Machinery plant, a barn, and a historical building (the Van Veghten
House) are located along the north border of the site. Several easements are located on the property,
including a one-acre area set aside by Somerset County Parks as Green Acres land, a trunk sewer line
right-of-way for the Somerset-Raritan Valley Sewer Authority and a PSE&G right-of-way.

1.2  Project Description

On August 5, 2005, the New Jersey Department of Environmental Protection, Division of Land Use
Regulation (NJDEP) approved the New York District of the U.S. Army Corps of Engineers (Corps) wetland
mitigation proposal, entitled, “Wetland Mitigation Design for the Finderne Site, Green Brook Flood Control
Project, Bridgewater Township, Somerset County, New Jersey” (USACE 2005a). The Finderne site serves
as off-site wetland and habitat mitigation acreage for the environmental impacts of the Bound Brook
construction elements (Segments A, N, R1, R2, T, and U) and a portion of structural project elements
proposed in Middlesex County that could not be mitigated on-site. Appendix A contains the NJDEP-issued
Mitigation Permit.

The overall design goal of the mitigation plan was to provide in-kind mitigation for wetlands impacted by the
Green Brook Flood Control Project at a minimum ratio of 2:1. Therefore, the mitigation plan was developed
to provide a minimum of 21 acres of created forested wetlands to mitigate for anticipated wetland impacts.
The project also includes the enhancement of approximately 32 acres of existing forested wetlands, six
acres of scrub-shrub wetland, five acres of emergent wetland and preservation of six acres of palustrine
emergent wetland, six acres of upland forest and 27 acres of riparian forest. Restoration of the unnamed
stream on the western portion of the site (hereinafter referred to as Finderne Brook) was also performed
along approximately 800 linear feet of the stream.

Construction of the Finderne site was completed in July 2006. To ensure compliance with Corps policy and
the NJDEP wetland mitigation regulations, the mitigation site was monitored for five full growing seasons.
As a result of indications that the site is not trended towards meeting success criteria as concluded in the
previous years’ monitoring reports, the Corps has elected to continue monitoring for Year-6 in conjunction
with adaptive management strategies both proposed and currently underway onsite.

The first through fifth year monitoring reports were submitted to NJDEP on June 23, 2008, February 23,
2009, January 26, 2010, January 26, 2011, and December 7, 2011 respectively. Pursuant to the NJDEP
Mitigation Project Monitoring Reports — Checklist for Completeness, the sixth year monitoring report (2012)
includes the following information:

Introduction with a brief explanation of the project;

USGS topographic map, county road map and aerial photograph;

Copies of all relevant NJDEP permits;

Demarcation of the wetland mitigation areas with PVC pipe™;

Photos of the constructed wetland mitigation areas with a photo location map;
Discussion of site soil and hydrology, including soil profile descriptions;

! Demarcation with PVC pipe occurred at the outset of the monitoring program. Extreme flood events over the course of
the five year monitoring program may have removed or severely damaged such markers.
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o Assessment of the planted vegetation, including vegetation survey data sheets;

e Documentation of invasive or noxious species present within the mitigation site and
recommendations for elimination of undesirable species;

e Recommendations to rectify potential problems identified during the monitoring period; and

¢ A narrative evaluating the success and/or failure of the wetland mitigation areas.

This wetland mitigation project will be considered successful if, after five full growing seasons (or longer as
necessary) the Corps demonstrates that the following four performance standards established in the permit
conditions have been met:

1. That the goals of the wetland mitigation project including acreage and the required wetland buffer,
as stated in the approved wetland mitigation proposal and the permit, have been satisfied. At the
end of year-5, the Corps must submit a field wetland delineation of the wetland mitigation project
based on the Federal Manual for Identifying and Delineating Jurisdictional Wetlands (1989) which
shows the exact acreage of the wetland mitigation areas.

2. The site has an 85 percent survival and 85 percent area coverage of the mitigation plantings or
target hydrophytes which are species native to the area and similar to ones identified on the
mitigation planting plan. All plant species in the mitigation area are healthy and thriving. All trees
are at least five feet in height.

3. The site is less than 10 percent occupied by invasive or noxious species such as but not limited
to Phalaris arundinacea (reed canary grass), Phragmites australis (common reed grass), Pueraria
montana (kudzu), Typha latifolia (broad-leaved cattail), Typha angustifolia (narrow-leaved cattail),
Lythrum salicaria (purple loosestrife), Ailanthus altissima (tree-of-heaven), Berberis thunbergii
(Japanese barberry), Berberis vulgaris (common barberry), Elaeagnus angustifolia (Russian olive),
Elaeagnus umbellata (autumn olive), Ligustrum obtusifolium (Japanese privet), Ligustrum vulgare
(common privet) and Rosa multiflora (Multiflora rose).

4. The proposed hydrologic regime as specified in the mitigation proposal, which proves the mitigation
site is a wetland, has been satisfied.

This report has been prepared by the Corps pursuant to NJDEP requirements and includes the results of
the sixth annual monitoring event.

1.3  Wetland Design

The forested wetland creation areas were designed to provide sufficient flood storage to provide
approximately 7 to 10 days of inundation followed by 7 to 11 days of soil saturation within the upper 12
inches of the soil profile during the growing season. The total wetland hydroperiod should range from 14 to
21 days in duration, which represents 6.5 percent to 10 percent of the growing season between March and
October (about 215 days). Wetland enhancement areas were restored to increased surface water depth in
open water areas and the duration of soil saturation in adjoining areas.

1.3.1 VEGETATION

All plantings were performed and completed in 2006. As shown on the As-Built Planting Plan (Appendix B)
and Figure 3 Aerial Planting Zone Location Map, areas monitored for Year-5 includes eight planting zones
encompassing 15 planting areas. Additional planting zones were established in upland and riparian areas
during the design phase, however the monitoring efforts during Year-1 through -4 focused on the planting
areas within the zones serving as wetland mitigation credit. Year-5 monitoring effort included monitoring of
2 acres of riparian area (Zone A) that serve as mitigation credit for riparian zone impacts regulated by the
New Jersey Flood Hazard Area Control Act Rules as a result of construction of the Green Brook Flood
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Control Segment B1 Project. Table 1 summarizes the mitigation design planting zones, associated planting
areas, post-construction plant community cover types and total acreage of each. Table 2 presents the
mitigation design planting densities and Table 3 lists the planted tree and shrub species.

Table 1

PLANTING ZONES, COVER TYPES AND ACREAGE SUMMARY

Associated

Fitsmitig Planting Areas Goal Cover Type Acreage
Zone (E — Enhancement Area,
C — Creation Area)
Al, A2, A3, A4, Adc, .
A A5, AG, A7, AS-1, I[;le((;lrduous forest, moderate to dense shrub 26.98
A8-2, A8-3, AB-4 Y
D, | E2 Scrub-shrub wetland 5.80
K E8 Scrub-shrub wetland 2.07
F1 F2 ES, E9 Deciduous forest, moderate to dense shrub 150
layer
E E3 Palustrine emergent wetland 5.56
EC1, E1, C1, C2, .
C C3. E4, E5, E6, E7 Palustrine forested wetland 35.25
Total 62.28

Table 2
PLANTING ZONE DENSITIES®
Zone Trees/Acre Shrubs/Acre Plants/Acre
A 680 194 0
C 680 194 0
D 0 300 0
E 0 0 4920
F1 0 27841 0
F2 0 4840 " 0
| 0 680 0
K 0 1210 " 0
Live Stakes
2 Plantings were completed in 2006.
1-3
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Table 3

PLANTED TREES AND SHRUBS

FEIIETE Scientific Name Common Name
Zone

Acer saccharinum Silver maple
Betula nigra River birch
Carya ovata Shagbark hickory
Platanus occidentalis American sycamore

A Quercus palustris Pin oak
Cornus amomum Silky dogwood
Lindera benzoin Northern spicebush
Amelanchier canadensis Canadian serviceberry
Sambucus canadensis Common elderberry
Viburnum prunifolium Blackhaw
Quercus bicolor Swamp white oak
Quercus phellos Willow oak
Fraxinus pennsylvanica Green ash
Platanus occidentalis American sycamore
Quercus palustris Pin oak

C ;
Nyssa sylvatica Black gum
Clethra alnifolia Coastal sweet pepperbush
Cornus amomum Silky dogwood
Vaccinium corymbosum Highbush blueberry
Viburnum dentatum Southern arrowwood
Alnus serrulata Smooth alder

D Cephalanthus occidentalis Common buttonbush
Cornus stolonifera Red-osier dogwood
Viburnum dentatum Southern arrowwood
Pontederia cordata Pickerelweed
Sparganium americanum American bur-reed
Sagittaria latifolia Broadlead arrowhead
Scirpus atrovirens Softstem bulrush
Saururus cernuus Lizard's tail
Penstemon digitalis Talus slope penstemon

E Carex stipata Owilfruit sedge
Carex lurida Shallow sedge
Eupatorium coelestinum Blue mistflower
Eupatorium maculatum Spotted trumpetweed
Eupatorium perfoliatum Common boneset
Eupatorium purpureum Sweetscented joe-pye-weed
Spiraea tomentosa Steeplebush

F1, F2, K | Salix spp. Willow sp.

Clethra alnifolia Coastal sweet pepperbush

| Cornus amomum Silky dogwood
Vaccinium corymbosum Highbush blueberry
Viburnum dentatum Southern arrowwood
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A description of the planting areas included in the monitoring program is presented below.

Planting Zone A (Riparian Forest): The majority of Planting Zone A, approximately 26.98 total acres, is
located adjacent to and in close proximity to the Raritan River. The goal of the planting program in these
areas was to create a deciduous floodplain forest with a moderate to dense shrub layer along a corridor
parallel to the northern bank of the Raritan River. The corridor ranges in width from approximately 100

feet to 800 feet. This forested floodplain will provide additional stabilization for the banks of the Raritan River
and portions of the unnamed perennial stream. The planting program included disking the upper 4

inches of the soil and seeding with a warm-season native seed mix. The seed mix was comprised of
Andropogon gerardii, Schizocharium scoparium, Elymus riparius, Panicum virgatum, and various
wildflowers. Following the completion of seeding, bare root or tubling tree stock consisting of Acer
saccharinum, Betula nigra, Carya ovata, Platanus occidentalis, and Quercus palustris were installed at a
density of 680 trees per acre, or approximately on 8-foot centers. In order to establish a moderate to dense
shrub layer in Zone A, Amelanchier canadensis, Cornus amomum, Lindera benzoin, Sambucus canadensis,
and Viburnum prunifolium were installed at a density of 194 shrubs per acre, or approximately on 15-foot
centers. All planting were performed in a naturalized pattern. The list of planted species for all appropriate
areas is shown in Table 3. Planting Zone A encompasses several planting areas, of which only A1, A4, and
A5 were selected for monitoring to comply with the riparian zone mitigation requirements for the construction
of Segment B1. Of these, Al and A5 were captured by random sampling during Year-6.

Planting Zone C (Wetland Forest): Planting Zone C encompasses approximately 35.25 acres and
includes ten separate areas of both wetland creation and enhancement. Within one of the planting areas,
approximately 1.2 acres of vernal pools were established to provide amphibian-breeding habitat. The goal
of the seeding and planting activities outlined in the planting program for Zone C was to create palustrine
forested wetland. Following grading, the soils in these areas were bedded using a bedding harrow to create
microtopography. Following bedding, a wet meadow seed mix comprised of Echinochloa crusgalli, Poa
palustris, Elymus virginicus, Agrostis alba, Panicum virgatum, and various Carex species was applied to
bare ground at a rate of 50 pounds per acre. Bare root or tubling stock of Quercus bicolor and Quercus
phellos (substitutes for Acer negundo), Fraxinus pensylvanica, Platanus occidentalis, Quercus palustris, and
Nyssa sylvatica were installed at a density of 680 trees per acre, or approximately 8-foot centers. The shrub
stratum of the forested wetlands was created by installing Clethra alnifolia, Cornus amomum, Vaccinium
corymbosum, and Viburnum dentatum at a density of 194 shrubs per acre.

Planting Zone D and | (Wetland Scrub-Shrub): Planting Zone D encompasses approximately 5.4 acres
and consists of palustrine scrub-shrub wetland within a degraded emergent wetland in the northern portion
of the Finderne site adjacent to three open water areas. No regrading, disking, or seeding occurred within
this planting zone. The areas were planted with Alnus serrulata, Cephalanthus occidentalis, Cornus
stolonifera, and Viburnum dentatum at a density of 300 shrubs per acre, or approximately 12-foot centers.
Zone | consists of a small area of scrub-shrub wetland in the northeastern corner of the site which covers
approximately 0.4 acres. The area was planted with Clethra alnifolia, Cornus amomum, Vaccinium
corymbosum, and Viburnum dentatum at a density of 680 shrubs per acre, or approximately 8-foot centers.

Planting Zone E (Emergent Wetland): Two existing degraded emergent wetland areas totaling
approximately 5.56 acres were designated as Planting Zone E. The goal of the planting program for
Planting Zone E was to create two densely vegetated and diverse palustrine emergent wetlands. No
regrading or seeding occurred within these areas. Planting Zone E areas were densely planted with an
equal distribution of Pontederia cordata, Sparganium americanum, Sagittaria latifolia, Scirpus atrovirens,
Saururus cernuus, Penstemon digitalis, Carex stipata, C. lurida, Eupatorium coelestinum, E. maculatum, E.
perfoliatum, and E. purpureum on approximately 3-foot centers. Dense plantings were proposed to
discourage the colonization of these areas by Typha. Spiraea tomentosa was planted at approximately 30-
foot centers in Zone E.

Planting Zones F and K (Streambank Planting): Planting Zones F1 and F2 (1.5 total acres) and K (2.07
acres) encompass a total of approximately 3.57 acres on streambank located along Finderne Brook (F1)
and the Raritan River (F2, K). Prior to planting these areas were seeded at a density of 38 pounds per acre
using a perennial grass mixture (Type W — Wet Meadow Seed Mix). This seed mix was comprised of
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switchgrass (Panicum virgatum), big bluestem (Andropogon gerardii), red-top (Agrostis alba), fox sedge
(Carex vulpinoidea), blue vervain (Verbena hastate), lurid sedge (Carex lurida), green bulrush (Scirpus
atrovirens), New England aster (Aster novae-angliae) and oats (Avena sativa). In Planting Zone F1 along
Finderne Brook, live stakes of Salix spp. were installed approximately three feet apart using triangular
spacing. In Planting Zone F2, live stakes of Salix spp. were installed approximately three feet apart using
triangular spacing. In Planting Zone K, live stakes of Salix spp. were installed approximately 6 feet apart.

1.3.2 HYDROLOGY

The intent of the forested wetland creation areas was to mimic the seasonally flooded hydrologic regime
capable of supporting a forested wetland system. Seasonally flooded wetlands typically have surface water
present for extended periods especially early in the growing season, but surface water is generally absent
by the end of the season. When surface water is absent, the seasonal high water table is often within the
root zone. Hydrologic sources for the wetland creation areas include precipitation, runoff from surrounding
areas, groundwater, and flooding from the Raritan River. In order to establish a seasonally flooded
hydroperiod across the wetland creation areas, the original design included a grading plan that created
depressions intended to capture surface water for a period consistent with the development of wetland
conditions. The design also included the enlargement of an existing swale to help convey flood waters from
the Raritan River into two of the newly created wetland areas (C1 and C2). All of the features specified in
the design plan were constructed in 2006. The existing emergent wetlands (E3) were enhanced to have a
semi-permanently flooded hydroperiod with varying depths of inundation and saturation.

1.3.3 Solis

The U.S. Department of Agriculture, Natural Resources Conservation Service (NRCS), Soil Survey of
Somerset County, New Jersey (NRCS-SCS, 1976) was reviewed prior to the design and construction of the
wetland mitigation site. Soils within the mitigation site primarily consist of Rowland silt loam (RorAt), 0 to 2
percent slopes and frequently flooded. A soil map is presented in Figure 4.

NRCS describes the Rowland soils as deep, moderately well drained to somewhat poorly drained soils
located on floodplains along major streams. These soils are generally nearly level, but there are minor
hummocky areas and slopes of more than 2 percent. These soils are located about 3 to 8 feet above normal
stream levels and are subject to frequent flooding from the Raritan River. The seasonal high water table for
the Rowland series as described by the NRCS is 1 to 3 feet below the surface.

The typical Rowland silt loam soil type is nearly level, with some minor hummocks and slopes. This soil
series includes sandy loam, loam, and gravelly loam soils. Some areas of well-drained Rowland soils are
found nearer to streams and at slightly higher elevations. Bowmansville soils, a minor component of the
series are included in mapping of Rowland silt loam and are sometimes found in depression areas.

1.3.4 STREAM RESTORATION

According to the June 2005 Stream Restoration Design Report for the Finderne Site (USACE 2005b), the
restoration goals for Finderne Brook included reducing bank erosion, enhancing water quality, and
improving the aquatic habitat and riparian corridor of the stream. The drainage basin for Finderne Brook
totals approximately 206 acres. The area encompassed by the drainage basin is highly urbanized and a
high volume of water reaches the stream channel very quickly during storm events. Because of the
relatively small drainage area, it is assumed that base flow in Finderne Brook is from groundwater.

The channel restoration was designed to alleviate the excessive shear stress acting on the stream bed and
banks during the high flow events. The restoration design elements included decreasing the slope of the
banks to create a wider bankfull bench, distributing the slope break located at the original culvert structure
across the project reach and replacing the original, structurally deficient culvert with an arched natural
bottom culvert. With the exception of the stream reach at the on-site road crossing, the design anticipated
that the stream course and channel would evolve over time within the created floodplain bench as the
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natural channel processes of scour and deposition act on the stream. Stream channel surveys were
conducted in Monitoring Years-1, -2, and -3 but were discontinued in Year-4, Year-5, and Year-6. As noted
in the USACOE 2009 Finderne Farm Mitigation Site Adaptive Management Plan (AMP), there was little
change in stream morphology evident between the 2007 and 2008 surveys, and the stream morphology
was not expected to show significant changes over the 2012 monitoring period.
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2.0 Methodology

Pursuant to the NJDEP Mitigation Project Monitoring Reports — Checklist for Completeness the Year-6
(2012) Monitoring Report for Finderne Farm Mitigation Site covers monitoring activities for wetland
enhancement and creation areas and stream restoration. Based on NJDEP mitigation requirements, a
monitoring methodology was developed to document the following parameters:

e Planted vegetation, as well as target hydrophytes which are naturally colonizing the site, is
progressing toward 85 percent survival or 85 percent area coverage. In forested and scrub shrub
wetland mitigation areas, woody species are thriving, increasing in stem density and height each
year.

e Development of hydric soils within mitigation areas.

e The hydrologic regime as specified in the mitigation proposal is present. Forested and scrub/shrub
wetland mitigation areas were designed and constructed to mimic a seasonally flooded hydrologic
regime. Seasonally flooded wetlands typically have surface water present for extended periods
during the growing season, but surface water is absent by the end of the growing season.
Enhancement areas, consisting of emergent wetlands, were designed to have a semi-permanently
flooded hydroperiod with varying depths of inundation.

e Less than 10 percent of the mitigation area is occupied by invasive or noxious species.

2.1 Vegetation Monitoring

Vegetation was monitored in both spring and fall 2012 to document conditions that indicate if there is at
least 85% coverage of planted vegetation or target hydrophytes or to show a trend toward potential success.
Similar to the 2007 through 2011 monitoring period, random circular plot sampling was conducted in areas
planted with woody species, while quadrate plot sampling was used for emergent planting areas. Appendix
C contains vegetation data forms and summary tables for 2012.

2.1.1 RANDOM CIRCULAR PLOT SAMPLING

Typically twenty foot radius plots were documented; however adjustments were made in areas of high
planting density (E8-F2 and E9). In these locations, ten foot radius plots were utilized. Plot locations were
chosen using a simple random sampling procedure. The field biologists would begin by walking to the edge
of a planting area. Using a table of sets of random site selection directions, the biologist would choose a
number from 1 to 100. The chosen number would be located on the table, and then the biologist would
follow the instructions on the table describing the amount of steps to be taken in each direction. From the
first plot, the planting area would be traversed for a random distance. A second sampling plot would then be
chosen by using the table of random site selection directions.

Data recorded at each plot for both herbaceous and woody species included; species name, percent area
coverage, and dominance. For woody species, additional data included whether the species was planted or
is a recruit, number of live and number of dead stems, average height, and plant health. Plant health was
rated as “E” representing excellent health (plant is thriving and has little to no signs of herbivory), “G”
representing good health (plant is healthy and may have some herbivory), “F” representing fair health (plant
is moderately healthy and may have moderate herbivory), and “P” representing poor health (plant is dying
and/or has heavy herbivory). A photo and GPS location was taken at each plot. Photograph locations are
indicated on Figure 5 and location coordinates are presented in Appendix D.

2.1.2 QUADRATE SAMPLING

One square meter quadrate plots were utilized in non-woody planting areas. Quadrate plots were collected
in planting area E3 during the spring and fall surveys. The simple random sampling procedure described
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above was also used to determine plot location. The species composition and dominance were recorded, as
well as the total percent cover from all species. Data collected was used to determine; percent cover of
vascular plants, percent cover of open water and/or bare ground, and arithmetic mean and frequency. A
photo and GPS location was taken at each plot. Photograph locations are indicated on Figure 5 and location
coordinates are located in Appendix D.

2.2  Soil Investigation

The objective of the soil investigation was to identify the existing characteristics of the surficial and
subsurface soils at the site and perform the necessary laboratory analysis to determine; organic content,
pH, macro and micro-nutrient content of the soil. The goal of this investigation was to document the
presence or absence of groundwater and/or characteristics indicative of soils that may have been saturated
due to high groundwater or surface inundation at certain times during the year. In addition, an added
objective of the Year-6 soil investigation was to determine if there are any significant soil structure
differences between the areas that are successfully ponding water and the mitigation areas that are
experiencing failure in retaining the required hydrology. Soil sampling locations are indicated on Figure 5.
The Soil Investigation Report (2012) is located in Appendix E.

2.2.1 SOIL PROFILES

During the 2012 soil investigation conducted on May 21, May 22 and May 24, 2012, scientists collected two
sets of soil borings. Similar to previous year’s investigations, a set of six standard wetland soil profiles were
collected to a depth of two feet. Additionally, a set of 13 geotechnical borings were collected to a depth of
three feet.

2.2.1.1 Wetland Profiles

One wetland soil profile was described in each selected creation area (C1, C2 and C3), and in select
enhancement areas (E1, E3 and E6). Each profile was completed to a depth of two feet below the
ground surface using a hand-operated soil auger with a 4-inch diameter bucket. Each location was
recorded by a Wide Area Augmentation System (WAAS)-enabled handheld Global Positioning System
(GPS) unit. The soil profile locations in 2012 were randomly selected within each area. A map showing
the locations of soil profiles described in 2012 is presented in Figure 4.

Soil characteristics, including texture, color, and structure, were recorded for each of the six borings and
summarized on datasheets, presented in Appendix E (Soil Investigation Report). Soil texture was
estimated in the field using the USDA soil classification system. Soil color was described using Munsell
color charts. Characteristics such as redoximorphic features, relative moisture content, structure and, if
encountered, groundwater level, were estimated in the field and recorded.

2.2.1.2 Geotechnical Borings

Geotechnical borings were collected as per Engineering Manual 1110-1-1804. Within the various creation
and enhancement areas on site, 13 borings were collected. Boring were collected within each of the
wetland creation areas (C1, C2, and C3), and within the wetland enhancement areas (E1, E2, E3, E4,
E5, E6, and EC1).

Geotechnical borings were collected to a maximum depth of three feet with a manual, continuous
coring device. The corer used was a stainless steel device that collects a core approximately 40 inches
long and four inches in diameter. The corer was driven into the ground with a slide hammer. The
hammer was then removed, and a handle was placed on top of the coring device and manually
removed from the ground. Once removed from the ground, the core was photographed and described
similar to the wetland/agricultural borings above. Locations of the soil borings were also documented with
a hand-operated GPS unit. After documenting the core’s characteristics, the cored material was
packaged and sent to a certified laboratory as described below in Section 2.2.4.2.
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2.2.2 LABORATORY TESTING

2.2.2.1 Horticultural Testing

Fifteen soil subsamples were collected from each creation area. The subsamples were collected from
approximately 6-inches below the ground surface and separately homogenized in a clean container for
each creation area (C1, C2 and C3). The three composite samples (one from each creation area) were
designated 7966-12001 C1 S/22, 7966-12001 C2 S/22, and 7966-12001 C3 S/22. The collected soil
samples were submitted under chain-of-custody procedures to Rutgers New Jersey Agricultural
Experiment Center Soil Testing Laboratory (Rutgers Lab) in New Brunswick, New Jersey for analysis.
The soils were analyzed for standard soil horticultural characteristics including; phosphorus (P),
potassium (K), magnesium (Mg), calcium (Ca), zinc (Zn), copper (Cu), manganese (Mn), iron (Fe) and
boron (B)], soil pH, and soil organic matter.

2.2.2.2 Geotechnical Testing

Six of 13 total geotechnical boring were selected (i.e., C1, C2, C3, EC1, E2W, and E3S) for laboratory
analyses. They were analyzed for the following:

« Sieve/Hydrometer Analysis — This test analyzes the percentage of different grain sizes
contained within a soil.

« Liquid and Plastic Limit — When analyzed with other soil properties, liquid and plastic limits are
used to correlate with engineering behavior such as compressibility, permeability, compatibility,
shrink-swell and shear strength.

« Unit Weight/Specific Gravity — This test calculates the density of solids divided by the density of
water in an undisturbed soil sample.

2.3 Hydrologic Assessment

Wetland hydrology was assessed by periodic observations of ponding or soil saturation, indicators of soil
inundation, assessing of soil profiles, and assessing local stream gauges. Primary and secondary indicators
of wetland hydrology are outlined in the US Army Corps of Engineers Wetlands Delineation Manual (1987).

Primary indicators of wetland hydrology include:

e Visual observation of inundation,

¢ Visual observation of soil saturation,

e Watermarks on woody vegetation, including stains on tree trunks and other fixed object
(i.e. bridge pillars, buildings, fences, etc.),

e Drift lines including deposition of debris in a line on the surface or as debris entangled
in above ground vegetation or other fixed objects,

e Sediment deposits consisting of thin layers, coatings, or depositions of mineral or
organic matter, and

e Drainage patterns within wetlands.

Secondary Indicators of wetland hydrology include:

e Oxidized rhizospheres (pore linings) associated with living plant in the upper 12 inches
of the soil,

e Water-stained leaves,

e Bare soil areas as a result of surface flows carrying away ground litter or the presence
of standing water, and
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¢ Morphological plant adaptations including buttressed trunks, pneumatophores,
adventitious roots, shallow roots systems, multitrunks or stooling, etc.

2.4 Invasive Species Inspection and Management

Wetland enhancement/creation areas and stream corridors were inspected for the presence of invasive
species. The extent of invasive species presence was documented during the spring and fall vegetation
surveys.

Invasive or noxious species include, but are not limited to; Phalaris arundinacea, Humulus japonica, Arctium
lappa, Typha latifolia, Typha angustifolia, Lythrum salicaria, Polygonum cuspidatum, Ailanthus altissima,
Berberis thunbergii Berberis vulgaris, Elaeagnus angustifolia, Elaesagnus umbellate, Ligustrum obtusifolium,
Ligustrum vulgare, Rosa multiflora and other invasive species.
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3.0 Monitoring Results

Vegetation monitoring plots, photo locations, and soil boring locations are included as Figure 5. Appendix C
includes; vegetation species table, survey data sheets and summary calculations. Photos for spring and fall
vegetation plots with associated NAD 1983 coordinates are found in Appendix D.

3.1 Vegetation Monitoring

Random Circular Plots Sampling

Spring vegetation surveys were conducted in late May (5/22/12 — 5/25/12). Fall surveys were conducted in
mid-October (10/16/12 — 10/19/12). A total of 92 circular plots were sampled throughout the planted
wetland areas and four throughout the planted riparian areas on the mitigation site. Tables 4 and 5 indicate
the number of plots sampled within each planting area. Summary calculations for average survival, density
and height per planting area are presented in Table 6.

Plots located within Enhancement/Creation Area 1 (EC1) averaged 18 percent woody plant survival and had
an average density of 157 woody stems/acre. The average planted species height at the end of the sixth
growing season was 37 inches. Including recruited species, EC1 averaged 160 stems/acre.

Enhancement Area 1 (E1) averaged 1 percent woody plant survival and had a density of 8 woody
stems/acre. The average planted species height at the end of the sixth growing season was 38 inches.
Including recruited species, E1 averaged 17 stems/acre.

Enhancement Area 2 (E2) averaged 7 percent woody plant survival and had a density of 21 woody
stems/acre. The average planted species height at the end of the sixth growing season was 46 inches.
Including recruited species, E2 averaged 121 stems/acre.

Enhancement Area 4 (E4) contained no planted woody species. Including recruits, E4 averaged 833
stems/acre.

Enhancement Area 5 (E5) averaged 12 percent woody plant survival and had a density of 108 woody
stems/acre. The average planted species height at the end of the sixth growing season was 204 inches.
Including recruited/mature (non-planted) species, E5 averaged 900 stems/acre.

Enhancement Area 6 (E6) contained no woody species but did include herbaceous species. E6 averaged 0
percent woody plant survival and had a density of 0 woody stems/acres. No recruited woody species were
present.

Enhancement Area 7 (E7) averaged 4 percent woody plant survival and had a density of 38 woody
stems/acre. The average planted species height at the end of the sixth growing season was 26 inches.
Including recruited species, E7 averaged 63 stems/acre.

Enhancement Area 8 (E8) was divided into two areas (F2 and K) planted at different densities. Planting
area F2 was designed with a density of 4,840 shrubs/acre, while planting area K was designed at 1,210
shrubs/acre. F2 averaged 75 percent woody plant survival and had a density of 3,643 woody stems/acre.
The average planted species height in F2 at the end of the sixth growing season was 43 inches. Plots in
area K averaged 4 percent woody plant survival and had a density of 44 woody stems/acre with an average
height of 172 inches. The average total percent survival of both areas is 22% and had a total density of 944
stems/acre. Including recruited species, E8 averaged 1,107 stems/acre.

Enhancement Area 9 (E9) averaged 21 percent woody plant survival and had a density of 571 woody

stems/acre. The average planted species height at the end of the sixth growing season was 49 inches.
Including recruited species, E9 averaged 667 stems/acre.
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Table 4
WETLAND ENHANCEMENT & CREATION AND RIPARIAN PLANTING AREAS
CORRESPONDING PLOTS
(SPRING 2012 SURVEYS)

Planting Areas
EC1 | E1 | E2 | E3 E4 E5 E6 | E7 | E8 | E9 Cl |C2 | C3| A5 |Al1
50 15 | 55 | 32 13 9 11 1 5 42 26 | 20 | 17 | 48 | 49
51 16 | 56 | 33 14 10 12 2 6 43 27 | 21 | 18
52 57 | 34 3 7 44 28 | 22 | 19
Plots | 53 58 | 35 4 8 45 29 | 23

54 36 46 30 | 24

37 47 31 | 25

38

39

40

41

Table 5
WETLAND ENHANCEMENT & CREATION AND RIPARIAN PLANTING AREAS
CORRESPONDING PLOTS
(FALL 2012 SURVEYS)

Planting Areas
EC1 | E1 E2 E3 E4 E5 E6 | E7 | E8 | E9 C1 C2 | C3 | A5 | Al
40 57 53 18 49 47 51 1 35 28 7 13 4 | 46 | 45
41 58 54 19 50 48 52 2 36 29 8 14 5
42 55 20 3 37 30 9 15 6
43 56 21 39 | 38 31 10 16
Plots | 44 22 32 11 17

23 33 12 34

24

25

26

27
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SUMMARY OF PLANTED SPECIES DATA (Spring/Fall)

Table 6

Average Average
Average . . Average
. Density Density ;
Planting Areas Percent Height
ST (woody (woody " 15
Survival 1 (inches)
stems/acre) stems/acre)
EC1 18 157 160 37
E1l 1 8 17 38
E2 7 21 121 46
E4° 0 0 833 0
E5 12 108 900 204
E6 0 0 0 0
E7 4 38 63 26
E8’ 22 1107 944 86
E9 21 571 667 49
Average for
site* 9 223 412 54
(enhancement)
Cl 28 242 306 61
Cc2 23 203 228 79
C3 38 333 3106 52
Average for 30 259 1213 64
site” (creation)
A5 17 150 1000 10
Al 8 67 67 78
VAT R T 13 109 534 44
site” (riparian)
Notes:
! Excludes recruits (species that were not planted but have begun to establish)
2 Pre-existing mature canopy not included in density calculations
% Average of F2 and K Planting Zone vegetation monitoring data
* Average for overall enhancement, creation, or riparian areas are calculated using the averages shown above
for each planting area.
® Average height was not included in total average when no woody plants were documented.
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Creation Area 1 (C1) averaged 28 percent woody plant survival and had a density of 242 woody stems/acre.
The average planted species height at the end of the sixth growing season was 61 inches. Including
recruited species, C1 averaged 306 stems/acre.

Creation Area 2 (C2) averaged 23 percent woody plant survival and had a density of 203 woody stems/acre.
The average planted species height at the end of the sixth growing season was 79 inches. Including
recruited species, C2 averaged 228 stems/acre.

Creation Area 3 (C3) averaged 38 percent woody plant survival and had a density of 333 woody stems/acre.
The average planted species height at the end of the sixth growing season was 52 inches. Including
recruited species, C3 averaged 3106 stems/acre.

Riparian Area 5 (A5) averaged 17 percent woody plant survival and had a density of 150 woody stems/acre.
The average planted species height at the end of the sixth growing season was 10 inches. Including
recruited species, A5 averaged 1000 stems/acre.

Riparian Area 1 (A1) averaged 13 percent wood plant survival and had a density of 109 woody stems/acre.
The average planted species height at the end of the sixth growing season was 44 inches. Including
recruited species, Al averaged 534 stems/acre.

Quadrat Sampling

Twenty (20) one-square meter plots were sampled within Wetland Enhancement Area 3 (E3) for
herbaceous species (10 during spring and fall survey periods). The only vegetation identified in plots during
the 2012 spring and fall survey that were on the design planting lists as shown on the As-Built Plans
(Appendix B) included Carex spp.

Five species were present at five or more plots, including; Lythrum salicaria (average of 37% cover in 15
plots), Lysimachia nummularia (average of 21% cover in 7 plots), Juncus effusus (average of 15% cover in
11 plots), Persicaria sagitatta (average of 14% cover in 12 plots), and Polygonum sp. (average of 24%
cover in 10 plots).

Six species were present at 20% cover or greater in less than five plots, including; Phalaris arundinacea,
(average of 50% in 2 plots), Cyperus esculentus (average of 57% in 3 plots), Hypericum sp. (average of
13% in 3 plots), Ludwigia palustris (average of 24% in 4 plots), Stellaria sp. (20% in 1 plot), and
Symphyotrichum ericoides (average of 25% in 3 plots).

The remaining 21 species found in E3 encompassed 12% cover or less in 4 or fewer plots and are listed in
Appendix C.

Plant Species Cover
Average percent coverage of both native and invasive species based on cover estimates from monitoring
plots are shown in Table 7.

Area EC1 contained both native and invasive species that are dominant throughout the monitoring plots.
Dominant (20% or greater, or most prevalent species encompassing 50% of total) native species in EC1
included Carex vulpinoidea (dominant in 1 plot) and Symphyotrichum ericoides (dominant in 1 plot).
Invasive species documented as dominant included Phalaris arundinacea (dominant in 5 plots), Phleum
pretense (dominant in 4 plots), Brassica rapa (dominant in 1 plot), and Lythrum salicaria (dominant in 1

plot).
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Table 7
NATIVE AND INVASIVE SPECIES PERCENT COVER
(Spring/Fall)

Average Average
Native/Target 9 o
. Invasive No. of Monitoring
Planting Area Plant
Percent Plots
Percent
Cover
Cover

EC1 37 63 10
E1/E2 20 79 12
E3 55 40 20
E4/E5/E6 29 69 12
E7/E8 48 46 16
E9 23 72 12
Enhancement Areas Total Average 34 63 82
C1 26 74 12
Cc2 98 2 12
C3 59 40 6
Creation Areas Total Average 61 39 30
A5 82 11 2
Al 9 91 2
Riparian Areas Total Average 46 51 4

Of the 30 plots monitored in wetland creation areas C1, C2 and C3, 15 were dominated by Panicum
virgatum, one was dominated by Persicaria hydropiper, one by Juncus effuses, one by Betula nigra, and
one by Symphyotrichum ericoides. Invasive species dominant within the wetland creation areas included
Phalaris arundinacea (dominant in 10 of 30 plots), Artemisia vulgaris (dominant in 4 plots), Persicaria
maculosa (dominant in 2 plots), and Ranunculus ficaria (dominant in 2 plots).

E1 and E2 were dominated by Phalaris arundinacea (dominant in 12 of 12 plots), Lythrum salicaria
(dominant in 1 of 12 plots), Phleum pretense (dominant in 1 of 12 plots), Artemisia vulgaris (dominant in 1
plot), and Humulus japonicas (dominant in 1 plot). The only native species present as a dominant
species was Symphyotrichum ericoides (dominant in 1 plot). Plant species cover for E3 is described
above under Quadrat Sampling.

Areas immediately adjacent to the Raritan River (E4, E5 and E6) were sprayed to control invasive
species with selective herbicide and subsequently hydroseeded in 2009. The primary goal of this
hydroseed action was to provide soil stabilization in these river bank areas. As early as spring 2010,
invasive species (predominantly Humulus japonicas) remained dominant in most areas. Success of the
hydroseeding appeared limited as much of the seed material was either buried by wrack and siltation or
may have been removed by high velocity flood flows prior to seed germination/root. Hydroseeding had
limited effect on invasive species in the areas where it was applied. These areas (E4, E5 and E6) are
regularly subjected to varying high floodwater velocities due to their close proximity to the river bank.
These frequent high velocities appear to contribute to lower survival rates (physical damage or wash
away) in planted vegetation installed without additional stabilization/anchoring during initial planting
activities. Humulus japonicus dominated 7 of 12 plots. Phalaris arundinacea was dominant in three plots.
Rumex orbiculatus was dominant in two plots. Ranunculus ficaria, Polygonum sp., and Fraxinus
pennsylvanicum were each dominant in one plot.
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A portion of E7 is adjacent to the Raritan River and was treated in 2009 with herbicides to eliminate
Humulus japonicus and subsequently hydroseeded. Humulus japonicus continues to dominant in 3 of 8
plots documented during the 2012 surveys. Polygonum spp. were dominant in 4 of 8 plots. Phalaris
arundinacea was dominant in 2 of 8 plots. Artemisia vulgaris and Rumex orbiculatus were each dominant
in one plot.

A large portion of Enhancement Area E8 (Planting Zone K) was also dominated by a near monoculture of
Humulus japonicus. As such, this area was treated in 2009 with herbicides designed to eliminate the
majority of Humulus japonicus individuals prior to their flowering and thereby reduce the future seed bank
in this area. Furthermore, this area was hydroseeded in 2009 with native grasses and wildflowers prior to
fall surveys. Humulus japonicus continues to dominate 3 of 5 plots in Planting Zone K (which were each
located in the eastern portion of K/adjacent to the river). Additionally, Salix spp. were also present as
dominants in 3 of 5 plots which were representative of the western portion of Planting Zone K.
Additionally, Polygonum spp. were dominant in 2 plots and Rumex orbiculatus within one plot in Planting
Zone K. Most of Planting Zone F2 within E8 supports a somewhat healthier population of planted Salix
spp. dominating the northern reach of F2 (2 of 2 plots). Solidago altissima dominated one plot in F2 as
did areas of bare ground and wrack debris from past flooding.

E9 was dominated by Phalaris arundinacea (dominant in 10 of 12 plots), Artemisia vulgaris (dominant in 8
of 12 plots), Polygonum spp. (dominant in 2 of 12 plots), Humulus japonicas (1 of 12), and bare
ground/open water (Finderne Brook) encompassed a dominant portion of one plot.

Prevalent species within riparian area A5 were Glechoma hederaceae (dominant in two plots) and Urtica
dioica (dominant in one plot) each within the herbaceous layer. A5 also contained a mature canopy of non-
planted trees; Platanus occidentalis, Acer saccharinum, Acer rubrum, Quercus palustris, and Quercus rubra.
Riparian area Al was dominated by Artemisia vulgaris (dominant in 2 of 2 plots) and Phalaris arundinacea
(dominantin 1 of 2 plots).

3.2  Soil Investigation
3.2.1 'WETLAND PROFILES

Soil profiles were collected on May 21, 2012. One soil profile was described in each of creation areas
(C1, C2 and C3) and enhancement areas (E1, E3 and E6). A total of six hand-augered soil borings were
collected to a depth of 24 inches below grade. Soil profiles were described in the field and recorded on
data forms (Appendix E). Typical profiles included a dark brown silty clay loam layer found at variable
depths. The soils examined were generally consistent with the NRCS description of the Rowland silt loam
soils. This layer was sometimes overlaid by a layer of slightly redder soil of varying texture. However, in
most cases, the color and texture remained relatively consistent throughout depths of zero to 24 inches.

Redoximorphic features such as concentrations, mottles and oxidized root channels were observed in two
of the six soil profiles. Soil was not saturated at any location. The water table was greater than 24 inches
below the ground surface in each of the borings. A summary of the 2008 through 2012 soil observations
are presented in Table 8.
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Table 8
SUMMARY OF SOIL OBSERVATIONS

STt Redqximorphic Features Depth Range _ Saturation

Area (inches below ground surface) (inches below ground surface)

2012 2011 2010 2009 2008 | 2012 2011 2010 | 2009 | 2008

C1 NO 18to24 | 18to 24 | NO > 24 3-4ags | NO NO NO
C2 NO NO NO NO NO > 24 3-4ags | NO NO NO
C3 6-24 NO NO NO NO > 24 12 NO NO NO
EC1 - NO NO NO NO 3-4ags | NO NO NO
E5 - - 6to24 | NO NO - NO NO NO
E7 - - NO NO NO - NO NO NO
E2 - NO - - - 3-4ags | - - -
E4 - NO - - - 18 - - -
E1l 6-18 - - - - >24 - - - -
E3 NO - - - - >24 - - - -
E6* NO - - - - >24 - - - -
Notes:

NO: None Observed

(-): Indicates samples not taken at location during a particular year.

ags: Above Ground Surface

* Due to prior disturbances near location E6, several other borings were collected within and adjacent to E6. The findings were similar (i.e.,
no redoximorphic features and saturation greater than 24 inches).

3.2.2 GEOTECHNICAL BORINGS

Geotechnical borings were collected on May 22 and May 24, 2012. A total of 13 samples were taken within
each of the wetland creation areas (C1, C2, and C3), and within wetland enhancement areas (E1, E2,
E3, E4, E5, E6, and EC1). Geotechnical borings were collected to a maximum depth of three feet with
a manual, continuous coring device. Table 9 describes the conditions pertaining to soil saturation and
groundwater encountered in the boreholes. The cored soils were generally consistent with the NRCS
description of the Rowland silt loam soils. Red parent material was encountered in the soils throughout the
site. The top three feet of soils on site are generally fine grained materials (clay loams and silt clays). Areas
of ponded and occasionally ponded water typically had high clay content in the soil profile.

Creation areas C1 and C2 have similar profiles. In area C3, a 26-inch dense clay layer overlaid a layer of
wet, silty sand. All three locations had very faint mottling in the upper part of the profiles; however, due to
large amount of red parent material, it is unclear if the mottling was a result of redoximorphic conditions.
Other redoxomprophic features common to wetlands (e.g., sulphidic odor, concretions, etc.) were not
identified in the soil cores.

In the enhancement areas that are sometimes ponded (E1 and EC1), redoximorphic features were
observed in the upper part of the soil. Location E4, which is near the river, consisted of almost uniform soils
throughout the profile. Location E5, located further inland, consisted of a silt clay loam and clay loam in the
upper part and very dense clay in the lower part of the profile. For location E6, anthropogenic debris (e.g.,
plastic lid, pen cap, etc.) was found in the borehole at 12 inches in depth within the profile, This is consistent
with evidence of prior disturbance found near this location: large surface tanks (estimated at greater than
1,000 gallons capacity), remnants of earthmoving activities/structures, and a drainage pipe of unknown
origin. The soils in location E7 were saturated to the surface. At approximately 20 inches below the ground
surface, organic material was encountered, and throughout the profile coarser grained material was
encountered.
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Table 9
SOIL SATURATION AND GROUNDWATER LEVELS
OBSERVED AT GEOTECHNICAL BORING LOCATIONS

Location Description
C1 Soils dry, no water observed on bore hole
Cc2 Soils dry, no water observed on bore hole
C3 Soils in the upper part were dry. Sand layer was saturated.
EC1 Soils saturated at 18 inches
E1 Slight saturation of soils throughout the profiles, water collected in bottom 4
inches of bore hole
E2 East Six inches of standing water above ground surface
E2 West Soil saturated to surface, approximately 2 inches of water in bore hole
E3 North Ten inches of standing water above ground surface
E3 South Eight inches of standing water above ground surface
E4 Soil damp throughout profile, no water observed on bore hole
E5 Soils very dry throughout profile, no water observed on bore hole
E6 Soils dry, no water observed on bore hole
E7 Saturated to surface

3.2.3 HORTICULTURAL ANALYSIS

The laboratory reported analytical data for the three 15-point composite soil samples collected in May
2012 from approximately 6-inches below the ground surface in creation areas C1, C2 and C3. The data
provided information on the following horticultural parameters:

e Standard fertility analysis for soils [phosphorus (P), potassium (K), magnesium (Mg), calcium (Ca),
zinc (Zn), copper (Cu), manganese (Mn), iron (Fe) and boron (B)];

e Soil pH; and

e Soil organic matter.

Results of the analyses are presented in Table 10 and the detailed laboratory reports are provided in

Appendix E. Additionally, Table 10 includes a summary of reported laboratory results from 2002 and
2007 through 2012 for comparison.
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HORTICULTURAL CHARACTERISTIC OF SOILS

Table 10

Micronutrients

Zinc (ppm) Copper (ppm)

Location 2012 2011 2010 2009 2008 2007 2002 2012 2011 2010 2009 2008 2007 2002
Cl 7.25 6.01 8.48 4.8 5.1 6 2 6.17 6.45 10.09 5.2 7.8 9.2 4.1
C2 7.12 6.27 8.24 2.1 4.2 3.9 5.7 4.89 4.90 5.5 2.5 4.8 3.5 8.2
C3 9.96 9.18 2.7 2.0 2.9 3.5 2.4 6.33 6.57 4.38 2.2 4 3.8 3.9

Maximum 9.96 9.18 8.48 4.8 5.1 6 5.7 6.33 6.57 10.09 5.2 7.8 9.2 8.2

Mean 8.11 7.15 6.47 3.0 4.1 4.5 3.4 5.80 5.97 6.66 3.3 5.5 5.5 5.4

Minimum 7.12 6.01 2.7 2.0 2.9 3.5 2 4.89 4.90 4.38 2.2 4 3.5 3.9

Micronutrients
Manganese (ppm) Boron (ppm)

Location 2012 2011 2010 2009 2008 2007 2002 2012 2011 2010 2009 2008 2007 2002
C1l 92.15 61.13 52.61 87 97 173 20 0.86 0.89 1.11 2.8 2.1 0.7 0.6
Cc2 186.10 130 73.01 59 119 136 28 0.73 0.95 0.96 2.5 1.9 0.6 1.5
C3 197.10 154.5 126.3 84.0 119.0 141 23 0.89 0.84 0.51 2.5 1.5 0.7 0.8

Maximum 197.10 154.5 126.3 87 119 173 28 0.89 0.95 1.11 2.8 2.1 0.7 1.5

Mean 158.45 115.21 83.97 76.7 112 150 24 0.83 0.89 0.86 2.6 1.8 0.7 1

Minimum 92.15 61.13 52.61 59.0 97 136 20 0.73 0.84 0.51 2.5 1.5 0.6 0.6
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Table 10
HORTICULTURAL CHARACTERISTIC OF SOILS (CONTINUED)

Micronutrients
Location Iron (ppm)
2012 2011 2010 2009 2008 2007 2002
Cl 553.9 384 161.3 214 312 409 NA
C2 467.1 323 121.9 153 291 369 NA
C3 371.4 266 74.56 173 248 331 NA
Maximum 553.9 384 161.3 214 312 409 NA
Mean 464.1 325 119.25 180.0 284 370 NA
Minimum 371.4 266 74.56 153.0 248 331 NA
pH Organic Matter (%)
Location
2012 2011 2010 2009 2008 2007 2002 2012 2011 2010 2009 2008 2007 2002
Cl 5.98 5.92 5.6 6.1 5.6 6.2 5.6 4.20 3.60 4.99 1.85 2.3 2.2 1.9
C2 5.60 6.58 6.2 5.8 5.8 6 5.6 3.70 3.90 5.07 1.44 2.3 2.1 3.2
C3 6.09 6.08 6.25 5.8 5.7 6.1 5.7 3.80 4.40 2.06 1.5 2.1 2.1 1.9
Maximum 6.09 6.58 6.25 6.1 5.8 6.2 5.7 4.2 4.40 5.07 1.85 2.3 2.2 3.2
Mean 5.89 6.19 6.02 5.9 5.7 6.1 5.6 3.9 3.97 4.04 1.6 2.2 2.1 2.3
Minimum 5.60 5.92 5.6 5.8 5.6 6 5.6 3.7 3.60 2.06 1.4 2.1 2.1 1.9
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Table 10
HORTICULTURAL CHARACTERISTIC OF SOILS (CONTINUED)

Macronutrients
Location Phosphorus (Ibs/ac) Potassium (Ibs/ac)
2012 2011 2010 2009 2008 2007 2002 2012 2011 2010 2009 2008 2007 2002

Cl 141 66 70 31 55 138 20 87 232 153 80 139 216 22
C2 51 57 52 13 24 48 37 128 205 151 83 153 186 50
C3 94 70 16 25 19 54 22 141 192 96 70 129 140 29
Maximum 141 70 70 31 55 138 37 141 232 153 83 153 216 50
Mean 95 64 46 23 33 80 26 118 210 133 77.7 140 181 34
Minimum 51 57 16 13 19 48 20 87 192 96 70 129 140 22

Macronutrients

Location Magnesium (Ibs/ac) Calcium (Ibs/ac)
2012 2011 2010 2009 2008 2007 2002 2012 2011 2010 2009 2008 2007 2002
Cl 318 478 500 470 474 540 218 2211 2540 2588 2109 2595 2780 1376
C2 386 487 491 484 507 380 317 2362 3275 3019 1901 2645 1940 1740
C3 489 540 556 411 508 470 266 3165 2910 2300 1841 2366 2100 1617
Maximum 489 540 556 484 508 540 317 3165 3275 3019 2109 2645 2780 1740
Mean 398 502 516 455 496 463 267 2579 2908 2636 1950 2535 2273 1578
Minimum 318 478 491 411 474 380 218 2211 2540 2300 1841 2366 1940 1376
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3.2.3.1 Soil pH

The Rowland soil series, mapped as occurring throughout the Site, is described as having moderately
acidic soils (pH 5.5-6.0) to a depth of 16 inches. The average pH for the 3 soil samples collected in 2012
was 5.89, which is considered medium to slightly acidic and is described as the best range for the growth
of most crops, but is somewhat high for acid-loving plants (Appendix E). The average pH reported was
6.19 in 2011, 6.02 in 2010, 5.9 in 2009, 5.7 in 2008, 6.1 in 2007, and 5.6 in 2002.

Based on a review of the site background data, the pH increase between 2002 and 2007 may have
resulted from soil augmentation associated with the initial restoration. Between 2007 and 2010 the pH
moved close to the 2002 baseline, but increased slightly in 2011. In 2012, the pH decreased and is now
consistent with the expected pH values for Rowland soils.

3.2.3.2 Macro and Micronutrients

Macronutrients

The Rutgers Lab classifies relative fertility levels into three main categories: below optimum, optimum and
above optimum. Below optimum is further divided into three subcategories: very low, low and medium.
The “optimum” designation included below in the discussion of results is referenced by the laboratory to
agricultural production and may not be “optimum” in all circumstances for wetland success. The Mehlich-3
soil test extraction method, developed for soil types found in the Mid-Atlantic Region, was used. Soil test
values for macronutrients (phosphorus, potassium, magnesium and calcium) are expressed in pounds
per acre.

Phosphorus

The optimum range for phosphorus (P) in soil is between 72 and 137 pounds per acre (lbs/acre). The
three soil samples yielded varying results. The phosphorous in C1 (141 Ibs/acre) was above optimum,
location C2 (51 Ibs/acre) was below optimum, medium range, and location C3 (94 Ibs/acre) had
optimum levels. Phosphorus levels have been variable, but have generally increased from an average of
26 Ibs/acre in 2002 to 95 Ibs/acre in 2012.

Potassium

The optimum range for potassium (K) in soil is between 146 and 277 Ibs/acre. All three soil samples
collected in 2012 were within the below optimum, medium range. Potassium levels have been variable
and have generally increased from an average of 34 Ibs/acre in 2002 to 210 Ibs/acre in 2011; however
average potassium levels decreased to 118 Ibs/acre in 2012.

Magnesium

The optimum range for magnesium (Mg) is between 144 and 295 Ibs/acre. All three soil samples
collected in 2012 contained above optimum, very high range (greater than 296 Ibs/acre) for Mg. The
average Mg level for the 2012 samples was 398 Ibs/acre, the maximum was 489 Ibs/acre (C3) and the
minimum was 318 Ibs/acre (C1). Magnesium levels generally increased from 2002 (267 Ibs/acre) to a
maximum in 2010 (516 Ibs/acre), but have been decreasing since then (502 Ibs/acre in 2011 and 398
Ibs/acre in 2012).

Calcium

Based on the Mehlich-3 soil test, the optimum concentration ranges for calcium (Ca) are multiplied by a
factor of 1.5 for silt loam soils. Based on the optimum range for silt loam soil, all three soil samples
collected in 2012 appear within the above optimum, very high range for Ca. The average Ca level for the
2012 samples was 2,579 Ibs/acre, the maximum was 3,165 Ibs/acre (C2) and the minimum was 2,211
Ibs/acre (C1). Calcium levels generally increased from 2002 (1,578 Ibs/acre) to a maximum in 2011
(2,908 Ibs/acre), before decreasing to 2,579 Ibs/acre in 2012.
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Micronutrients

The soil samples were tested for the following micronutrients: zinc, copper, manganese, boron and iron.
The Rutgers Lab analytical results rated the micronutrient results relative to recommended levels for
agricultural production. The micronutrients zinc and copper were adequate for all three samples
collected. Manganese and iron were generally high for all samples (for C1, manganese was 8 ppm
below the high classification). Boron was low for all three sites, but above the critical level of 0.5 ppm.
Zinc, iron and manganese all increased to a maximum concentration in 2012. Copper and boron were
within the ranges measured between 2002 and 2010.

3.2.3.3 Organic Material

Percent organic matter is a measurement of the amount of plant and animal residue in the soil. The
organic matter in the soil supplies nitrogen and other elements to plants as it decays from microbial
activity. Plants replenish this resource when they decay. Soils with less than 20-35% organic matter by
weight are generally classified as mineral soils.

The average organic matter content in the three samples analyzed in 2012 was 3.90 percent, which was
slightly lower than the average in 2011 (3.97 percent) but still almost twice as high as average
percentages measured in 2002 and 2007-2009. Overall, the difference between organic matter content
among the six sampling events is not ecologically substantive. The organic matter increase from 2010
(4.04%) to 2012 (3.90%) may be due to the presence of root matter in collected soil samples or flood
deposition of organic matter.

3.2.4 GEOTECHNICAL BORINGS

Laboratory data for the geotechnical borings are provided in Appendix E. Six geotechnical boring were
selected (i.e., C1, C2, C3, EC1, E2W, and E3S) for laboratory analyses. For each boring, except location
C3, the 0-18 inch layer and 18-36 inch layer were treated as two separate samples. For location C3, due to
the distinct change between dense clays and silt sands at 26 inches in depth, the 0-26 inch layer was
treated as one sample and the material below 26 inches was treated as another sample. On the data
sheets in Appendix E, the modifier UP and LOW for each sample corresponds to sampled soils position
within the core. UP is the 0-18 inch layer (0-26 for Location C3) and LOW are the soils below the UP
sample.

Laboratory findings confirmed the field analyses with respect to soil composition. All samples, except for C2
UP and C3 LOW, were comprised of over 88 percent fine particles (silts and clays). C2 UP was only
comprised of 71.4 percent fine materials and 28.6 percent sand material; however, a closer look at the data
shows that almost the entire amount of sand is fine sand, which is close in grain size to silts. The slightly
larger grain sizes at C2 may be a result of the prior disturbances to the soil profile associated with
excavation and habitat creation activities. As anticipated, dramatic differences in grain size were observed
when comparing Locations C3 UP and C3 LOW. The percent sand composition in C3 UP and C3 LOW is
9.7 and 61.3 percent, respectively. The grain size of C3 UP is similar to grain size in other UP samples that
were analyzed throughout the site.

The plastic index (PI) of soil is identified in Table 11, below:
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Table 11
PLASTIC INDEX OF SOILS

Plastic Index Description
0 Non-plastic
1-5 Slightly plastic
5-10 Low plasticity
10-20 Medium plasticity
20-40 High plasticity
>40 Very high plasticity
Table adapted from Das, 2010

Review of the soil data indicates that Sample C3 LOW would be classified as a slightly plastic soil. Sample
E2W LOW soils would be classified as a soil with high plasticity. Samples C1 LOW and E2W UP each with
a PI of 20, would classify them at the low range of high plasticity soils or the high range of medium plasticity
soils. The PI of all other samples ranged from 10-19 which would be classified as soils of medium plasticity.

3.3 Hydrologic Assessment

As continued support of the ongoing hydrologic assessment, several activities are currently underway as
part of Adaptive Management Plan (AMP) strategies being evaluated for the site. These include:

¢ Refinement and calibration of the existing HEC-RAS model to utilize for designing adaptive
management measures and,;

e Development of individual water budgets for each wetland creation/enhancement area. Water
budget development will include existing conditions and proposed adaptive management
measures.

In addition to the above identified activities, general observations of hydrologic conditions were made during
vegetation and soil investigation site visits. Both primary and secondary indicators of wetland hydrology
were observed in the wetland enhancement and creation areas.

Primary wetland indicators observed in some locations included limited areas of surface ponding, selected
areas of saturated soils, and groundwater encountered near the surface. Evidence of flood events were
documented on-site, however wrack debris did not appear to be newly deposited. Photos of wrack debris
deposited on plantings during flooding events can be seen in the Spring Photo Log (Appendix D).

Secondary indicators included redoximorphic features which were observed in two of the six wetland
profiles described during the soils investigation. None of the assessed profiles were saturated at the time
of study. Additionally, geotechnical borings were observed for redoximorphic features and depth of
saturation. As discussed in Section 3.2.2, very faint mottles were observed in the upper 12 inches of the
soil in the wetland creation areas and in areas selected for their frequently ponded nature. However, it is
not definitive if the faint mottles in the creation areas are a result of redoximorphic activity or due to red
parent material abundant in the profile. Standing water and or saturation in the upper 12 inches was
present in the Planting Areas E1, E2, and E7. The remaining locations that were identified as saturated
were either at depths beyond 12 inches or located in ponded areas used as reference locations outside of
where plantings were installed.

The USGS Real-time Water Data (01400500 Raritan River at Manville NJ) reported flows exceeding on-

site flood stages of 6,000 cubic feet per second (cfs) during 5 events during the period of November 2011
through November 2012 (11/23/11, 12/8/11, 12/28/11, 1/12/12, and 4/23/12) (USGS 2012). As
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determined by the flood analysis provided in the revised 2011 AMP (USACE 2011), flows less than 5,000
cfs result in no flooding on-site. Flows less than 7,200 cfs result in inundation of only portions of E7, E8, and
EC1. Flows greater than 9,200 cfs inundate Planting Area C3 and the majority of the remaining
enhancement areas, while flows of 10,200 cfs flood C1 and C2. The 11/23/11 and 12/8/11 events were the
only events to exceed 9,200 cfs; at 14,100 and 15,000 cfs peak flows, respectively. The remaining flows
were 6,990, 8,620, and 7,310 cfs peak flows, respectively.

3.4 Invasive Species and Management

3.4.1 INVASIVE SPECIES INSPECTION

As required by the NJDEP-DLUR permit conditions, documentation that the restoration/creation areas have
less than 10 percent cover provided by invasive or noxious species within wetland mitigation areas is
required during each of the monitoring years. As described in Table 7 above, all but one of the planting and
enhancement areas (C2) had more than 10 percent cover by invasive/noxious plant species.

The following invasive species were observed within the wetland mitigation components of the site during
the 2012 spring and fall surveys: Phalaris arundinacea, Lythrum salicaria, Humulus japonicus, Persicaria
maculosa (previously Polygonum persicaria), Lysimachia nummularia, Arctium lappa, Ambrosia trifida,
Ambrosia artemisiifolia, Artemisia vulgaris, Microstegium vimineum, Phleum pretense, Circium arvense,
Brassica rappa, Typha angustifolia, Rumex obtusifolius, Ranunculus ficaria, and Xanthium strumarium.

In general, both creation and enhancement areas had significant, often dominant, levels of invasive species
cover provided by Phalaris arundinacea and Lythrum salicaria. Phalaris arundinacea dominated sample
plots in planting areas C1, EC1, E1, E2, E3, E5, E7, E9 and Al. Lythrum salicaria was dominant in plots in
EC1 and E3.

Areas previously dominated by Humulus japonicus were treated with herbicides in June and July 2009 and
were hydroseeded with a mixture of annual ryegrass and native wildflowers in October of 2009. These
areas include the south and eastern border of the site along the Raritan River including Enhancement areas
E4, E6, E7 and E8. As similarly reported for 2010 and 2011 surveys, Humulus japonicus continued to
dominate large portions of E4, E6, E7, and E8 during the spring and fall 2012 investigation.

Lysmachia nummularia was dominant in some areas of E3. Artemisia vulgaris was dominant within portions
of Al, E2, and E9. Phleum pretense was dominant within plots in EC1 and E2. Brassica rapa was dominant
in one plot within EC1. Ranuncus ficaria was dominant in portions of E4 and C3. The remaining invasive
species documented on site were present only as sub-dominant or non-dominant species within the
sampled plots.

3.4.2 INVASIVE SPECIES MANAGEMENT

Herbicides were applied in 2009 to manage populations of selected invasive species in selected planting
areas, including E1, E2, E3, E4, E5, E6, E7, E9 and EC1. Herbicides were applied by Allied Biological of
Hackettstown, New Jersey. Herbicide applications (trade name followed by generic name) were performed
on the following dates:

June 2 & 15, 2009
e Treatment 1 of 2 for Lythrum salicaria (Touchdown Pro [glyphosate])
e Treatment 1 of 2 for Phalaris arundinacea application (Touchdown Pro [glyphosate])
e Treatment 1 of 2 for Humulus japonicus (Habitat [imazapyr])

July 15, 2009
e Treatment 2 of 2 for Humulus japonicus (Habitat [imazapyr])
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August 13, 2009
e Treatment 2 of 2 for Lythrum salicaria (Touchdown Pro [glyphosate])
e Treatment 2 of 2 for final Phalaris arundinacea (Touchdown Pro [glyphosate])

On December 18, 2008, Allied Biological conducted mechanical removal of Lythrum salicaria within planting
area E3. Mowing was conducted to remove the remaining dry seed heads from the previous season, as
well as inhibit growth by cutting stems at ground level. Re-emergence of Lythrum was noted in this area
during the 2009 Spring Vegetation Survey. Following the 2009 spring survey, herbicide treatments were
applied to E3. As manual cutting apparently had limited effect, this management technique was
discontinued.

During the 2012 surveys, continued assessment of the effectiveness of the 2009 herbicide applications was
made. As described above in Section 3.4.1, areas previously dominated by Humulus japonicus were
treated with herbicides in June and July 2009 and were hydroseeded with a mixture of annual ryegrass and
native wildflowers in fall of 2009. These areas include the south and eastern border of the site along the
Raritan River including Enhancement areas E4, E6, E7 and E8. During fall and spring 2012 surveys,
Humulus japonicus continued to dominate portions of E4, E6, E7, and E8.

Of the treated areas listed above, Phalaris arundinacea continues to be dominant in portions of planting

areas E1, E2, E3, E5, E7, E9, and EC1. Lythrum salicaria remains dominant in portions E3 as well as in
other untreated areas.

Finderne Farm 2012 Monitoring Report 3-16 December 2012



4.0 Conclusions

For the sixth year following planting and mitigation efforts in 2006, the USACE monitored the performance
of planted vegetation and documented the presence of indicators of wetland hydrology within created
wetlands. In addition, the presence and cover density of invasive species was also recorded within the
wetland mitigation areas.

Table 12 provides a comparative summary of the wetland creation and enhancement areas to the permit
conditions, which require providing 85 percent survival or 85 percent coverage of mitigation plantings or
target hydrophytes.

Table 12
SUMMARY OF AVERAGE PERCENT SURVIVAL AND NATIVE PLANT COVERAGE
2012 2012
Average Satisfies Average Satisfies
Planting Areas Per_cent Permit Native/Target Permit
Survival of | Performance Plant Performance
Planted Standards Percent Standards
Material* Cover
EC1 18 No 37 No
E1l 1 No 18 No
E2 7 No 22 No
E3 NA” No 55 No
E4 0 No 16 No
E5 12 No 44 No
E6 0 No 28 No
E7 4 No 40 No
E8 22 No 56 No
E9 21 No 23 No
Average for
Enhancement 9 No 34 No
Areas
C1 28 No 26 No
Cc2 23 No 98 Yes
C3 38 No 59 No
Average for
Creatior%| Areas 30 No 61 No
A5 17 - 82 -
Al 8 - 9 -
Average for
Riparian Areas - i e i
Notes:
' Planted in 2006 according to the Wetland Mitigation Design Report (USACE 2005a).
% tis not practical to survey percent survival of dense herbaceous cover in E3 by individual planting;
therefore percent cover was used to estimate survival. Overall percent cover of planted species in E3
was approximated and equals 0.3% of the total herbaceous cover.
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In general, survival of planted trees and shrubs has been low across the site. Average stem density is
low, at 223 stems/acre for enhancement areas, and 259 for creation areas. Evidence of recruitment of
additional tree species has been documented. Including recruits, the stem densities per acre increased
to 412 and 1213, respectively. Average native/target plant cover is low in enhancement areas averaging
34 percent. Success of 85 percent survival or cover of native or target hydrophytes was not reached in
any enhancement areas. Creation areas averaged 30 percent survival and 61 percent cover of
native/target hydrophytes. Only one creation area (C2) met success criteria of 85 percent native/target
hydrophytes for the 6" year in a row, with 98 percent success in Year-6.

Table 13 provides a comparison of results of 2007 through 2012 vegetation surveys. Enhancement areas
have gone from 27% (2007) to 9% (2011 and 2012) survival of planted material and 61% (2007) to 34%
(2012) native plant percent cover. Creation areas have gone from 56% (2007) to 61% (2011 and 2012)
average native/target species percent cover. Plant height in 2007 was 30 inches in enhancement areas,
and 38 inches in creations areas. Plant height in 2012 averaged 54 inches in enhancement areas and 64
inches in creation areas.

Riparian planting areas were monitored for the first time in 2011; therefore, only comparative data from
2011 and the original planting design exist. Sample plots were only taken within Planting Areas A5 and
Al and therefore, did not capture all riparian planting areas. Monitoring results were similar to wetland
creation and enhancement areas with low survival and low native/target hydrophyte cover. Average stem
density was 109 woody stems/acre as compared with planted density of 874 stems/acre. Including
recruited species, average stem density was 534 stems/acre. Survival of planting material averaged 8%
in 2011 and 13% in 2012. Native/target hydrophytes averaged 26% cover in sample plots taken in 2011
and 46% in 2012. The apparent increased survival is a function of the variability of survival at different
plot locations sampled in 2011 and 2012.

As discussed in the previous years’ Monitoring Reports, invasive species are having a significant impact
on the survival of planted material and potential success in a number of planting areas. Invasive species
management measures are being utilized onsite focusing on the most densely colonized areas
(specifically enhancement areas). A significantly larger number of percent invasive species cover was
documented in enhancement areas compared with creation areas (63% to 39% respectively). Only one
planting area (C2) contained less than 10 percent invasive species cover.

Herbicide management in 2009 for Humulus japonicus, Phalaris arundinacea, and Lythrum salicaria has
had limited success. During fall and spring 2012 surveys, Humulus japonicus continued to dominate
portions of E4, E6, E7, and E8. In addition, it was also found dominant in some portions of E1 and E9.
Phalaris arundinacea dominated sample plots in planting areas C1, EC1, E1, E2, E3, E5, E7, E9, and Al.
Lythrum salicaria was dominant in portions of EC1 and E3.

Low-lying areas with inundation or signs of inundation were a common habitat for Phalaris arundinacea
and Lythrum salicaria. Furthermore, riparian areas adjacent to the Raritan River, where flooding appears
to be a fairly frequent and intense, were dominated by Humulus japonicus, Phalaris arundinacea, and bare
ground or wrack debris from flood events.

From 2007 to 2012, there was a general decrease in percent survival of planted material and percent
cover of target hydrophytes in both enhancement and creation areas. The results show that the wetland
creation/enhancement and planting efforts have been trending away from success of meeting 85 percent
aerial coverage of planted vegetation or target hydrophytes.

Evidence of wetland hydrology was recorded over the course of field inspections within each of the
created wetlands and the enhancement areas. Observations of wetland hydrology such as recent wrack
debris and ponding were limited during the 2012 surveys. Only one high flow event occurred within the
growing season. Flows were less than 7,200 cfs indicating inundation of only portions of E7, E8, and EC1.
Residual wrack debris was present, however it did not appear recent and was most likely a result of
flooding occurring earlier in 2011.
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COMPARISON OF VEGETATION MONITORING RESULTS

Table 13

2007 2008 2009 2010 2011 2012 2007 2008 2009 2010 2011 2012
Average | Average | Average | Average | Average | Average | Average | Average | Average | Average | Average | Average
Percent Percent Percent Percent Percent Percent Native/ Native/ Native/ Native/ Native/ Native/
Planting Areas | Survival | Survival | Survival | Survival | Survival | Survival Target Target Target Target Target Target
Planted Planted Planted Planted Planted Planted Plant Plant Plant Plant Plant Plant
Material Material Material Material Material Material Percent Percent Percent Percent Percent Percent
Cover Cover Cover Cover Cover Cover
EC1 51 2 16 15 7 18 90 57 35 65 42 37
El 24 3 0 20 1 1 20 15 34 45 37 18
E2 20 5 11 17 11 7 20 15 42 65 50 22
E3 25 NAL NAL NAL NAL NA' 96 55 59 36 31 55
E4 0 12 3 1 0 0 11 11 7 24 9 16
E5 28 13 34 11 2 12 11 11 38 64 22 44
E6 0 0 0 0 0 0 11 11 9 24 29 28
E7 29 3 2 1 3 4 61 23 29 20 16 40
E8 29 18 54 21 36 22 61 23 38 28 48 56
E9 63 21 57 58 23 21 88 22 25 18 24 23
Average for
Enhancement 27 9 20 16 9 9 61 31 32 36 31 34
Areas
C1l 49 24 30 23 33 28 68 64 63 37 36 26
Cc2 68 42 38 48 22 23 95 91 91 94 93 98
C3 50 29 39 49 39 38 98 70 52 80 55 59
Average for 56 32 36 40 31 30 87 75 69 70 61 61
Creation Areas
A5 - - - - 0 17 - - - - 31 82
Al - - - - 15 8 - - - - 21 9
Average for
Riparian - - - - 8 13 - - - - 26 46
Areas’

Notes:

1 - Itis not practical to survey percent survival of dense herbaceous cover in E3 by individual planting; therefore percent cover was used to estimate survival in 2007 through 2012. Overall

percent cover of planted species in E3 was approximated and equals 0.3% of the total herbaceous cover.
2 — Riparian areas were not monitored until Year-5 (2011), therefore, no data other than original planting design exists for comparison.
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In addition to observations of wetland hydrology, several investigations have been conducted since
development of the 2009 AMP and revised 2011 AMP to analyze the hydrology on-site. The results of
these studies indicate that the wetland hydroperiod, as anticipated in the original design, would not be wet
during normal years. Activities initiated in 2012 support the development of a new design for remedial
activities to develop a suitable hydrologic regime. Additional discussion of completed and ongoing
adaptive management activities can be found in Section 5.0.

Six years after wetland enhancement construction activities were completed; soils in the wetland creation
and enhancement areas do not appear to be trending towards developing typical wetland soil
characteristics. The examination of soil borings resulted in the conclusive presence of redoximorphic
features within 12 inches of the soil surface for only planting areas C3, E1, and EC1. Very faint mottles
observed in other areas may be a result of red parent material rather than redoximorphic conditions. The
water table was greater than 24 inches below the ground surface in each of the six wetland 24-inch soll
profiles; however, 36-inch geotechnical borings revealed saturation within 18 inches of the soil surface at
borings in select locations in EC1, E1, E2 (west), and E7. Saturation/inundation was noted in other areas;
however these areas were not within planting areas, but rather selected for comparison due to their ability to
successfully retain water.

Laboratory data indicated that the soils generally have sufficient nutrients for plant growth; although, there
were some deficiencies and exceedences for macro and micronutrients. The differences in nutrients for
the three creation areas may be a result of geographical position to nutrient producing sources (e.g.,
urban runoff, ball fields, etc.) and depth of excavation. Regardless, both the wetland plantings and
species growing on site showed no signs of nutrient deficiencies.

Based on results obtained in the 2012 soil investigation, the soil characteristics in the wetland creation
areas do not appear to have substantially changed from the 2002 base-line data and they do not
correspond to the characteristic of a wetland soil.

Overall, each planting area appears to be remaining below compliance with the stated success criteria in
at least one or more category. Only Wetland Creation Area C2 met the success criteria for an acceptable
range for target hydrophyte cover (98%). Area C2 has also maintained a low (less than 10 percent) cover
of invasive species, however survival of planted species criteria in C2 has not been met and evidence of
a successful hydrologic regime has not been observed to date.

Section 5.0 outlines adaptive management efforts and future recommendations.
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5.0 Recommendations and Actions

The Green Brook Flood Control Project, Finderne Mitigation Site Adaptive Management Plan (AMP) was
developed in response to areas of the mitigation which are not trending toward the permitted success
criteria identified by the Year-1 (2007) through Year-4 (2010) mitigation success monitoring. The AMP was
originally developed in 2009 (USACE, 2009) and was updated in 2011 based on the most recent monitoring
data and the results of supplemental field and design assessments. The AMP identifies and describes
potential limiting conditions and suggested adaptive management strategies that may be employed to
investigate and correct limiting conditions.

The following conditions were identified in the AMP that may be limiting potential success include:

e Roles current soil characteristics and topography are playing in the function of the site.

e Whether the shrub/tree species and sizes used during the initial planting, particularly those used for
forested wetlands, are appropriate for site conditions and recommendations if replanting efforts
should utilize different shrub/tree species and container sizes.

e Determining the impact invasive species and herbivory damage to the planted vegetation has had
on the mitigation site, and potential remedies and evaluating the remedies.

e Review of site hydrology and particularly comparison of the severity and frequency of the flood
events that have occurred on the site from July 2006 to present to the flood estimates used to
develop the mitigation design.

e Review of restoration and enhancement habitat designs to identify where design may not be
appropriate to the existing conditions.

Components of the AMP have been implemented in 2010 through 2012 and are summarized in section 5.1
below.

51 Actions

The Corps has completed the following studies recommended in the 2009 AMP and 2011 AMP update to
identify the cause(s) of site deficiencies in order to develop a more comprehensive adaptive management
strategy:

1. Performed a spot ground elevation survey to supplement the as-builts and use for hydrologic
investigations (2010/Year-4).

2. Installed shallow piezometers and conducted monitoring on a weekly basis during March through
June and monthly basis for the months of July through October of both 2010 (Year-4) and 2011
(Year-5).

3. Conducted on-site post flood analysis of multiple events and documented the duration, inundation
and saturated soil conditions within individual wetland areas on the site (2010).

4. Performed a river hydrology analysis involving a statistical analysis on the valid portion of USGS
gage record, and develop a discharge frequency relationship for the March to June period
(2010/Year-4).

5. Surficial geotechnical analysis within the various wetland creation/enhancement areas to determine

if there are any significant differences in soil structure in the mitigation areas that are successfully
retaining water for the designed target hydroperiod from the those areas that are not (Year-6).
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6. In addition, as recommended in the AMP, the Corps reseeded the 12 acre area treated with
herbicide with a native wetland seed mix to provide erosion control and deter the reestablishment of
invasive plant species (2009/Year-3).

The following activities are currently underway:

1. Refinement and calibration of the existing HEC-RAS model to utilize for designing adaptive
management measures.

2. Development of individual water budgets for each wetland creation/enhancement area. Water
budget development will include existing conditions and proposed adaptive management measures.

3. Evaluation of the installation of swales as the primary adaptive management measure to allow
lower flows into wetlands from further upstream on the site and from the Raritan River.

4. Evaluation of stabilization measures (e.g., brush mattresses or similar) or other efforts to minimize
the impact of highly erosive river flows on newly established vegetation for the southeastern site
wetlands (E4, E5, E6, and E7).

5. Development of a revised planting plan to include species observed as recruits that may be better
suited to site conditions than species used in the original planting plan. Considerations for the
planting plan include utilizing larger trees above browsing reach (5 to 8 feet tall) and/or maintain
additional deer deterrent strategies. The planting plan will also consider the potential for
establishment of well anchored trees at a size better able to survive the documented rapid flow
hydrologic conditions.

6. Development of a conceptual plan of proposed adaptive management measures that also includes
a comprehensive invasive plant species management plan and schedule.

5.2 Recommendations

The Corps will update the AMP upon completion of the in-progress actions outlined in section 5.1. The AMP
will contain specific recommendations to address the deficiencies that are preventing mitigation success and
a conceptual plan of the proposed adaptive management measures to be implemented. Generally, it is
anticipated that the AMP will recommend topographical modifications of the site to improve hydrology,
additional soil amendments and/or modifications, an invasive species management plan, a revised planting
plan and herbivory prevention measures. The updated AMP is scheduled to be completed in mid-2013. The
AMP and conceptual adaptive management plan will be coordinated with the NJDEP for approval and will
be followed by the development of plans and specifications in order to proceed with construction of the
adaptive management measures. Construction is anticipated to occur in 2014.
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State of ﬁe&r Jersey

Richard I. Codey Department of Environmental Protection
Acting Governor Land Use Regulation Program
P.O. Box 439, Trenton, NJ 08625-0439
Fax # {609} 777-3656
www.state.nj.us/dep/landuse

Bradley M. Camph
Commmissioner

Attn: Ms. Megan Grubb August 5, 2005
US Army Corps of Engineers, NY District

Planning Division

RM2146

26 Federal Plaza

NI pyme T A AT R LT, e T S
SV T OE, NEW 3 TK 1uZ/a-UuiU

RE:  Wetland Mitigation Plan Approval - Finderne Farm
Project: Green Brook Flood Control Project
Project Location: Bridgewater Township, Somerset County
NIDEP Permit No: 1804-00-0005.2 FWIP Segment T
Bound Brook Borough, Somerset County, New Jersey

Dear Ms. Grubb,

This letter is in response to your request for an approval of a wetland mitigation proposal, entitled,
“Wetland Mitigation Design for the Finderne Site, Green Brook Flood Control Project, Bridgewater
Township, Somerset County, New Jersey”, sheets | - 46 of 46, all plans dated 5/11/05 with no revisions, and
prepared by The Department of the Armiy, New York District Corps of Engineers, and The Louis Berger
Group, Inc., which was submitted to the Land Use Regulation Program to satisfy the freshwater wetland
individual permit mitigation requirements for the above-referenced permit as well as in anticipation of future
impacts from the Greenbrook Flood Control Project. The Finderne Farm mitigation area is located off-site in
Bridgewater Township, Somerset County.

It has been estimated that 7.132 acres of forested wetiand area will be impacted by sections T,U, R1
and R2 of the Green Brook Flood Control Project. The conceptual design for the Findeme Mitigation site
anticipates creation of 24 acres of forested wetlands and enhancement of an additional 31 acres. The
additional wedand acreage Is inicnded o aci as cowpeasation for future weiland impavis associaied with
other sections of the Green Brook Flood Control Project. It should be noted that approval of the Finderne
Mitigation Site in advance of project impact authorizations does not suggest that future wetland impa s will
be automatically authorized. Ail wetland impacts associated with the Green Brook Flood Contro! Project
will be reviewed by this Program in accordance with the Freshwater Wetland Protection Act, Stream
Encroachment Act and all other applicable statutes. This letter should not be construed as an approval of the
entire Greenbrook Filood Control project and the US Army Corps of Engineers should proceed with this
project at their own risk,

The Program has completed the review of the mitigation propesal and based on the submitted
materials, the Program approves the proposed design. In order to ensure that the proposed design and
wetland hydrology are realized in the landscape the Program is requiring construction oversight by
mitigation specialists from the US Army Corps of Engineers and The Louis Berger Group, Inc. during
critical stages of construction to confirm proposed site conditions have been met.

New Jersey is an Egqual Oppornnity Employer
Recveled Paper



Mitigation Plan Review
FW IP # 1804-00-0005.2 Segment T
Finderne Farm Mitigation - Greenbrook Flood Confrol Project

Provided that the mitigation specialists are present during critical stages of construction and the conditions
within this letter are satisfied, the Program approves of the above-referenced wetland mitigation proposal. In
addition to the conditions placed on the above referenced permit, this approval of a plan to create and
enhance wetlands 1s subject to the following conditions:

1.Pursuant to mitigation condition # 4(e) of the above referenced permit the permittee shall complete
and sign the Department approved conservation restriction for the mitigation site (attached). The
restriction shall be included on the deed, and recorded in the office of the County Clerk, in the county
wherein the lands of the mitigation project are located, within 10 days of this approval of the wetland

mitigation proposal.

2.Mitigation Condition # 4(f)' requires the permittee to notify the Land Use Regulation Program, in
writing, at least 14 days in advance of the start of construction of the wetland mitigation project for an
on-site pre-construction meeting between the permitiee, the confractor, the consultant, and the

Program.

3. The permittce shall assume all liability for accomplishing corrective work should the Department
determine that the compensatory mitigation has not been 100% satisfactory. Remedial work may
include re-grading and/or replanting the mitigation site. This responsibility is incumbent upon the
permittee until such time that the Department makes the finding that the mitigation project is

successful.

We look forward to working with you in the coming months as this mitigation project progresses.
Please contact Jo Dale Legg of my staff at (609) 777-0454 or by email at JoDale Legg@dep.state.nj.us,
should you have and questions concerning this letter.

Sincerely,

ergmxa KopKash
Mitigation Unit Superwsor
Land Use Regulation Program

Ce: Richard C. Reilly, Acting Bureau Manager, Bureau of Inland Regulation



STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION

(See Issuing Division below)”
PERMIT*

The New Jersey Department of Environmental Protection grants this permit in accordance with your application, attachments
accompanying same application, and applicable laws and regulations. This permit is also subject to the further conditions and

stipulations enumerated in the supporting documents which are agreed to by the permittee upon acceptance of the permit.

{ County

Permit No. Application No.
1804-00-0005.2-FWIP ' 1804-00-0005.2-FWIP
Issuance Date™ ™"~ ~ Effective Date” ™ ~ Expiration Date~—+ ~ ~ 7" "~
0CT 19 2001 oy 19 200 0T 1.9 2008
Name and Address of Applicant Name and Address of Owner Name and Address of Operator
State of New Jersey N/A
DEP/ Division of Engineering and
Construction
Attn: Charles Defendorf
Location of Activity/Facility (Street Address) | Issuing Division Statute(s)

Portions of Areas adjacent to Billian _ - - | NJSA 13:9B
Legion Park, E. Main Street, East Street. | Land Use Regulation Program | NJSA 58:10A
Bound Brook Borough, Somerset

Type of Permit  Individual Permit Maximum Approved Capacity,
Water Quality Certificate if applicable

This permit grants permission to:

Impact 0.56 of an acre of State open waters and 0.034 of an acre of wetlands in order to construct Segment “T” of the Green Brook
Flood Control Project in the Borough of Bound Brook, Somerset County. Segment «T7 includes construction of a levee/ floodwall
systern with appurtenant features. The levee/ floodwall system will run along the west bank of the Green Brook from the embankment
of the NJ Transit Rail Lines upstream to the confluence of Vosseller Brook. Vosseller Brook will be realigned and channelized to a
point just downstream from Hamilton Street 4o its confluence with Green Brook. This project will cause the temporary disturbance of
0.63 of an acre of wetlands. All temporary impacts to wetlands by construction activities will be restored at the conclusion of the
construction. A pump station and new discharge channel will also be constructed to move interior drainage to behind the levee system.

The permittee shall allow an authorized representative of the Department the right to inspect construction pursuant to N.JA.C. T:7A-
13.1(a)5.

This permit is issued subject to and provided that the following conditions can be met to the satisfaction of the Land Use Regulation
Program. All conditions must be met prior to construction unless otherwise specified. Compliance with Administrative conditions
shall be determined once copies of all specified permits, certifications, plans, agreements, etc. have been received, not less than 60
days prior to construction, and approved by the Land Use Regulation Program. All Physical conditions are subject to onsite
compliance inspection by the Bureau of Coastal and Land Use Enforcement.

This permit is authorjzed under, and in compliance with the Freshwater Wetlands Protection Act Rules, NJAC 7:7A et seq.

AL LN

See page § for manager’s signature.
o o

Revised Date Approved by the Department of Environmental Protection

Name (Print or Type) ~ Title _

Signature ~ Title

* The word permit means “approval, certification, registration, etc.”
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This permit is subject to the following standard terms and conditions:

-

1. This permit is revocable, or subject to modification or change at any time, pursuant to the
applicable regulations, when In the judgement of the Department of Environmental
Protection of the State of New Jersey such revocation, modification or change shall be
necessary. ‘ | |

2. The issuance of the permit shall not be deemed to affect in any way action by the
Department of Environmental Protection of the State of New Jersey on any future
application.

3. The works, facilities, and/or activities shown by plans and/or other engineering data, which
are this day approved, subject to the conditions herewith established, shall be constructed
and/or executed in conformity with such plans and/or engineering data and the said
conditions.

4. No change in plans or specifications shall be made except with the prior written permission
of the Department of Environmental Protection of the State of New Jersey.

5. The granting of this permit shall not be construed to in any was affect the title or ownership
of property, and shall not make the Department of Environmental Protection or the State a
party in any suit or question of ownership.

6. This permit does not waive the obtaining of Federal or other State or local government
consent when necessary. This permit is not valid and no work shall be undertaken until such
time as all other required approvals and permits have been obtained.

7. A copy of this permit shall be kept at the work site, and shall be exhibited upon request of
any person.

8. In cases of conflict, the conditions of this permit shall supersede the plans and/or
engineering data. '

This permit is issued subject to and provided the following conditions can be met to the
satisfaction of the Land Use Regulation Program. All conditions must be met prior to
construction unless otherwise specified. Compliancé with Administrative conditions shall be
determined once copies of all specified permits, certifications, plans, agreements, etc. have been
received and approved by the Land Use Regulation Program. NJ 08753), in writing, at least three
(3) days prior to commencement of construction or site preparation.

ADMINISTRATIVE CONDITIONS

1. This permit shall be RECORDED in the office of thé County Clerk (the REGISTRAR OF

DEEDS AND MORTAGES in the applicable counties) in the county wherein the lands
included in the permit are located within ten (10) days after receipt of the permit by the
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applicant and verified notice shall be forwarded to the Land Use Regulation Program

-~

immediately thereafter.

This permit is NOT VALID until the permit acceptance form has been signed by the
applicant, accepting and agreeing to adhere to all permit conditions, and returned to the Land
Use Regulation Program at P.O. Box 439, Trenton, NJ 08625-439.

This permit does not waive the obtaining of any local, State or Federal permits that may be
required. This permit is not valid and no work shall be undertaken until such time as all
other required approvals and permits have been obtained.

PHYSICAL CONDITIONS

1.

A timing restriction of April 1 through June 30 is imposed on any in-channel/ bank/ or
sediment generating activity in order to protect anadromous and warmwater fish species.

" A timing restriction of April 15 through July 15 is imposed on any initial tree and brush

clearing for the construction of the levees and floodwalls in order to protect nesting birds.

All pier protection armoring at the NJ Transit RR crossing must be set at grade as shown on
the approved plan. '

The applicant must sign and return to the Bureau the attached "Acceptaﬁce; of Revocable
Permit" form. '

All precautions must be taken to prevent raw concrete from coming in contact with. the

waters of Vosseller Brook and Green Brook during construction activities. Raw concrete 1s
toxic to aquatic biota.

Plans Approved by this Permit

Sheet # Sheet Title* - ‘ Dated Last Revised
2 General Plan 3/14/01 unrevised
4 Plan Sta 0+00GB to Sta6+94GB 3/14/01 -unrevised
5 Sta 0+00T to Sta 7+85T
Sta 6+94GB to Sta 14+73GB 3/14/01 unrevised
6 Sta 7+85T to 13+57T
Sta 14+73GB to 20+43GB , 3/14/01 unrevised
7 Profiles Sta 13+57T to Sta 24+30.02

Sta 20+43GB to 24+12.20GB
Sta 0+25VB to Sta 12+06.59VB ~ 3/14/01 unrevised

Sta 0+00 to Sta 24.21T .

Sta 0+00SD to Sta 9+60SD  3/14/01 unrevised
Sta 0+00GB to 24+00GB ’

Sta 0+50VB to 12+00VB 3/14/01 unrevised
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* A1l sheets reference “Green Brook Sub-Basin of the Raritan River, Green Brook Flood Control
Project, Segment “T”, Borough of Bound Brook, New Jersey” all prepared by the U.S Army
Engineer District, Corps of Engineers, New York, New York.

MITIGATION CONDITIONS

The following special conditions must be met for the activity to be authorized under these

permits:

Wl

All temporary disturbed wetland areas must be restored within 6 months of initial
disturbance. If the wetland is not restored within 6 months of disturbance, then these
impacts shall be considered permanent and mitigation for these areas will be required at a

ratio of 2 to 1.

Mitigate for the loss of .034 of an acre of forested wetlands and 0.56 acres of State open
waters through either-an on-site or off-site creation, restoration or enhancement project as
detailed in condition number 3 below or through the purchase of mitigation credits as

detailed in condition 2 below.
Purchase 0.7 credits from the Wyckoff Mills Mitigation Bank as detailed below.

a) The permittee must submit proof of the purchase of 0.7 mitigation credits to Virginia
Kop’Kash, from the Land Use Regulation Program, before the authorized construction
may begin. To purchase credits from the Wyckoff Mills Wetland Mitigation Bank the
permittee must contact Eric Gleason of Wyckoff Mills at 301-986-9800. If the permittee
waits more than sixty days to make that purchase she/he must first contact Virginia
Kop’Kash, from the Land Use Regulation Program at (609) 777-0454 to determine if the
mitigation credits are still available for

For an on-site or off-site individual mitigation project the permittee must submit a
mitigation proposal to the Land Use Regulation Program, to create, .enhance or restore an
area of wetlands and State open water of equal ecological value to those, which will be
lost by the authorized activity for review and approval. Because of the difficulty involved
in trying to mitigate for a State open water area, the Department will allow the applicant to
mitigate for the loss of the water area by the creation of an emergent wetland area ata 1 to
1 ratio. Attached to this permit is a list of the necessary information that must be included
in that on-site or off-site mitigation proposal. If the permittee is proposing to construct a

wetland creation or restoration project, one acre of creation or restoration must be

performed for each acre disturbed and the mitigation area must, in addition to this, include
a 50-foot transition area. The slope of the created transition area must be fairly flat and

therefore have a slope no greater than 10:1. If the permittee is proposing to construct a

wetland enhancement project, the ratio of wetlands enhanced to State open water disturbed
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b)

d)

g)

h)

shall be sufficient to replace loss of ecological value from the permitted project and shall
be approved by the Program. The following conditions and information must be adhered
to when performing mitigation off-site.

Submit for review and approval a conceptual plan showing the location and proposed
hydrology of the mitigation site.

Once the Program has approved the conceptual plan of the mitigation project the permittee
must submit a final design of the mitigation project and include all the items listed on the
attached on-site/off-site mitigation proposal checklist.

The mitigation project must be conducted prior to or concurrent with the construction of
the approved project. ‘

In accordance N.J.A.C. 7:7A-14.1, obtain a secured bond, or other financial surety
acceptable to the Department including an irrevocable letter of credit or money in escrow,
that shall be sufficient to hire an independent contractor to complete and maintain the
proposed mitigation should the permittee default. The financial surety for the construction
of the mitigation project shall be posted in an amount equal to 115 percent of the
estimated cost of the construction. In addition, financial surety to assure the success and
maintenance of the mitigation project shall be posted in an amount equal to 30 percent of
the estimated cost of comstruction. The Department will review the financial surety
annually and the permittee shall adjust the surety to reflect current economic factors.
Please be advised if a governmental body is performing the mitigation the need for

financial assurance is waived.

The permittee shall complete and sign the Department approved conservation restriction
for the mitigation site (copy attached). The restriction shall be included on the deed, and
recorded in the office of the County Clerk (the Registrar of Deeds and Mortgages in some
counties), in the county wherein the lands of the mitigation project are located, within 10
days of approval of the wetland mitigation proposal.

The permittee shall notify the Land Use Regulation Program, in writing, at least 14 days in
advance of the start of construction of the wetland mitigation project for an on-site pre-
construction meeting between the permittee, the contractor, the consultant and the

Program.

Immediately following the final grading of the mitigation site and prior to planting, the
permittee shall notify the Program for a post-grading construction meeting between the
permittee, contractor, consultant and the Program.

Immediatély following final grading and planting of the wetland mitigation project, the
permittee shall notify the Land Use Regulation Program, in writing that the construction
of the mitigation project has been completed in accordance with the approved plan. In
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k)

k)

D)

addition to the notice, the permittee shall submit as built plans of the site and photos with
a photo location map of the completed project. '

The permittee shall post the mitigation area with several permanent signs, which identify
the site as a wetland mitigation project and that mowing, cutting, dumping and draining of
the property is prohibited. The sign must also state the name of the engineering or
environmental firm that designed and constructed the mitigation site with a phone number.
In addition, the permittee shall visibly mark/staked (oak stakes) the extent of the wetland
mitigation area and ensure the stakes remain that way for the entire monitoring period
with the location of those stakes shown on the as built plan.

If the Program determines that the mitigation project is not constructed in conformance
with the approved plan, the permittee will be notified in writing and will have 60 days to
submit a proposal to indicate how the project will be corrected. No financial surety will be
released by the Program until the permittee demonstrates that the mitigation project is
constructed in conformance with the approved plan and all soil has been stabilized and

there is no active erosion.

The permittee shall monitor the wetland mitigation project for 5 full growing seasons if it
is a proposed-forested wetland and for 3 full growing seasons for a scrub/shrub or
emergent wetland after the mitigation project has been constructed. The permittee shall
submit monitoring reports to the Land Use Regulation Program no later than November
15th of each monitoring year (All monitoring report must include the standard items
‘dentified in the attachment and the information requested below).

All monitoring report will include the following information:

i. The monitoring reports submitted prior to the final one must include documentation that
it is anticipated, based on field data, that the goals of the wetland mitigation project
including the transition area, as stated in the approved wetland mifigation proposal and the
permit will be satisfied. If the permittee is finding problems with the mitigation project
and does not anticipate the site will be a full success then recommendations on how to
rectify the problems must be included in the report with a time frame in which they will be
completed. The final monitoring report must include documentation to demonstrate that
the goals of the wetland mitigation project including the required transition area, as stated
in the approved wetland mitigation proposal and the permit, has been satisfied.
Documentation for this report will also include a field wetland delineation of the wetland
mitigation project based on techniques as specified in the Federal Manual for Identifying
and Delineating Jurisdictional Wetlands (1989);

ii. The monitoring reports submitted prior to the final one must include documentation that
the site is progressing towards the 85 percent survival and percent areal coverage of
mitigation plantings or target hydrophytes which are species native to the area and similar
to ones identified on the mitigation planting plan. If the permittee is finding problems with
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the mitigation project and does not anticipate the site will or has achieved the 85 percent
survival and 85 percent areal coverage criteria then recommendations on how to rectify
the problems must be included in the report with a time frame in which they will be
completed. The final monitoring report must include documentation the site has an 85
percent survival and 85 percent areal coverage of the mitigation plantings or target
hydrophytes which are species native to the area and similar to ones identified on the
mitigation planting plan;

iii. Documentation to demonstrate the site is less than 10 percent occupied by invasive or
noxious species such as but not limited to Phalaris arundinacea (Reed canary grass),
Phragmities australis (Common reed grass), Pueraria montana (Kudzu), Typha latifloia
(Broad-leaved cattail), Typha angustifolia (Narrowed leaved cattail), Lythrum salicaria
(Purple loosestrife), Ailanthus altissima (Tree-of-heaven), Berberis thunbergi (Japanese
barberry), Berberis vulgaris (Common barberry), Elacagnus angustifioia (Russian olive),
Flaecagnus umbellata (Autumn olive), Ligustrum obtusifolium (Japanese privet),
Ligustrum vulgare.(Common privet) and Rosa multiforia. (Multiflora rose). If the site is
more than 10 percent occupied by invasive or noxious species then the monitoring report
must include a proposed remediation plan and 2 time frame in which it will be completed.

iv. Demonstrate through soil borings and a soil test that a minimum six inch layer of
top-soil or A-Horizon was used/retained on the mitigation site and if the natural top-
soil was used at least 8% organic carbon content (by weight) was incorporated into the
A-horizon for sandy soil and for all other soil types 12% organic content or if
manmade top soil was used it consisted of equal volumes of organic and mineral
materials. If the site fails to meet this standard the monitoring report must include a
proposed remediation plan and a time frame in which it will be completed. The final
monitoring report must include documentation that the site contains hydric soils or
there is evidence of reduction occurring in the soil; and

v. The monitoring reports submitted prior to the final report must include documentation

that demonstrates the proposed hydrologic regime as specified in the mitigation proposal
appears to be met. If the permittee is finding problems with the mitigation project and
does not anticipate the proposed hydrologic regime will be or has not been met then
recommendations on how to rectify the problem must be included in the report along with
a time frame within which it will be completed. The final monitoring report must include
documentation that demonstrates that the proposed hydrologic regime as specified in the
mitigation proposal, which proves the mitigation site is a wetland has been satisfied. The
documentation shall include when appropriate monitoring well data, stream gauge data,
photographs and field observation notes collected throughout the monitoring period.

Once the required monitoring period has expfred and the permittee has submitted the final
monitoring report, the Program will make the finding that the mitigation project is either a
success or a failure. This mitigation project will be considered successful if the permittee
demonstrates all of the following:
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i.That the goals of the wetland mitigation proj ect'including the required transition area, as
stated in the approved wetland mitigation proposal and the permit, has been satisfied. The
permittee must submit a field wetland delineation of the wetland mitigation project based
on the Federal Manual for Identifying and Delineating Jurisdictional Wetlands (1989)

which shows 0.068 of an acre of emergent wetlands have been created, as well as 0.56 of

an acre of State open water;

ii.  The site has an 85 percent survival and 85 percent areal coverage of the mitigation
plantings or target hydrophytes which are species native to the area and similar to ones
identified on the mitigation planting plan;

iii. The site is less than 10 percent occupied by invasive or noxious species such as but

not limited to Phalaris arundinacea (Reed canary grass), Phragmities australis (Common
reed grass), Pueraria montana (Kudzu), Typha latifloia (Broad-leaved cattail), Typha
angustifolia (Narrowed leaved cattail), Lythrum salicaria (Purple loosestrife), Ailanthus
altissima (Tree-of-heaven), Berberis thunbergi (Japanese barberry), Berberis vulgaris
(Common barberry), Elacagnus angustifloia (Russian olive), Elaeagnus umbellata
(Autumn olive), Ligustrum obtusifolium (Japanese privet), Ligustrum vulgare (Common
privet) and Rosa multiforia (Multiflora rose); '

iv.  The site contains hydric soils or there is evidence of reduction occurring in the soil;
and, ' '

V. That the proposed hydrologic regime as specified in the mitigation proposal, which
proves the mitigation site is a wetland has been satisfied. The documentation shall
include when appropriate monitoring well data, stream gauge data, photographs
and field observation notes collected throughout the moniton'ng period.

n) All remaining financial surety, if required, will be released concurrent with the Program

Approved By:

notifying the permittee that the mitigation project is a success.

If the mitigation project is considered a failure, the permittee is required to submit a revised
mitigation plan to rectify the wetland mitigation site. The plan shall be submitted within 60
days of receipt of the letter from the Program indicating the wetland mitigation project was a
failure. The financial surety, if required, will not be released by the Program until such time
that the permittee satisfies the success criteria as stipulated in item (m).




1. CONDITIONS TO BE ATTACHED AS AN ADDENDUM TO THE PERMIT

Required components for Individual on-site or off-site mitigation proposals

All wetland mitigation proposals submitted to the Land Use Regulation Program must
include the following items in order to be considered complete for review:

1. An introduction to describe the wetland mitigation proposal. That introduction should include
the following:

a. The type of permit which was conditioned to require wetland mitigation and how many
acres of wetland mitigation are required to create, enhance and/or restore an area of freshwater
wetlands of equal ecological value to those which will be lost (include a copy of the permit);

b. The specific goals of the mitigation proposal as stated in the permit and a discussion of
how the mitigation proposal will satisfy those goals. (e.g., The goal of the wetlands mitigation
project is to establish a young palustrine forest surrounding an emergent wetland and open water
pond, which provides flood water retention in the impacted watershed, fish and wildlife habitat,
etc.);

c. The reason why the mitigation site was chosen and why it is highly probable that it will
be a success because of its location; and

d. A copy of a USGS quad showing the location of the permitted actlvxty and the mitigation
site with the state plan coordinates of the mitigation site.

2. A description (e.g., size, type, vegetation, hydrology, etc.) of the wetlands that are being
destroyed or disturbed.

3. Photos of the proposed mitigation site.

4. Names and addresses of current and proposed owner(s) of the mitigation project site. In
addition the lot block, township and county of the mitigation project site must also be clearly
visible on the front page of the proposal and placed on the mitigation plans.

5. A description of the existing ecosystem of the mitigation site. Include a discussion of the
vegetation, soils, hydrology, wildlife and adjacent land use.

6. Submit a water budget for the proposed mitigation site: The water budget should focus on the
sources of water for the mitigation project as well as the losses and include information on the
seasonal high water table from collected monitoring well data and/or information on the level of

" the stream from collected stream gauge data. The proiected water budget should document that



an ample supply of water is available to create/enhance/restore wetland conditions. Please note
this is one of the most critical items in your mitigation package and the water budget must
contain sufficient data to support the hypothesized wetland hydrology.

7. Existing soil types with soil borings to document seasonal high water tables. Provide a
detailed discussion relative to the created substrate of the proposed mitigation site (e.g. How will
the substrate of the site be prepared? How much topsoil will be added? Is the pH appropriate?).
The Program requires a minimum six inch layer of top soil or A-Horizon is used/retained on the
mitigation site and if the natural top soil is used at least 8% organic carbon content (by weight)
was incorporated inta the A-horizon for sandy soil and for all other soil types 12% organic
content or if manmade top soil was used it consisted of equal volumes of organic and mineral
materials. Please be advised, unless absolutely necessary do not include the application of lime in
your planting specifications (liming a site may cause a more favorable environment for invasive
species).

8. A planting scheme of the proposed vegetative community depicted on the mitigation site
plans. Include the species, quantity spacing of all plantings, stock type (bare root, potted, seed)
and the source of the plant material. Please be advised the required transition area must also be
planted. The plan must identify the proper time to plant and include if appropriate acceptable
substitutions. Please note if bare root stock is being used they should be planted in the spring. '

9. A preventive maintenance control plan for invasive or noxious vegetation as well as a plan to
control the potential adverse impacts of predation on the mitigation plantings. The plan shall
explain the techniques, which will be used and the measures that will be taken if a problem
begins to present itself through the monitoring period. Please note if there is a problem with
Lythrum salicaria (purple loosestrife) in the watershed, the Program has serious reservations in
approving the establishment of an emergent freshwater wetland system. If this is the case,
contact the Program mitigation staff (Virginia Kop’Kash) to discuss possible options.

10. A metes and bounds description of the propOSed mitigation site which forms the basis for the
deed restriction. The metes and bounds description shall include the transition area.

11. An actual cost estimate of carrying out the construction of the mitigation project. The cost
estimate should include the cost of land, site preparation, engineering costs, plantings and any
other items incidental to the mitigation project. Please note the cost estimate of the project will
be used to justify the amount of the financial assurance. Once the mitigation proposal and plans
have been approved by the Program and the permittee must in accordance with N.J.A.C. 7:7A-
14.1, obtain a secured bond, or other financial surety acceptable to the Department including an
irrevocable letter of credit or money in escrow, that shall be sufficient to hire an independent
contractor to complete and maintain the proposed mitigation should the permittee default. The
financial surety for the construction of the mitigation project shall be posted in an amount equal
to 115 percent of the estimated cost of construction. In addition, financial surety to assure the
success of the mitigation project shall be posted in an amount equal to 30 percent of the
estimated cost of construction. The financial surety will be reviewed annually and shall be

AT T



adjusted to reflect current economic factors. Please be advised if the proposed mitigation project
is being conducted by a governmental agency the requirément to provide financial assurance is
waived '

12. Five folded copies of a site plan for the mitigation project that includes:
i. Project location within the region;
ii. The lot and block number of the mitigation project location;

iii. Existing and proposed elevations and grades of the mitigation site and when necessary off-

site in one foot intervals. Please be advised, any berms that may function as water control

structures or created along a stream and in the transition area must have a slope no greater than
- 10:1;

iv. The appropriate transition area (50/150-foot) must be shown on the project plans;

v. A detail on the plans noting the soil amendments and the seed stabilization mix. Please note
the seed mix can not include red fescue and reed canary grass. It should either be a mixture of
native noninvasive plant species or include an annual rye grass;

vi. A note stating that following grading of the site, a disc will be run over the site to eliminate
compaction;

vii. A note stating how micro-topography will be created on the mitigation site. Please note a
cultivator or a bedding harrow is equipment that could be used to create micro-topography;

viii. Plan views and cross sectional views; and,

ix. Location of monitoring wells and/or stream gauges to be used to record the hydrology of the
mitigation site after construction is complete.

13. A copy or photocopy of a portion of the U.S.G.5. 7.5 minute quadrangle map showing the

location of the property and its general vicinity, indicating and labeling the location of the

proposed mitigation and the property boundaries, and a determination of the State Plane

Coordinates for the center of the mitigation site. The accuracy of these coordinates should be

within 50 feet of the actual center point. For linear mitigation projects, the applicant shall

provide State plane coordinates for the end-points of those projects that are 1999 feet or less, and

for those projects which are 2000 feet and longer, additional coordinates at each 1000-foot . .
interval. <

14. Submit a construction schedule including dates of excavation, planting, fertilizing, etc.




15. All mitigation sites must be monitored beginning the first growing season after the
construction/planting of the mitigation project is completed. Depending on the type of wetlands
being created, restored and/or enhanced the mitigation project must be monitored for three to
five years. At a minimum a monitoring report must include the following information:

USGS quad and a county road map showing the location of the mitigation site including the lot
and block of the mitigation site; a copy of the permit; a brief description of the mitigation
project; an assessment of the planted vegetation as well as the species that are naturally
colonizing the site; documentation that demonstrate through soil borings and a soil test that a
minimum six inch layer of top soil or A-Horizon was used/retained on the mitigation site and if
the natural top soil was used at least 8% organic carbon content (by weight) was incorporated
into the A-horizon for sandy soil and for all other soil types 12% organic content or if manmade
top soil was used it consisted of equal volumes of organic and mineral materials. The final
monitoring report must include documentation that the site contains hydric soils or there is
evidence of reduction occurring in the soil; documentation that demonstrates that the proposed
‘hydrologic regime as specified in the mitigation proposal, which proves the mitigation site is a
wetland, appears to be met: The documentation shall include when appropriate monitoring well
data, stream gauge data, photographs and field observation notes collected throughout the
monitoring period. ‘ '

A narrative on the success/failure of the site; If problems with the site are identified, note aﬁy
recommendations on actions that should be taken to rectify the situation to ensure success of the
project; data sheets from sampling points which describe the vegetation present, percent
coverage of the vegetation, soil borings and location of the water table; Photographs of the
mitigation site; and documentation that it is anticipated, based on field data, that the goals of the
wetland mitigation project including the transition area, as stated in the approved wetland
mitigation proposal that the wetland mitigation proposal and the permit will be satisfied. The
final report must include documentation to demonstrate that the goals of the wetland mitigation
project including the required transition area, as stated in the approved wetlands mitigation
proposal and the permit has been satisfied. Documentation for this report will also include a field

“wetland delineation of the wetlands mitigation project based on techniques as specified in the
Federal Manual for Identifying and Delineation Jurisdictional Wetlands (1989). |



Appendix B

As-built Plans
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Appendix C

Plant Species Documented at the Finderne Farm Mitigation Site

Common Name

|Scientific Name

|Indicator Status

Herbaceous Species

Allegheny blackberry Rubus allegheniensis FACU
American burro-reed Sparganium americanum OBL
American marshpennywort Hydrocotyle americana OBL
Arrow arum Peltandra virginica OBL
Arrow-leaf tearthumb Polygonum sagittatum OBL
Aster spp. Aster spp. —
Barnyard grass Echinochloa crus-galli FAC
Bearded beggar-ticks Bidens aristosa FACW
Beggar-ticks Bidens sp. —
Bentgrass Agrostis sp. —
Bindweed Calystegia sepium FAC
Bitter dock Rumex obtusifolius FAC
Black mustard Brassica nigra NI
Black-eyed Susan Rudbeckia hirta FACU
Bladder sedge Carex intumescens FACW
Blue vervain Verbena hastata FACW
Broadleaf arrowhead Sagittaria latifolia OBL
Broad-leaved cattail Typha latifolia OBL
Brome grass Bromus spp. —
Buttercup Ficaria verna FACW
Canadian goldenrod Solidago canadensis FACU
Canadian thistle Cirsium arvense FACU
Clearweed Pilea pumila FACW
Climbing false buckwheat Polygonum scandens NI
Common boneset Eupatorium perfoliatum FACW
Common chickweed Stellaria media FACU
Common cocklebur Xanthium strumarium FAC
Common milkweed Asclepias syriaca NI
Common mugwort Artemisia vulgaris NI
Common plantain Plantago major FACU
Common pokeweed Phytolacca americana FACU
Common ragweed Ambrosia artemisiifolia FACU
Common sunflower Helianthus annuus FACU
Common yarrow Achillea millefolium FACU
Crabgrass Digitaria sp. —
Creeping wood sorrel Oxalis corniculata FACU
Crested sedge Carex cristatella FACW
Crowned beggar-ticks Bidens coronata (tichosperma) OBL
Curly dock Rumex crispus FAC
Cut-leaf evening primrose Oenothera laciniata FACU
Dames rocket Hesperis matronalis FACU
Deertongue witchgrass Dicanthelium clandestinum FACW
Devil's beggar-ticks Bidens frondosa FACW
Dodder Cuscuta sp. —
Dogbane Apocynum spp. —
Duckweed Lemna minor OBL
English plantain Plantago lanceolata FACU
European stickseed Lappula squarrosa —
False daisy Eclipta prostrata FACW
False nettle Boehmeria cylindrica OBL
Field mint Mentha arvensis FACW
Field mustard Brassica rapa —
Field pennycrest Thlaspi arvense NI
Field pepperweed Lepidium campestre NI
Fireweed Erechtites hieracifolia FACU
Fox grape Vitis labrusca FACU
Fox sedge Carex vulpinoidea OBL
Garlic mustard Alliaria petiolata FACU
Giant foxtail Setaria faberi FACU
Giant hogweed Heracleum mantegazzianum NI
Giant ragweed Ambrosia trifida FAC
Goldenrod Solidago spp. —
Grass Gramineae (family) —
Great water dock Rumex orbiculatus (britannica) OBL




Appendix C

Plant Species Documented at the Finderne Farm Mitigation Site

Common Name

|Scientific Name

|Indicator Status

Herbaceous Species

Allegheny blackberry Rubus allegheniensis FACU
Greater burdock Arctium lappa —
Ground ivy Glecoma hederacea FACU
Halberd-leaf tearthumb Persicaria arifolium OBL
Hedge mustard Sisymbrium officinale NI
Hop sedge Carex lupulina OBL
Horse nettle Solanum carolinense FACU
Hypericum sp. Hypericum sp. —
Indian grass Sorghastrum nutans FACU
Indian hemp dogbane Apocynum cannabinum FAC
Japanese hop Humulus japonicus FACU
Japanese knotweed Polygonum cuspidatum FACU
Japanese stiltgrass Microstegium vimineum FAC
Jewelweed Impatiens capensis FACW
Jimsomweed Datura stramonium NI

Joe pye-weed Eupatorium purpureum FAC
Lady's thumb Persicaria maculosa FAC
Little bluestem Schizachyrium scoparium FACU
Lizard's tail Saururus cernuus OBL
Marshpepper smartweed Persicaria hydropiper OBL
Mermaid weed Proserpinaca palustris OBL
Milkweed Asclepias sp. —
Mint Mentha spp. —
Moneywort Lysimachia nummularia FACW
Multiflora rose Rosa multiflora FACU
Mustard Brassica spp. —
Narrow-leaved cattail Typha angustifolia OBL
Narrow-leaved goldenrod/Flat-topped Euthamia graminifolia FAC
New York ironweed Vernonia noveboracensis FACW
Northern blue violet Viola septentrionalis FACU
Northern bugleweed Lycopsus uniflorus OBL
Ovate spikerush Eleocharis obtusa OBL
Oxeye Daisy Chrysanthemum leucanthemum NI
Ox-eye sunflower Heliopsis helianthoides FACU
Panicled aster Symphyotrichum lanceolatum FACW
Partridge pea Chamaecrista nictitans FACU
Path rush Juncus tenuis FAC
Pennsylvania bittercress Cardamine pensylvanica FACW
Pennsylvania smartweed Persicaria pensylvanica FACW
Pickerelweed Pontederia cordata OBL
Poison hemlock Conium maculatum FACW
Purple loosestrife Lythrum salicaria OBL
Queen Anne's lace Daucus carota NI
Ragweed Ambrosia sp. —
Reed canary grass Phalaris arundinacea FACW
Rice cutgrass Leersia oryzoides OBL
Rush Juncus spp. —
Rye Elymus spp. —
Sedges Carex spp. —
Sensitive fern Oncolea sensibilis FACW
Shallow sedge Carex lurida OBL
Small crapgrass Arthraxon hispidus FACW
Small water plaintain Alisma subcordatum OBL
Smartweed Polygonum spp. —
Snakeroot Eupatorium sp. —
Sneezeweed Helenium autumnale FACW
Soft rush Juncus effusus OBL
Soft-stemmed bulrush Schoenoplectus tabernaemontani OBL
Spike rush Eleocharis spp. —
Spotted Joe-Pye weed Eutrochium maculatum OBL
Stinging nettle Urtica dioca FAC
Strawberry Fragaria sp. —
Swamp milkweed Asclepias incarnata OBL
Swamp smartweed Persicaria hydropiperoides OBL




Appendix C

Plant Species Documented at the Finderne Farm Mitigation Site

Common Name

|Scientific Name

|Indicator Status

Herbaceous Species

Allegheny blackberry Rubus allegheniensis FACU
Sweetflag Acorus calamus OBL
Switchgrass Panicum virgatum FAC
Tall goldenrod Solidago altissima FACU
Thistle Cirsium spp. —
Threeway sedge Dulichium arundinaceum OBL
Timothy Phleum pratense FACU
Tumble mustard Sisymbrium altissimum FACU
Velvet grass Holcus lanatus FACU
Water hemlock Circuta maculata OBL
Water horehound Lycopus americanus OBL
Water purslane Ludwigia palustris OBL
Watercress Nasturtium officinale OBL
White beardtongue Penstemon digitalis FAC
White heath aster Symphyotrichum ericoides var. ericoides FACU
White snakeroot Ageratina altissma FACU
White vervain Verbena urticifolia FAC
Whorled loosestrife Lysimachia quadrifolia FACU
Wild cucumber Echinocystis lobata FACW
Wild mustard Brassica rapa NI
Wood-sorrel Oxalis sp. —
Wrinkleleaf goldenrod Solidago rugosa FAC
Yellow foxtail Setaria glauca (pumila) FAC
Yellow nutsedge Cyperus esculentus FACW
Yellow rocket Barbarea vulgaris FAC
Yellow wood-sorrel Oxalis stricta FACU
Woody Species

American elder Sambucus canadensis (nigra) FACW
American elm Ulmus americana FACW
Blackgum Nyssa sylvatica FAC
Box Elder Acer negundo FAC
Chokecherry Prunus virginiana FACU
Common buttonbush Cephalanthus occidentalis OBL
Cottonwood Populus deltoides FAC
Elm Ulmus spp. —
False indigo bush Amorpha fruticosa FACW
Gray hirch Betula populifolia FAC
Green ash Fraxinus pennsylvanica FACW
Highbush blueberry Vaccinum corymbosum FACW
Honey locust Gleditsia tricanthos FAC
Oak Quercus sp. —
Pepperbush Clethra alnifolia FAC
Pin oak Quercus palustris FACW
Pyrus sp. Pyrus sp. NI
Red maple Acer rubrum FAC
Red osier dogwood Cornus alba FACW
River birch Betula nigra FACW
Royal paulownia Paulownia tomentosa NI
Shadblow serviceberry Amelanchier canadensis FAC
Silky dogwood Cornus amomum FACW
Silver maple Acer saccharinum FACW
Smooth alder Alnus serrulata OBL
Southern arrowwood Viburnum dentatum FAC
Speckled alder Alnus incana FACW
Swamp white oak Quercus bicolor FACW
Sycamore Platanus occidentalis FACW
Tulip poplar Liriodendron tulipifera FACU
Willow Salix spp. —

* Table includes a combine list of all species identified on-site from 2008 through 2012.
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Planted Woody Species

Forested Wetland Enhancement/Creation Area 1 (EC1)

Spring Survey Plot #50 Spring Survey Plot #51
Species % Aerial % Aerial Height
# Live # Dead Coverage [Height (in.)| Health |#Live|# Dead| Coverage (in.) Health
Acer rubrum
Nyssa sylvatica 1 0 <1 29
Quercus bicolor 1 0 <1 24 F 1 0 <1 46
Fraxinus pennsulvaica
Quercus palustris 2 0 <1 45 P 11 0 5 35
Total Trees 3 0 13 0
Rosa multiflora
Cornus amomum
Viburnum dentatum 1 0 <1 8
Total Shrubs 0 0 1 0
Total Woody Stems 3 0 14 0
Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC
Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20" Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot
Calculations (Average Per Plot) **Includes Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 11% 53%
Average Density (woody stem/acre) 100.0 466.7
Average Height (inches) 38.0 33.43
Calculations (Average Per Planting Area) **Includes Recruits
Average Percent Survival 18%
Average Density (woody stem/acre) 160.00
Average Height (inches) ***not averaging in plots with none present 33.0
Calculations (Average Per Plot) **Excludes Recruits
Average Percent Survival 11% 53%
Average Density (woody stem/acre) 100.0 466.7
Average Height (inches) 38.0 33.43
Calculations (Average Per Planting Area) *Excludes Recruits
Average Percent Survival 18%
Average Density (woody stem/acre) 156.7
Average Height (inches) ***not averaging in plots with none present 37.2

Bold indicates Recruited species
E= Excellent (Plant is thriving and has little to no signs of herbivory)
G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)

P= Poor (Plant is dying and/or has heavy herbovory)




Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Planted Woody Species

Forested Wetland Enhancement/Creation Area 1 (EC1)

Species

Spring Survey Plot #52 (NO WOODY PLANTS)

Spring Survey Plot #53

% Aerial Height

# Live | # Dead | Coverage (in.) Health

# Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

Acer rubrum

1

0

<1

8

P

Nyssa sylvatica

Quercus bicolor

Fraxinus pennsulvaica

Quercus palustris

Total Trees

Rosa multiflora

Cornus amomum

Viburnum dentatum

Total Shrubs

Total Woody Stems

Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre

20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) **Includes Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

0%

4%

Average Density (woody stem/acre)

33.33

Average Height (inches)

Calculations (Average Per Planting Area) **Includes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excludes Recruits

Average Percent Survival

0%

0%

Average Density (woody stem/acre)

Average Height (inches)

Calculations (Average Per Planting Area) *Excludes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species
E= Excellent (Plant is thriving and has little to no signs of herbivory)
G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)

P= Poor (Plant is dying and/or has heavy herbovory)




Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Planted Woody Species

Forested Wetland Enhancement/Creation Area 1 (EC1)

Species

Spring Survey Plot #54

Fall Survey Plot #40

% Aerial
# Live | # Dead

Coverage

Height

(in.)

Health

# Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

Acer rubrum

Nyssa sylvatica

Quercus bicolor

Fraxinus pennsulvaica

Quercus palustris

44

36.8

Total Trees

©
o

Rosa multiflora

<l

30

Cornus amomum

Viburnum dentatum

Total Shrubs

o

Total Woody Stems

Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre

20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) **Includes Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

34%

15%

Average Density (woody stem/acre)

300

133.3

Average Height (inches)

42.44

36.8

Calculations (Average Per Planting Area) **Includes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excludes Recruits

Average Percent Survival

34%

15%

Average Density (woody stem/acre)

300

133.3

Average Height (inches)

42.44

36.8

Calculations (Average Per Planting Area) *Excludes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species
E= Excellent (Plant is thriving and has little to no signs of herbivory)
G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)

P= Poor (Plant is dying and/or has heavy herbovory)




Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Planted Woody Species
Forested Wetland Enhancement/Creation Area 1 (EC1)

Fall Survey Plot #41 Fall Survey Plot #42 (NO WOODY PLANTS)

Species % Aerial Height % Aerial Height
# Live | # Dead | Coverage (in.) Health | # Live |# Dead [ Coverage (in.) Health

Acer rubrum

Nyssa sylvatica

Quercus bicolor <1 44 F

<1 40

T

Fraxinus pennsulvaica

Quercus palustris <1 34.5 P

b NI T

Total Trees

Rosa multiflora

Cornus amomum

Viburnum dentatum

Total Shrubs 0

o
o
o

Total Woody Stems 4

o
o
o

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) **Includes Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot) 15% 0%

Average Density (woody stem/acre) 133.3 0

Average Height (inches) 38.25 0

Calculations (Average Per Planting Area) **Includes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excludes Recruits

Average Percent Survival 15% 0%

Average Density (woody stem/acre) 133.3 0

Average Height (inches) 38.25 0

Calculations (Average Per Planting Area) *Excludes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)




Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Planted Woody Species

Forested Wetland Enhancement/Creation Area 1 (EC1)

Species

Fall Survey Plot #43

Fall Survey Plot #44 (NO WOODY PLANTS)

% Aerial
# Live | # Dead

Coverage

Height

(in.)

Health

% Aerial Height

# Live | # Dead Coverage (in.)

Health

Acer rubrum

Nyssa sylvatica

375

Quercus bicolor

Fraxinus pennsulvaica

Quercus palustris

10

Total Trees

12 0

Rosa multiflora

Cornus amomum

<1

32

Viburnum dentatum

Total Shrubs

Total Woody Stems

13 0

Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre

20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) **Includes Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

50%

0%

Average Density (woody stem/acre)

433.3

Average Height (inches)

34.23

Calculations (Average Per Planting Area) **Includes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excludes Recruits

Average Percent Survival

50%

0%

Average Density (woody stem/acre)

433.3

Average Height (inches)

34.23

Calculations (Average Per Planting Area) *Excludes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species
E= Excellent (Plant is thriving and has little to no signs of herbivory)
G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)

P= Poor (Plant is dying and/or has heavy herbovory)




Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Enhancement Area 1 (E1)

Spring Survey Plot #15 (No Woody Plants) Survey Plot #16 (No Woody Plants)
Species % Aerial | Height % Aerial | Height
# Live |[# Dead | Coverage (in.) Health |[# Live |# Dead | Coverage (in.) Health
Quercus palustris
Total Trees 0 0 0 0
Amporpha fruticosa
Total Shrubs 0 0 0 0
Total Woody Stems 0 0 0 0
Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC
Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot
Calculations (Average Per Plot) **Includes Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 0% 0%
Average Density (woody stem/acre) 0 0
Average Height (inches) 0 0
Calculations (Average Per Planting Area) **Includes Recruits
Average Percent Survival 2%
Average Density (woody stem/acre) 16.665
Average Height (inches) ***not averaging in plots with none present 57.5
Calculations (Average Per Plot) **Excludes Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 0% 0%
Average Density (woody stem/acre) 0 0
Average Height (inches) 0 0
Calculations (Average Per Planting Area) **Excludes Recruits
Average Percent Survival 1%
Average Density (woody stem/acre) 8.3325
Average Height (inches) ***not averaging in plots with none present 38

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)




Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Enhancement Area 1 (E1)

Species

Fall Survey Plot #57

Fall Survey Plot #58

% Aerial
# Live | # Dead | Coverage

Height

(in.)

Health

# Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

Quercus palustris

1

<1l

38

Total Trees

0

1

0

Amporpha fruticosa

77

Total Shrubs

0

0

0

Total Woody Stems

PR |-|o
=

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) **Includes Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

4%

4%

Average Density (woody stem/acre)

33.33

33.33

Average Height (inches)

77

38

Calculations (Average Per Planting Area) **Includes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excludes Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

0%

4%

Average Density (woody stem/acre)

33.33

Average Height (inches)

38

Calculations (Average Per Planting Area) *Excludes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)




Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Enhancement Area 2 (E2)

Spring Survey Plot #55

Spring Survey Plot #56

Species % Aerial Height % Aerial Height
# Live |# Dead Coverage (in.) Health [# Live [# Dead Coverage (in.) Health
Acer negundo
Fraxinus pennsylvanica 1 <1 48
Dead Stem
Total Trees 0 0 1 0
Alnus serrulata
Amorpha fruticosa 12 60
Cephalanthus occidentalis
Rosa multiflora
Salix sp.
Total Shrubs 12 0 0 0
Total Woody Stems 12 0 1 0
Planting Zone Density
Original Planting Density 300 shrubs/acre
20' Radius Circular Plots = 0.03 acres
Density Per 20" Plot at Planting = 9 Shrubs per plot
Calculations (Average Per Plot) **Including Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 133% 11%
Average Density (woody stem/acre) 400 33.33
Average Height (inches) 60 48
Calculations (Average Per Planting Area) *Including Recruits
Average Percent Survival 40%
Average Density (woody stem/acre) 120.83
Average Height (inches) ***not averaging in plots with none present 67.606
Calculations (Average Per Plot) **Excludes Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 0% 0%
Average Density (woody stem/acre) 0 0
Average Height (inches) 0 0
Calculations (Average Per Planting Area) *Excludes Recruits
Average Percent Survival 7%
Average Density (woody stem/acre) 20.833
Average Height (inches) ***not averaging in plots with none present 45.625

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P=Poor (Plant is dying and/or has heavy herbovory)




Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Enhancement Area 2 (E2)

Spring Survey Plot #57 Spring Survey Plot #58
Species % Aerial Height % Aerial Height

# Live | # Dead Coverage (in.) Health [# Live [# Dead Coverage (in.) Health

Acer negundo 1 <1 12 F

Fraxinus pennsylvanica 1 1 1 96 F

Dead Stem

Total Trees 2 1 0 0

Alnus serrulata 1 <1 36 G

Amorpha fruticosa 1 <1 24 F 1 <1 40 P

Cephalanthus occidentalis

Rosa multiflora 1 <1 40 G

Salix sp.

Total Shrubs 3 0 1 0

Total Woody Stems 5 1 1 0

Planting Zone Density

Original Planting Density 300 shrubs/acre

20' Radius Circular Plots = 0.03 acres

Density Per 20" Plot at Planting = 9 Shrubs per plot

Calculations (Average Per Plot) **Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot) 56% 11%

Average Density (woody stem/acre) 166.7 33.33

Average Height (inches) 41.6 40

Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excludes Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot) 11% 0%

Average Density (woody stem/acre) 33.33 0

Average Height (inches) 36 0

Calculations (Average Per Planting Area) *Excludes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P=Poor (Plant is dying and/or has heavy herbovory)



Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Enhancement Area 2 (E2)

Species

Fall Survey Plot #53

Fall Survey Plot #54

# Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

# Live

# Dead

% Aerial
Coverage

Height

(in.)

Health

Acer negundo

Fraxinus pennsylvanica

Dead Stem

<1

58

Total Trees

Alnus serrulata

46

Amorpha fruticosa

N

10

102

()]

102

Cephalanthus occidentalis

52.5

m|®

Rosa multiflora

Salix sp.

Total Shrubs

Total Woody Stems

Planting Zone Density

Original Planting Density 300 shrubs/acre

20' Radius Circular Plots = 0.03 acres

Density Per 20" Plot at Planting = 9 Shrubs per plot

Calculations (Average Per Plot) **Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

44%

22%

Average Density (woody stem/acre)

133.3

66.66

Average Height (inches)

77.25

74

Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excludes Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

22%

11%

Average Density (woody stem/acre)

66.67

33.33

Average Height (inches)

52.5

Calculations (Average Per Planting Area) *Excludes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P=Poor (Plant is dying and/or has heavy herbovory)

10




Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Enhancement Area 2 (E2)

Species

Fall Survey Plot #55

Fall Survey Plot #56

# Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

# Live

# Dead

% Aerial
Coverage

Height

(in.)

Health

Acer negundo

Fraxinus pennsylvanica

Dead Stem

<1

56

Total Trees

Alnus serrulata

Amorpha fruticosa

10

152

Cephalanthus occidentalis

Rosa multiflora

Salix sp.

<1

48

Total Shrubs

[N

Total Woody Stems

Planting Zone Density

Original Planting Density 300 shrubs/acre

20' Radius Circular Plots = 0.03 acres

Density Per 20" Plot at Planting = 9 Shrubs per plot

Calculations (Average Per Plot) **Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

33%

11%

Average Density (woody stem/acre)

100

33.33

Average Height (inches)

152

48

Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excludes Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

0%

11%

Average Density (woody stem/acre)

33.33

Average Height (inches)

48

Calculations (Average Per Planting Area) *Excludes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P=Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Herbaceous Species
Wetland Enhancement Area 3 (E3)

Species

Spring Survey Plot #32

Spring Survey Plot #33

Spring Survey Plot #34

Spring Survey Plot #35

Spring Survey Plot #36

Percent
Cover or #
Dead

Percent
Cover or #
Live

Percent
Cover or #
Dead

Percent
Cover or #
Live

Percent
Cover or #
Dead

Percent
Cover or #
Live

Percent
Cover or #
Dead

Percent
Cover or #
Live

Percent
Cover or #
Dead

Percent
Cover or #
Live

Lysimachia nummularia

49.0%

5.0%

10.0%

Lythrum salicaria

15.0%

30.0%

10.0%

55.0%

8.0%

Phalaris arundinacea

Persicaria maculosa

5.0%

Acer rubrum (seedling)

Aster sp.

8.0%

Bidens coronata

1.0%

1.0%

Bidens sp.

Cardamine pensylvanica

<1%

Carex sp.

Cyperus esculentus

Dulichium arundinaceum

10.0%

5.0%

Echinochloa crus-galli

Eleocharis sp.

1.0%

Hypericum sp.

Juncus effusus

5.0%

30.0%

10.0%

Juncus tenuis

Juncus sp.

2.0%

Leersia oryzoides

5.0%

5.0%

Ludwigia palustris

Onoclea sensibilis

2.0%

Peltandra virginica

Pericaria hydropiperoides

Persicaria sagittata

2.0%

5.0%

2.0%

55.0%

Polygonum pennsylvanicum

Polygonum sp.

75.0%

1.0%

80.0%

1.0%

5.0%

Solidago sp.

1.0%

Stellaria sp.

Symphyotrichum ericoides

Vernonia noveboracensis

Unidentified herb

Unidentified grass

Bare ground

Total Percent Cover Native/Target Hydrophytes

85% 0%

21% 0%

80% 0%

34% 0%

82% 10%

Total Percent Cover Invasive Species

0% 15%

49% 30%

20% 0%

65% 0%

0% 8%

Planting Zone Density

Emergent wetland species planted 3 foot on center.

4920 plants/acre
Underline indicates non-target or invasive species
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Herbaceous Species
Wetland Enhancement Area 3 (E3)

Species

Spring Survey Plot #37

Spring Survey Plot #38

Spring Survey Plot #39

Spring Survey Plot #40

Spring Survey Plot #41

Percent
Cover or #
Dead

Percent
Cover or #
Live

Percent
Cover or #
Dead

Percent
Cover or #
Live

Percent
Cover or #
Dead

Percent
Cover or #
Live

Percent
Cover or #
Dead

Percent
Cover or #
Live

Percent
Cover or #
Dead

Percent
Cover or #
Live

Lysimachia nummularia

58.0%

3.0%

Lythrum salicaria

10.0%

5.0%

58.0%

2.0%

Phalaris arundinacea

60.0%

Persicaria maculosa

3.0%

Acer rubrum (seedling)

Aster sp.

5.0%

Bidens coronata

Bidens sp.

<1

Cardamine pensylvanica

Carex sp.

Cyperus esculentus

Dulichium arundinaceum

1.0%

12.0%

Echinochloa crus-galli

Eleocharis sp.

Hypericum sp.

Juncus effusus

35.0%

15.0%

5.0%

2.0%

Juncus tenuis

1.0%

Juncus sp.

Leersia oryzoides

Ludwigia palustris

20.0%

Onoclea sensibilis

Peltandra virginica

<1

Pericaria hydropiperoides

Persicaria sagittata

3.0%

10.0%

20.0%

Polygonum pennsylvanicum

Polygonum sp.

60.0%

5.0%

15.0%

1.0%

Solidago sp.

Stellaria sp.

Symphyotrichum ericoides

Vernonia noveboracensis

1.0%

Unidentified herb

2.0%

Unidentified grass

10.0%

Bare ground

Total Percent Cover Native/Target Hydrophytes

100% 0%

31% 0%

22% 0%

39% 0%

21% 0%

Total Percent Cover Invasive Species

0% 0%

68% 0%

68% 0%

61% 0%

2% 0%

Planting Zone Density

Emergent wetland species planted 3 foot on center.
4920 plants/acre

Underline indicates non-target or invasive species
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Finderne Farm Vegetation Monitoring - 2012

Summary of Observed Herbaceous Species
Wetland Enhancement Area 3 (E3)

Species

Fall Survey Plot #18

Fall Survey Plot #19

Fall Survey Plot #20

Fall Survey Plot #21

Fall Survey Plot #22

Percent
Cover or #
Live

Percent

Cover o
Dead

r#

Percent
Cover or #
Live

Percent
Cover or #
Dead

Percent
Cover or #
Live

Percent
Cover or #
Dead

Percent
Cover or #
Live

Percent
Cover or #
Dead

Percent
Cover or #
Live

Percent
Cover or #
Dead

Lysimachia hummularia

20.0%

Lythrum salicaria

89.0%

67.0%

78.0%

40.0%

Phalaris arundinacea

Persicaria maculosa

Acer rubrum (seedling)

<1

1.0%

Aster sp.

1.0%

Bidens coronata

Bidens sp.

Cardamine pensylvanica

Carex sp.

5.0%

Cyperus esculentus

65.0%

Dulichium arundinaceum

Echinochloa crus-galli

Eleocharis sp.

Hypericum sp.

10.0%

3.0%

Juncus effusus

5.0%

Juncus tenuis

Juncus sp.

Leersia oryzoides

Ludwigia palustris

15.0%

Onoclea sensibilis

Peltandra virginica

Pericaria hydropiperoides

Persicaria sagittata

30.0%

1.0%

2.0%

Polygonum pennsylvanicum

3.0%

Polygonum sp.

1.0%

Solidago sp.

1.0%

Stellaria sp.

20.0%

Symphyotrichum ericoides

5.0%

Vernonia noveboracensis

Unidentified herb

10.0%

10.0%

Unidentified grass

Bare ground

Total Percent Cover Native/Target Hydrophytes

11%

0%

33%

0%

100%

0%

22%

0%

21%

0%

Total Percent Cover Invasive Species

89%

0%

67%

0%

0%

0%

78%

0%

60%

0%

Planting Zone Density

Emergent wetland species planted 3 foot on center.

4920 plants/acre

Underline indicates non-target or invasive species
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Herbaceous Species
Wetland Enhancement Area 3 (E3)

Fall Survey Plot #23

Fall Survey Plot #24

Fall Survey Plot #25

Fall Survey Plot #26

Fall Survey Plot #27

Species Percent Percent Percent Percent Percent Percent Percent Percent Percent Percent
Cover or # | Cover or # | Cover or # [ Cover or # | Cover or # | Cover or # | Cover or # [ Cover or # | Cover or # | Cover or #

Live Dead Live Dead Live Dead Live Dead Live Dead Total
Lysimachia hummularia 5.0% 150.0%
Lythrum salicaria 60.0% 20.0% 547.0%
Phalaris arundinacea 40.0% 100.0%
Persicaria maculosa 8.0%
Acer rubrum (seedling) 1.0%
Aster sp. 14.0%
Bidens coronata 2.0%
Bidens sp. 0.0%
Cardamine pensylvanica 0.0%
Carex sp. 5.0%
Cyperus esculentus 65.0% 40.0% 170.0%
Dulichium arundinaceum 28.0%
Echinochloa crus-galli 10.0% 10.0%
Eleocharis sp. 1.0%
Hypericum sp. 25.0% 38.0%
Juncus effusus 20.0% 29.0% 5.0% 161.0%
Juncus tenuis 1.0%
Juncus sp. 2.0%
Leersia oryzoides 10.0%
Ludwigia palustris 35.0% 25.0% 95.0%
Onoclea sensibilis 2.0%
Peltandra virginica 0.0%
Pericaria hydropiperoides 10.0% 10.0%
Persicaria sagittata 1.0% 25.0% 15.0% 171.0%
Polygonum pennsylvanicum 3.0%
Polygonum sp. 244.0%
Solidago sp. <1 2.0%
Stellaria sp. 20.0%
Symphyotrichum ericoides 10.0% 60.0% 75.0%
Vernonia noveboracensis 1.0%
Unidentified herb 22.0%
Unidentified grass 10.0%
Bare ground 0.0%
Total Percent Cover Native/Target Hydrophytes 31% 29% 100% 0% 100% 0% 40% 0% 75% 0%/| 1903.0%
Total Percent Cover Invasive Species 40% 0% 0% 0% 0% 0% 60% 0% 25% 0%

Planting Zone Density

Emergent wetland species planted 3 foot on center.

4920 plants/acre

Underline indicates non-target or invasive species
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Enhancement Area 4 (E4)

Spring Survey Plot #13 Spring Survey Plot #14 (No Woody Plants)
Species % Aerial Height % Aerial Height

# Live | # Dead Coverage (in.) Health | # Live |# Dead Coverage (in.) Health

Acer negundo (seedlings) 100 1 G

Total Trees 100 0 0 0

No Shrubs

Total Shrubs 0 0 0 0

Total Woody Stems 100 0 0 0

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre

20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival 381% 0%

Average Density (woody stem/acre) 3333 0

Average Height (inches) 5 0

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival 95%

Average Density (woody stem/acre) 833.3

Average Height (inches) ***not averaging in plots with none present 5

Calculations (Average Per Plot) *Excludes Recruits

Average Percent Survival 0% 0%

Average Density (woody stem/acre) 0 0

Average Height (inches) 0 0

Calculations (Average Per Planting Area) **Excludes Recruits

Average Percent Survival 0%

Average Density (woody stem/acre) 0

Average Height (inches) ***not averaging in plots with none present 0

Note - Mature (not planted) canopy cover of Acer negundo and Salix spp. not included in calculations. Trunks outside of plot.

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Enhancement Area 4 (E4)

Fall Survey Plot#49 (No Woody Plants) Fall Survey Plot #50 (No Woody Plants)
Species % Aerial Height % Aerial Height

# Live | # Dead Coverage (in.) Health |# Live | # Dead Coverage (in.) Health

Acer negundo (seedlings)

Total Trees 0 0 0 0

No Shrubs

Total Shrubs 0 0 0 0

Total Woody Stems 0 0 0 0

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acr

20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival 0% 0%

Average Density (woody stem/acre) 0 0

Average Height (inches) 0 0

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excludes Recruits

Average Percent Survival 0% 0%

Average Density (woody stem/acre) 0 0

Average Height (inches) 0 0

Calculations (Average Per Planting Area) **Excludes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Note - Mature (not planted) canopy cover of Acer negundo and Salix spp. not
Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)

P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species

Wetland Enhancement Area 5 (E5)

Spring Survey Plot #9

Spring Survey Plot #10

Species % Aerial Height % Aerial Height
#Live | # Dead | Coverage (in.) Health | # Live | # Dead Coverage (in.) Health

Fraxinus pennsylvanica 1 20 420 10 18.5 149 F
Fraxinus pennsylvanica 12 18.5 396 G
Fraxinus pennsylvanica (Seedlings) 14 1 20 G
Amorpha fruticosa 2 5 114 G
Betula nigra 5 38 600 E
Betula nigra (Seedlings) 1 <1 12 G
Ulmus (Seedlings)
Quercus palustris
Quercus palustris (Seedlings)
Pyrus communis
Total Trees 3 0 42 0
No Shrubs
Total Shrubs 0 0 0 0
Total Woody Stems g 0 42 0
Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC
Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20" Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot
Calculations (Average Per Plot) *Including Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 11% 160%
Average Density (woody stem/acre) 100 1400
Average Height (inches) 216 227
Calculations (Average Per Planting Area) *Including Recuits
Average Percent Survival 103%
Average Density (woody stem/acre) 900
Average Height (inches) ***not averaging in plots with none present 190.43
Calculations (Average Per Plot) *Excluding Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 0% 46%
Average Density (woody stem/acre) 0 400
Average Height (inches) 0 396
Calculations (Average Per Planting Area) **Excluding Recruits
Average Percent Survival 12%
Average Density (woody stem/acre) 108.33
Average Height (inches) ***not averaging in plots with none present 204

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012

Summary of Observed Woody Species

Wetland Enhancement Area 5 (E5)

Fall Survey Plot #47 Fall Survey Plot #48
Species % Aerial Height % Aerial Height
# Live | # Dead Coverage (in.) Health | # Live|# Dead Coverage (in.) Health
Fraxinus pennsylvanica 51 80 300 F
Fraxinus pennsylvanica 1 <1 12 F
Fraxinus pennsylvanica (Seedlings)
Amorpha fruticosa
Betula nigra
Betula nigra (Seedlings) 2 1 36 F
Ulmus (Seedlings) 9 1 12.4 F
Quercus palustris 2 1 33.5 G
Quercus palustris (Seedlings) 1 <1 9 F
Pyrus communis 1 <1 44 F
Total Trees 12 0 51 0
No Shrubs
Total Shrubs 0 0 0 0
Total Woody Stems 12 0 51 0
Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC
Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acr¢
20" Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot
Calculations (Average Per Plot) *Including Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot)| 46% 195%
Average Density (woody stem/acre) 400 1700
Average Height (inches) 16.3 302.4
Calculations (Average Per Planting Area) *Including Recuits
Average Percent Survival
Average Density (woody stem/acre)
Average Height (inches) ***not averaging in plots with none present
Calculations (Average Per Plot) *Excluding Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 4% 0%
Average Density (woody stem/acre) 33.33 0
Average Height (inches) 12 0
Calculations (Average Per Planting Area) **Excluding Recruits
Average Percent Survival
Average Density (woody stem/acre)
Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species

Wetland Enhancement Area 6 (E6)

Spring Survey Plot #11 (No Woody Plants)

Spring Survey Plot #12 (No Woody Plants)

Species % Aerial Height % Aerial Height
# Live | # Dead Coverage (in.) Health |# Live|# Dead Coverage (in.) Health
No Trees
Total Trees 0 0 0 0
No Shrubs
Total Shrubs 0 0 0 0
Total Woody Stems 0 0 0 0
Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC
Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot
Calculations (Average Per Plot)
Average Percent Survival (Total observed stems per plot/Planting density per [ 0.00% 0
Average Density (woody stem/acre) 0 0
Average Height (inches) 0 0
Calculations (Average Per Planting Area)
Average Percent Survival 0.00%
Average Density (woody stem/acre) 0
Average Height (inches) ***not averaging in plots with none present 0

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species

Wetland Enhancement Area 6 (E6)

Fall Survey Plot #51 (No Woody Plants)

Fall Survey Plot #52 (No Woody Plants)

Species % Aerial Height % Aerial Height
# Live | # Dead Coverage (in.) Health [ # Live | # Dead Coverage (in.) Health
No Trees
Total Trees 0 0 0 0
No Shrubs
Total Shrubs 0 0 0 0
Total Woody Stems 0 0 0 0
Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC
Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems
20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot
Calculations (Average Per Plot)
Average Percent Survival (Total observed stems per plot/Planting density per 0 0
Average Density (woody stem/acre) 0 0
Average Height (inches) 0 0

Calculations (Average Per Planting Area)

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012

Summary of Observed Woody Species

Wetland Enhancement Area 7 (E7)

Species

Spring Survey Plot #1 (No Woody Plants)

Spring Survey Plot #2 (No Woody Plants)

% Aerial Height

# Live |# Dead Coverage (in.)

Health

% Aerial Height

# Live | # Dead Coverage (in.)

Health

Quercus bicolor

Dead Stem

Quercus palustris

Platanus occidentalis

Acer rubrum (seedlings)

Nyssa sylvatica

Total Trees 0 0 0 0
Cornus amomum

Total Shrubs 0 0 0 0
Total Woody Stems 0 0 0 0
Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre

20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot) 0% 0%
Average Density (woody stem/acre) 0 0

Average Height (inches) 0 0
Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival 7%

Average Density (woody stem/acre) 62.50

Average Height (inches) **not averaging in plots with none present 21.28

Calculations (Average Per Plot) *Excludes Recruits

Average Percent Survival 0% 0%
Average Density (woody stem/acre) 0 0

Average Height (inches) 0 0
Calculations (Average Per Planting Area) *Excludes Recruits

Average Percent Survival 4%

Average Density (woody stem/acre) 37.50

Average Height (inches) **not averaging in plots with none present 26.1

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012

Summary of Observed Woody Species

Wetland Enhancement Area 7 (E7)

Species

Spring Survey Plot #3 (No Woody Plants)

Spring Survey Plot #4 (No Woody Plants)

% Aerial Height

# Live | # Dead Coverage (in.)

Health

% Aerial Height

# Live [ # Dead Coverage (in.)

Health

Quercus bicolor

Dead Stem

Quercus palustris

Platanus occidentalis

Acer rubrum (seedlings)

Nyssa sylvatica

Total Trees

Cornus amomum

Total Shrubs

Total Woody Stems

Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre

20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

0%

0%

Average Density (woody stem/acre)

Average Height (inches)

Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excludes Recruits

Average Percent Survival

0%

0%

Average Density (woody stem/acre)

Average Height (inches)

Calculations (Average Per Planting Area) **Excludes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) **not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012

Summary of Observed Woody Species

Wetland Enhancement Area 7 (E7)

Species

Fall Survey Plot #1 (No Woody Plants)

Fall Survey Plot #2 (No Woody Plants)

% Aerial Height

# Live | # Dead Coverage (in.)

Health

% Aerial Height

# Live | # Dead Coverage (in.)

Health

Quercus bicolor

Dead Stem

Quercus palustris

Platanus occidentalis

Acer rubrum (seedlings)

Nyssa sylvatica

Total Trees

Cornus amomum

Total Shrubs

Total Woody Stems

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

0%

0%

Average Density (woody stem/acre)

Average Height (inches)

Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excludes Recruits

Average Percent Survival

0%

0%

Average Density (woody stem/acre)

Average Height (inches)

Calculations (Average Per Planting Area) **Excludes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) **not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012

Summary of Observed Woody Species

Wetland Enhancement Area 7 (E7)

Species

Fall Survey Plot #3

Fall Survey Plot # 39

# Live

# Dead

% Aerial

Coverage

Height

(in.)

Health

# Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

Quercus bicolor

1

2

G

Dead Stem

<1

48

D

Quercus palustris

32.3

Platanus occidentalis

65

Acer rubrum (seedlings)

-

12.8

Nyssa sylvatica

=

@|o[T|®

Total Trees

Cornus amomum

<1

27

<1

18

o

Total Shrubs

Total Woody Stems

N[ |=]-

N
W= R[N w

=

Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre

20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

8%

50%

Average Density (woody stem/acre)

66.67

433.3

Average Height (inches)

18.5

24.05

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excludes Recruits

Average Percent Survival

8%

27%

Average Density (woody stem/acre)

66.67

233.3

Average Height (inches)

18.5

33.7

Calculations (Average Per Planting Area) **Excludes Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P=Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Enhancement Area 8 (E8)

Spring Survey Plot #5 (No Woody Plants)

Spring Survey Plot #6

Species % Aerial | Height % Aerial Height
#Live |#Dead | Coverage (in.) Health # Live |# Dead Coverage (in.) Health
Acer rubrum 5 <1 12.6
Salix sp. 8 50 300
Salix sp.
Acer negundo
Total Woody Stems 0 0 13 0
Planting Zone Density
Original Planting Density F2 4840 shrubs/acre
Original Planting Density K 1210 shrubs/acre
20' Radius Circular Plots (K)=0.03 acres = 36.3 shrubs/plot
10' Radius Circular Plots (F2)= 0.007 acres = 33.9 shrubs/plot
20' Radius Circular Plots (F2)= 0.03 acres = 145.2 shrubs/plot
Calculations (Average Per Plot) *Including Recruits K K
Average Percent Survival (Total observed stems per plot/Planting density per plot 0% 36%
Average Density (woody stem/acre) 0 433.33
Average Height (inches) 0 189.4
Calculations (Average Per Planting Area) **Including Recruits F2 K Total E8
Average Percent Survival 81% 14% 31%
Average Density (woody stem/acre) 3928.60| 166.67 1107.1
Average Height (inches) ***not averaging in plots with none present 40.83| 122.80 90.01
Calculations (Average Per Plot) *Excluding Recruits K K
Average Percent Survival (Total observed stems per plot/Planting density per plot 0% 0%
Average Density (woody stem/acre) 0 0
Average Height (inches) 0 0
Calculations (Average Per Planting Area) *Excluding Recruits F2 K Total E8
Average Percent Survival 75% 4% 22%
Average Density (woody stem/acre) 3642.9 44.4 944.0
Average Height (inches) ***not averaging in plots with none present 43.0( 1719 85.97

Bold indicates Recruited or mature (non-planted) species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species

Wetland Enhancement Area 8 (E8)

Species

Spring Survey Plot #7

Spring Survey Plot #8

% Aerial
# Live | # Dead Coverage

Height
(@in.)

Health

#Live

# Dead

% Aerial
Coverage

Height

(in.)

Health

Acer rubrum

1

<1

15

<

Salix sp.

4

20

68.5

Salix sp.

21

77

38

G

Acer negundo

Total Woody Stems

22

Planting Zone Density

Original Planting Density F2 4840 shrubs/acre

Original Planting Density K 1210 shrubs/acre

20' Radius Circular Plots (K)= 0.03 acres = 36.3 shrubs/plot
10' Radius Circular Plots (F2)= 0.007 acres = 33.9 shrubs/plot
20' Radius Circular Plots (F2)= 0.03 acres = 145.2 shrubs/plot

Calculations (Average Per Plot) *Including Recruits

F2

Average Percent Survival (Total observed stems per plot/Planting density per plot]

11%

65%

Average Density (woody stem/acre)

133.3

3142.9

Average Height (inches)

68.5

36.95

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) **not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

F2

Average Percent Survival (Total observed stems per plot/Planting density per plot]

0%

62%

Average Density (woody stem/acre)

3000.0

Average Height (inches)

38

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) **not averaging in plots with none present

Bold indicates Recruited or mature (non-planted) species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Enhancement Area 8 (E8)

Species

Fall Survey Plot #35 (No Woody Plants)

Fall Survey Plot #36 (No Woody Plants)

% Aerial Height
# Live | # Dead Coverage (in.) Health

# Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

Acer rubrum

Salix sp.

Salix sp.

Acer negundo

Total Woody Stems

Planting Zone Density

Original Planting Density F2 4840 shrubs/acre

Original Planting Density K 1210 shrubs/acre

20' Radius Circular Plots (K)=0.03 acres = 36.3 shrubs/plot

10' Radius Circular Plots (F2)= 0.007 acres = 33.9 shrubs/plot
20' Radius Circular Plots (F2)= 0.03 acres = 145.2 shrubs/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot 0%

0%

Average Density (woody stem/acre)

Average Height (inches)

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) **not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot 0%

0%

Average Density (woody stem/acre)

Average Height (inches)

Calculations (Average Per Planting Area) *Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) **not averaging in plots with none present

Bold indicates Recruited or mature (non-planted) species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)
F= Fair (Plant is moverately healthy and may have some mod
P= Poor (Plant is dying and/or has heavy herbovory)

erate herbivory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species

Wetland Enhancement Area 8 (E8)

Species

Fall Survey Plot #37

Fall Surve

Plot #38

# Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

# Live

# Dead

% Aerial
Coverage

Height

(in.)

Health

Acer rubrum

<1

12.4

[=

3

<1

12

G

Salix sp.

Salix sp.

50

195.4

G

30

18

18

G

Acer negundo

<l

[=

Total Woody Stems

33

Planting Zone Density

Original Planting Density F2 4840 shrubs/acre

Original Planting Density K 1210 shrubs/acre

20' Radius Circular Plots (K)=0.03 acres = 36.3 shrubs/plot
10' Radius Circular Plots (F2)= 0.007 acres = 33.9 shrubs/plot
20' Radius Circular Plots (F2)= 0.03 acres = 145.2 shrubs/plot

Calculations (Average Per Plot) *Including Recruits

F2

Average Percent Survival (Total observed stems per plot/Planting density per plot

36%

97%

Average Density (woody stem/acre)

433.3

4714.3

Average Height (inches)

1105

44.7

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) **not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

F2

Average Percent Survival (Total observed stems per plot/Planting density per plot

22%

89%

Average Density (woody stem/acre)

266.7

4286

Average Height (inches)

171.9

48

Calculations (Average Per Planting Area) *Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) **not averaging in plots with none present

Bold indicates Recruited or mature (non-planted) species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012

Summary of Observed Woody Species

Wetland Enhancement Area 9 (E9)

Spring Survey Plot #42

Spring Survey Plot #43

Species % Aerial Height % Aerial Height
#Live |# Dead Coverage (in.) Health | # Live | # Dead Coverage (in.) Health
Acer rubrum (seedling)
Ulmus (seedlings)
Betula nigra
Salix spp. 2 0 47 13 0 10 42
Rosa multiflora
Acer negundo
Total Woody Stems 2 0 13 0
Planting Zone Density
F1 live stakes 2784 shrubs/acre
10' Radius Circular Plots = 0.007 acres = 19.5 shrubs/plot
Calculations (Average Per Plot) *Including Recruits
Average Percent Survival 10% 67%
Average Density (woody stem/acre) 285.7 1857
Average Height (inches) 47 42
Calculations (Average Per Planting Area) *Including Recruits
Average Percent Survival 24%
Average Density (woody stem/acre) 666.7
Average Height (inches) ***not averaging in plots with none present 44.9
Calculations (Average Per Plot) *Excluding Recruits
Average Percent Survival 10% 67%
Average Density (woody stem/acre) 285.7 1857
Average Height (inches) 47 42
Calculations (Average Per Planting Area) **Excluding Recruits
Average Percent Survival 21%
Average Density (woody stem/acre) 571.4
Average Height (inches) ***not averaging in plots with none present 48.7

Bold indicates Recruited species
E= Excellent (Plant is thriving and has little to no signs of herbivory)
G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)

P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species

Wetland Enhancement Area 9 (E9)

Spring Survey Plot #44 Spring Survey Plot #45
Species % Aerial Height % Aerial Height

# Live | # Dead Coverage (in.) Health |# Live |# Dead Coverage (in.) Health

Acer rubrum (seedling) 1 0 <1 12 F

Ulmus (seedlings)

Betula nigra 1 0 <1 21 P

Salix spp. 8 0 25 70 F 2 0 41

Rosa multiflora

Acer negundo

Total Woody Stems 10 0 2 0

Planting Zone Density

F1 live stakes 2784 shrubs/acre

10' Radius Circular Plots = 0.007 acres = 19.5 shrubs/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival 51% 10%

Average Density (woody stem/acre) 1429 285.7

Average Height (inches) 59.3 41

Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

Average Percent Survival 41% 10%

Average Density (woody stem/acre) 1143 285.7

Average Height (inches) 70 41

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species
E= Excellent (Plant is thriving and has little to no signs of herbivory)
G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)

P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species

Wetland Enhancement Area 9 (E9)

Spring Survey Plot #46 Spring Survey Plot #47
Species % Aerial Height % Aerial Height

# Live | # Dead Coverage (in.) Health # Live | # Dead Coverage (in.) Health

Acer rubrum (seedling)

Ulmus (seedlings)

Betula nigra

Salix spp. 7 0 15 52 1 0 1% 48

Rosa multiflora

Acer negundo

Total Woody Stems 7 0 1 0

Planting Zone Density

F1 live stakes 2784 shrubs/acre

10' Radius Circular Plots = 0.007 acres = 19.5 shrubs/plot

Calculations (Average Per Plot) **Including Recruits

Average Percent Survival 36% 5%

Average Density (woody stem/acre) 1000 142.9

Average Height (inches) 52 48

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

Average Percent Survival 36% 5%

Average Density (woody stem/acre) 1000 142.9

Average Height (inches) 52 48

Calculations (Average Per Planting Area) *Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species
E= Excellent (Plant is thriving and has little to no signs of herbivory)
G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)

P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species

Wetland Enhancement Area 9 (E9)

Fall Survey Plot #28 Fall Survey Plot #29
Species % Aerial Height % Aerial Height

# Live | # Dead Coverage (in.) Health # Live |# Dead Coverage (in.) Health

Acer rubrum (seedling) 1 <1 12

Ulmus (seedlings) 2 <1 26.5

Betula nigra

Salix spp. 2 10% 46.5 4 15% 44

Rosa multiflora

Acer negundo

Total Woody Stems 2 0 7 0

Planting Zone Density

F1 live stakes 2784 shrubs/acre

10' Radius Circular Plots = 0.007 acres = 19.5 shrubs/plot

Calculations (Average Per Plot) **Including Recruits

Average Percent Survival 10% 36%

Average Density (woody stem/acre) 285.7 1000

Average Height (inches) 46.5 34.43

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

Average Percent Survival 10% 21%

Average Density (woody stem/acre) 285.7 571.4

Average Height (inches) 46.5 44

Calculations (Average Per Planting Area) *Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species
E= Excellent (Plant is thriving and has little to no signs of herbivory)
G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)

P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012

Summary of Observed Woody Species

Wetland Enhancement Area 9 (E9)

Fall Survey Plot #30 Fall Survey Plot #31
Species % Aerial Height % Aerial Height

# Live | # Dead Coverage (in.) Health | # Live | # Dead Coverage (in.) Health

Acer rubrum (seedling)

Ulmus (seedlings)

Betula nigra

Salix spp. 3 7% 47 1 <1 41

Rosa multiflora 1 2% 38

Acer negundo

Total Woody Stems 3 0 2 0

Planting Zone Density

F1 live stakes 2784 shrubs/acre

10' Radius Circular Plots = 0.007 acres = 19.5 shrubs/plot

Calculations (Average Per Plot) **Including Recruits

Average Percent Survival 15% 10%

Average Density (woody stem/acre) 428.6 285.7

Average Height (inches) 47 39.5

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

Average Percent Survival 15% 5%

Average Density (woody stem/acre) 428.6 142.9

Average Height (inches) 47 41

Calculations (Average Per Planting Area) *Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species
E= Excellent (Plant is thriving and has little to no signs of herbivory)
G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)

P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species

Wetland Enhancement Area 9 (E9)

Fall Survey Plot #32 Fall Survey Plot #33
Species % Aerial Height % Aerial Height

# Live | # Dead Coverage (in.) Health | #Live | # Dead Coverage (in.) Health

Acer rubrum (seedling)

Ulmus (seedlings)

Betula nigra

Salix spp. 4 10% 55.8 1 10% 50

Rosa multiflora

Acer negundo 1 <1l 18 1 <1 18

Total Woody Stems 5) 0 2 0

Planting Zone Density

F1 live stakes 2784 shrubs/acre

10' Radius Circular Plots = 0.007 acres = 19.5 shrubs/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival 26% 10%

Average Density (woody stem/acre) 714.3 285.7

Average Height (inches) 48.24 34

Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

Average Percent Survival 21% 5%

Average Density (woody stem/acre) 571.4 142.9

Average Height (inches) 55.8 50

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species
E= Excellent (Plant is thriving and has little to no signs of herbivory)
G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)

P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Creation Area 1 (C1)

Spring Survey Plot #26

Spring Survey Plot #27

Species % Aerial Height % Aerial Height
# Live | # Dead Coverage (in.) Health |# Live|# Dead Coverage (in.) Health
Acer rubrum
Betula nigra
Fraxinus pennsylvanica
Plantanus occidentalis
Quercus bicolor 2 0 <1 42 G/IP 1 0 <1 96
Quercus palustris 3 11 1 37 G 1 0 <1 66
Dead Stem
Total Trees 5 11 2 0
Amorpha fruticosa
Clethra alnifolia
Cornus amomum 1 0 <1 60 G 1 0 <1 42
Rosa multiflora
Vaccinium coryumbosum
Viburnum dentatum
Total Shrubs 1 0 1 0
Total Woody Stems 6 11 3 0
Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC
Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot
Calculations (Average Per Plot) **Including Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 23% 11%
Average Density (woody stem/acre) 200 100
Average Height (inches) 42.5 68
Calculations (Average Per Planting Area) *Including Recruits
Average Percent Survival 35%
Average Density (woody stem/acre) 305.6
Average Height (inches) ***not averaging in plots with none present 58.4
Calculations (Average Per Plot) **Excluding Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 23% 11%
Average Density (woody stem/acre) 200 100
Average Height (inches) 42.5 68
Calculations (Average Per Planting Area) **Excluding Recruits
Average Percent Survival 28%
Average Density (woody stem/acre) 241.7
Average Height (inches) ***not averaging in plots with none present 61.0

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Creation Area 1 (C1)

Species

Spring Survey Plot #28

Spring Survey Plot #29

% Aerial

# Live | # Dead Coverage

Height

(in.)

Health

% Aerial

# Live | # Dead Coverage

Height
(in)

Health

Acer rubrum

1 0

<1

6

[9)

Betula nigra

1 0

<1

36

G

Fraxinus pennsylvanica

A

36

Plantanus occidentalis

42

Quercus bicolor

84

=

94

Quercus palustris

(WA
[=l[=]li=]li=]

NERRE

99

QOO

N

103.5

Dead Stem

Total Trees

17

o

Amorpha fruticosa

<1

78

[0)

Clethra alnifolia

Cornus amomum

<1

24

Rosa multiflora

Vaccinium coryumbosum

<1

16

Viburnum dentatum

Total Shrubs

ol
o

Total Woody Stems

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

84%

31%

Average Density (woody stem/acre)

733.3

266.7

Average Height (inches)

63.82

91.5

Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

76%

31%

Average Density (woody stem/acre)

666.7

266.7

Average Height (inches)

61.8

91.5

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Creation Area 1 (C1)

Species

Spring Survey Plot #30

Spring Survey Plot #31

% Aerial

# Live | # Dead Coverage

Height

(in.)

Health

% Aerial

# Live | # Dead Coverage

Height

(in.)

Health

Acer rubrum

2 0

<1

10

[9)

Betula nigra

Fraxinus pennsylvanica

<1

36

<1

48

Plantanus occidentalis

<1

12

Quercus bicolor

109

[
o

60

Quercus palustris

INEEE
ol|o|o|o

108

QOO

94

Dead Stem

Total Trees

15

o

Amorpha fruticosa

<1

78

Clethra alnifolia

<1

22

<1

24

Cornus amomum

<1

30

Rosa multiflora

<1

12

Vaccinium coryumbosum

RN W
olo|ofo

<1

24

[2][2][2][a]

<1

48

Viburnum dentatum

<1

Total Shrubs

Total Woody Stems

b A TN
o

1

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

84%

53%

Average Density (woody stem/acre)

733.3

466.7

Average Height (inches)

64.8

73.14

Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

72%

50%

Average Density (woody stem/acre)

633.3

433.3

Average Height (inches)

73.3

72.8

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Creation Area 1 (C1)

Species

Fall Survey Plot #7

Fall Survey Plot #8

# Live | # Dead

% Aerial
Coverage

Height
(in)

Health

# Live

# Dead

% Aerial
Coverage

Height
(in)

Health

Acer rubrum

Betula nigra

Fraxinus pennsylvanica

44.5

<1

32

Plantanus occidentalis

Quercus bicolor

N

=

51.5

53

Quercus palustris

W

60.3

N

413

Dead Stem

Total Trees

Amorpha fruticosa

Clethra alnifolia

Cornus amomum

Rosa multiflora

Vaccinium coryumbosum

Viburnum dentatum

Total Shrubs

o
o

Total Woody Stems

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

31%

23%

Average Density (woody stem/acre)

266.7

200

Average Height (inches)

54.2

40.2

Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

15%

11%

Average Density (woody stem/acre)

133.3

100

Average Height (inches)

48

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species

Wetland Creation Area 1 (C1)

Species

Fall Survey Plot #9

Fall Survey Plot #10 (No Woody Plants)

# Live | # Dead

% Aerial
Coverage

Height

(in.)

Health

# % Aerial Height

# Live | Dead Coverage (in.)

Health

Acer rubrum

Betula nigra

Fraxinus pennsylvanica

<1

51

Plantanus occidentalis

Quercus bicolor

N

65.5

Quercus palustris

(2]

49.2

Dead Stem

Total Trees

Amorpha fruticosa

Clethra alnifolia

Cornus amomum

<1

37

Rosa multiflora

Vaccinium coryumbosum

Viburnum dentatum

Total Shrubs

o
o

Total Woody Stems

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) **Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

34.3%

0%

Average Density (woody stem/acre)

300

Average Height (inches)

51.7

Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

15.3%

0%

Average Density (woody stem/acre)

133.3

Average Height (inches)

54.75

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Creation Area 1 (C1)

Species

Fall Survey Plot #11

Fall Survey Plot #12

# Live

# Dead

% Aerial
Coverage

Height

(in.)

Health

# Live

# Dead

% Aerial
Coverage

Height

(in.)

Health

Acer rubrum

Betula nigra

Fraxinus pennsylvanica

<1

<1

69

Plantanus occidentalis

<1

Quercus bicolor

Quercus palustris

WIN[F-N

m|T| T[T

<1

40.5

Dead Stem

<1

Total Trees

Amorpha fruticosa

Clethra alnifolia

<1

27

Cornus amomum

Rosa multiflora

Vaccinium coryumbosum

Viburnum dentatum

Total Shrubs

=

o

Total Woody Stems

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

34%

11%

Average Density (woody stem/acre)

300

100

Average Height (inches)

42.66

50

Calculations (Average Per Planting Area) *Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

23%

4%

Average Density (woody stem/acre)

200

33.33

Average Height (inches)

50.83

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species

Wetland Creation Area 2 (C2)

Spring Survey Plot #20 Spring Survey Plot #21
Species % Aerial Height % Aerial Height
# Live |# Dead Coverage (in.) Health # Live |# Dead Coverage (in.) Health
Acer rubrum (seedling)
Fraxinus pennsylvanica 1 0 <1 48
Fraxinus pennsylvanica (seedlings)
Nyssa sylvatica 1 0 <1 36
Quercus bicolor 1 120
Quercus palustris 5 0 2 45.6 1 1 156
Platanus occidentalis
Ulmus sp. (seedlings)
Betula nigra
Total Trees 7 0 2 1
Amorpha fruticosa
Clethra alnifolia
Cornus amomum
Vaccinum corymbosum
Total Shrubs 0 0 0 0
Total Woody Stems 7 0 2 1
Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC
Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot
Calculations (Average Per Plot) **Including Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 27% 8%
Average Density (woody stem/acre) 233.3 66.7
Average Height (inches) 44.6 138.0
Calculations (Average Per Planting Area) *Including Recruits
Average Percent Survival 26%
Average Density (woody stem/acre) 227.8
Average Height (inches) ***not averaging in plots with none present 75.5
Calculations (Average Per Plot) *Excluding Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 27% 8%
Average Density (woody stem/acre) 233.3 66.7
Average Height (inches) 44.6 138.0
Calculations (Average Per Planting Area) **Excluding Recruits
Average Percent Survival 23%
Average Density (woody stem/acre) 202.8
Average Height (inches) ***not averaging in plots with none present 79.1

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P=Poor (Plant is dying and/or has heavy herbovory)

42




Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Creation Area 2 (C2)

Spring Survey Plot #22 Spring Survey Plot #23
Species % Aerial Height % Aerial Height
# Live | # Dead Coverage (in.) Health | # Live | # Dead Coverage (in.) Health

Acer rubrum (seedling)

Fraxinus pennsylvanica 2 0 1 96 F 2 1 1 48

Fraxinus pennsylvanica (seedlings)

Nyssa sylvatica

Quercus bicolor 4 1 1 72 G

Quercus palustris 2 0 1 144 G 4 0 2 70.5

Platanus occidentalis

Ulmus sp. (seedlings)

Betula nigra

Total Trees 8 1 6 1

Amorpha fruticosa

Clethra alnifolia

Cornus amomum 1 0 <1 48 G

Vaccinum corymbosum 1 0 <1 42

Total Shrubs 1 0

=
o

Total Woody Stems 9 1 7 1

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) **Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot) 34% 27%

Average Density (woody stem/acre) 300.0 233.3

Average Height (inches) 90.7 60.0

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot) 34% 27%

Average Density (woody stem/acre) 300.0 233.3

Average Height (inches) 90.7 60.0

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Creation Area 2 (C2)

Species

Spring Survey Plot #24

Spring Survey Plot #25

#Live

# Dead

% Aerial
Coverage

Height

(in.)

Health

# Live

# Dead

% Aerial
Coverage

Height

(in.)

Health

Acer rubrum (seedling)

1

0

<1l

12

n

Fraxinus pennsylvanica

1

0

<1

60

Fraxinus pennsylvanica (seedlings)

Nyssa sylvatica

Quercus bicolor

<1l

96

Quercus palustris

<1

60

100

Platanus occidentalis

Ulmus sp. (seedlings)

Betula nigra

Total Trees

Amorpha fruticosa

<1l

72

Clethra alnifolia

<1

Cornus amomum

Vaccinum corymbosum

Total Shrubs

o

Total Woody Stems

Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre

20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) **Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

0%

27%

Average Density (woody stem/acre)

233.3

Average Height (inches)

0.0

63.9

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

19%

Average Density (woody stem/acre)

166.7

Average Height (inches)

72.6

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Creation Area 2 (C2)

Fall Survey Plot #13 (No Woody Plants)

Fall Survey Plot #14

Species

#Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

% Aerial

# Live | # Dead Coverage

Height
(in.)

Health

Acer rubrum (seedling)

Fraxinus pennsylvanica

<1

58

Fraxinus pennsylvanica (seedlings)

Nyssa sylvatica

Quercus bicolor

76

n

Quercus palustris

10

128.8

Platanus occidentalis

Ulmus sp. (seedlings)

Betula nigra

Total Trees

14 0

Amorpha fruticosa

<l

12

Clethra alnifolia

Cornus amomum

Vaccinum corymbosum

Total Shrubs

Total Woody Stems

15 0

Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre

20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) **Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

0%

57%

Average Density (woody stem/acre)

500.0

Average Height (inches)

0.0

101.0

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

57%

Average Density (woody stem/acre)

500.0

Average Height (inches)

101.0

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012

Summary of Observed Woody Species

Wetland Creation Area 2 (C2)

Species

Fall Survey Plot #15

Fall Survey Plot #16

# Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

# Live

# Dead

% Aerial
Coverage

Height

(in.)

Health

Acer rubrum (seedling)

Fraxinus pennsylvanica

Fraxinus pennsylvanica (seedlings)

Nyssa sylvatica

Quercus bicolor

78.5

n

52

Quercus palustris

14

55

Platanus occidentalis

Ulmus sp. (seedlings)

<1

18

n

Betula nigra

144

Total Trees

10

Amorpha fruticosa

Clethra alnifolia

Cornus amomum

Vaccinum corymbosum

Total Shrubs

o

o

Total Woody Stems

10

Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre

20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) **Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

27%

38%

Average Density (woody stem/acre)

233.3

333.3

Average Height (inches)

70.0

53.5

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

19%

38%

Average Density (woody stem/acre)

166.7

333.3

Average Height (inches)

65.6

53.5

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Creation Area 2 (C2)

Species

Fall Survey Plot #17

Fall Survey Plot #34

#Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

# Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

Acer rubrum (seedling)

1

<1l

22

Fraxinus pennsylvanica

1

<1

56

-

Fraxinus pennsylvanica (seedlings)

2

<1l

24.5

o

Nyssa sylvatica

Quercus bicolor

i

57.5

108

Quercus palustris

66

132

Platanus occidentalis

a1l o1 W

168

Ulmus sp. (seedlings)

NN

<1

24

o|moO(®

Betula nigra

Total Trees

11

Amorpha fruticosa

58.7

Clethra alnifolia

Cornus amomum

Vaccinum corymbosum

Total Shrubs

o

Total Woody Stems

14

Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre

20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) **Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

15%

53%

Average Density (woody stem/acre)

133.3

466.7

Average Height (inches)

61.8

71.4

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) **Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

15%

34%

Average Density (woody stem/acre)

133.3

300.0

Average Height (inches)

61.8

103.1

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Wetland Creation Area 3 (C3)

Spring Survey Plot #17 Spring Survey Plot #18
Species % Aerial % Aerial
# Live # Dead Coverage Height (in.)| Health # Live # Dead Coverage |Height (in.)[ Health

Betula nigra
Betula nigra (seedlings)
Ulmus sp. (seedlings) 8 0 2 8.5 G
Acer negundo 1 0 <1 12
Fraxinus pennsylvanica 1 0 <1 8 3 0 1 25 P
Fraxinus pennsylvanica
Platanas occidentalis 1 0 <1 84 1 0 <1 96 F
Quercus bicolor
Quercus phellos
Quercus palustris 6 0 2 70 7 1 2 69 G
Salix sp. 3 0 1 28 G
Salix sp.
Total Trees 9 0 22 1
Clethra alnifolia 1 0 <1 24
Amorpha fruticosa
Total Shrubs 1 0 0 0
Total Woody Stems 10 0 22 1
Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC
Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot
Calculations (Average Per Plot) *Including Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 38% 84%
Average Density (woody stem/acre) 333.33 733.33
Average Height (inches) 54.8 36.6
Calculations (Average Per Planting Area) **Including Recruits
Average Percent Survival 355%
Average Density (woody stem/acre) 3105.56
Average Height (inches) ***not averaging in plots with none present 30.34
Calculations (Average Per Plot) *Excluding Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 31% 42%
Average Density (woody stem/acre) 266.7 366.7
Average Height (inches) 66 60.3
Calculations (Average Per Planting Area) **Excluding Recruits
Average Percent Survival 38%
Average Density (woody stem/acre) 333.36
Average Height (inches) ***not averaging in plots with none present 51.97

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012

Summary of Observed Woody Species

Wetland Creation Area 3 (C3)

Species

Spring Survey Plot #19

Fall Survey Plot #4

#Live # Dead

% Aerial
Coverage

Height
(in.)

Health

#Live

# Dead

% Aerial
Coverage

Height
(in.)

Health

Betula nigra

1 0

<1

36

Betula nigra (seedlings)

18

Ulmus sp. (seedlings)

1 0

<1

12

200

10

Acer negundo

Fraxinus pennsylvanica

Fraxinus pennsylvanica

<1

32

40

Platanas occidentalis

Quercus bicolor

Quercus phellos

Quercus palustris

52

71.2

Salix sp.

Salix sp.

Total Trees

210

Clethra alnifolia

Amorpha fruticosa

<1

72

Total Shrubs

o

Total Woody Stems

210

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

34%

801%

Average Density (woody stem/acre)

Average Height (inches)

41.2

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

31%

38%

Average Density (woody stem/acre)

266.7

333.33

Average Height (inches)

45

62.3

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012

Summary of Observed Woody Species

Wetland Creation Area 3 (C3)

Species

Fall Survey Plot #5

Fall Surve:

Plot #6

% Aerial

# Live # Dead Coverage

Height
(in.)

Health

#Live

# Dead

% Aerial
Coverage

Height

(in.)

Health

Betula nigra

Betula nigra (seedlings)

60 36

13

Ulmus sp. (seedlings)

200

10

15

12

Acer negundo

Fraxinus pennsylvanica

Fraxinus pennsylvanica

@

18.8

Platanas occidentalis

51

Mo

Quercus bicolor

48

Quercus phellos

[

43

Quercus palustris

443

48

ullal

Salix sp.

Salix sp.

10 8

96.6

Total Trees

275 0

Clethra alnifolia

22

Amorpha fruticosa

Total Shrubs

o

Total Woody Stems

275 0

Planting Zone Density

Trees 8 feet OC

Shrubs 15 feet OC

Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres

Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot

Calculations (Average Per Plot) *Including Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

1049%

126%

Average Density (woody stem/acre)

9166.67

1100

Average Height (inches)

145

23.1

Calculations (Average Per Planting Area) **Including Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Calculations (Average Per Plot) *Excluding Recruits

Average Percent Survival (Total observed stems per plot/Planting density per plot)

19%

69%

Average Density (woody stem/acre)

166.7

600

Average Height (inches)

45.8

32.4

Calculations (Average Per Planting Area) **Excluding Recruits

Average Percent Survival

Average Density (woody stem/acre)

Average Height (inches) ***not averaging in plots with none present

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species
Riparian Area 5 (A5)

Spring Survey Plot #48 Fall Survey Plot #46
Species % Aerial Height % Aerial Height
# Live |# Dead Coverage (in.) Health # Live # Dead Coverage (in) Health

Acer negundo 4 1 18|F 1 <1 18 P
Acer saccharinum 1 3 600 G
Amelanchier canadensis 1 <1 18 P
Betula nigra 8 1 21 F
Fraxinus pennsylvanica 5 2 28 F
Gleditsia triacanthos 2 <1 11 F
Platanus occidentalis 1 4 600(F
Pyrus communis (seedlings) 8 4 35|P 19 2 22.9 F
Quercus palustris (seedlings) 3 <1 10.3 P
Ulmus sp. (seedlings) 3 1 23 F
Total Trees 28 0 28 0
Rosa multiflora 2 0 2 26 F 2 2 40 P
Total Shrubs 2 0 2 0
Total Woody Stems 30 0 30 0
Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC
Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20" Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot
Calculations (Average Per Plot) **Including Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 114.4% 114.4%
Average Density (woody stem/acre) 1000.0 1000.0
Average Height (inches) 64.3 21.8
Calculations (Average Per Planting Area) *Including Recruits
Average Percent Survival 114.42%
Average Density (woody stem/acre) 1000.0
Average Height (inches) ***not averaging in plots with none present 43.1
Calculations (Average Per Plot) **Excluding Recruits
Average Percent Survival (Total observed stems per plot/Planting density per plot) 34% 0%
Average Density (woody stem/acre) 300 0
Average Height (inches) 20.7 0
Calculations (Average Per Planting Area) **Excluding Recruits
Average Percent Survival 17%
Average Density (woody stem/acre) 150.00
Average Height (inches) ***not averaging in plots with none present 10.35

Note - Mature (not planted) canopy cover of Acer saccharinum, and Platanus occidentalis included in calculations for recruited species because trunks were within plot 48. Mature canopy of Acer
saccharium, Quercus palustris, Acer rubrum, and Quercus rubra not included in calculation for recruited species because trunchs were not within plot 49.

Bold indicates Recruited species

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P=Poor (Plant is dying and/or has heavy herbovory)
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Finderne Farm Vegetation Monitoring - 2012
Summary of Observed Woody Species

Riparian Area 1 (Al)

Spring Survey Plot #49 Fall Survey Plot #45
Species % Aerial Height % Aerial Height
#Live |# Dead Coverage (in.) Health [ #Live |# Dead Coverage (in.) Health
Acer saccharinum 1 3 120 E
Quercus palustris 1 <1l 38
Dead stump 1 <1 26
Total Trees 1 1 1 0
Amelanchier canadensis 1 2 74 G
Sambucus canadensis 1 1 78
Total Shrubs 1 0 1 0
Total Woody Stems 2 1 2 0
Planting Zone Density
Trees 8 feet OC
Shrubs 15 feet OC
Original Planting Density 680 trees/acre + 194 shrubs/acre = 874 woody stems/acre
20' Radius Circular Plots = 0.03 acres
Density Per Plot = 20.4 trees/plot + 5.82 shrubs/plot = 26.22 woody stems/plot
Calculations (Average Per Plot)
Average Percent Survival (Total observed stems per plot/Planting density per plot) 7.60% 7.60%
Average Density (woody stem/acre) 66.67 66.67
Average Height (inches) 97.00 58
Calculations (Average Per Planting Area)
Average Percent Survival 7.60%
Average Density (woody stem/acre) 66.67
Average Height (inches) ***not averaging in plots with none present 77.5

E= Excellent (Plant is thriving and has little to no signs of herbivory)

G= Good (Plant is healthy and may have some herbovory)

F= Fair (Plant is moverately healthy and may have some moderate herbivory)
P= Poor (Plant is dying and/or has heavy herbovory)
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Spring 2012 Survey Data Sheets



(faongiay Anesy sey Jojpue Bulkp si jueld) Jood = d

(Kioniqiay ejesapow eney Aew pue Ayjjeay Ajsjesspow si jue|d) Jed = 4

. (fuongiay swos aney Aew pue Ayyesy si Jueld) pooD = 9
{(fionquay 40 subis ou o) s} sey pue Buiauy s Jue|d) Jus|leoxd = 3 «

“Stie)S APOOM [B30L

SOJON

_,
S0P ViAW)

40®w3 \,r.wh...nluvﬂw P\ §

I x| F

( 2m3s5daro> “1)
NG|, 3y3 202 UOW WD

S S0P Ao

iy

o)

\WﬁwLm
L

ds e Udeh |\ oC

Js P OSM A0S

qoy ,_AMTMQ U

\‘\4300‘\”“\7

it

o< I SCowy, OS2UTCTl
SUOI}eAIaSqQ |eldUdD) (Ajuo (Ajuo obeiono) | (Ajuo swials | (Ajuo swiols (Ajuo Swals awepN saloads
swols Swals |ealy % Apoopn) Apoopn) (ITE Apoop 10
Apoopy) | Apoopmn) sjue|d sjueld Apoopp) | snoadeqaaH
«UJIesH WBioH peag "oN 9AIT "ON épajueld
jueld abeiany = _
Sdow, /] WG 0a AYEAAE 0l (auo
:adA| Jano? jueujwoq p ~ :aleg|  9paD) 101d ﬂmuvmso 8@
S = (579TP >70am) 340d S9 N0\ \ & -t 2 SA [ SW
:abelanoq |ealy Jusdied WEINET VY -Jaquinp jo1d s|dwes ‘lea) peig
ays uogeByp w.ie- sLispuld-assauIbul Jo sdiog Awly SN

Buyoyuol uoneebap z10g Bunds



(Aioniquay Aaesy sey Jojpue Bulkp sijueld) 100d = d

(Kionquay sjeiepow aaey Aew pue Aujeay Ajejesapow si ed) ed =4
(Aioniquay swos aney Aew pue Ayjeay st jue|d) poos) = 5

(Kionigsay jo subis ou o} apy sey pue BulAuy) s!Jue|d) Juei|edx3 = 3 «
SAION
]

e

| q 535 A0S P23
(524 AN 0D 1))
& q DU PVS)2  A2559|
IN .,\“ U/\/\/.U.{_ .Mpr\ﬂ,.r.u/.»/.j.,m
\ > i SeTRnd FEEY
Sk H SoF AT O 906
@T 1“ Sa O\ wmn.r_.ﬁﬁ_,,cﬂ
SUOIJeAIdSqQ [BJaudD) (Ajuo (Ajuo abeiano) | (Ajuo swials | (Ajuo swals (Ajuo PTE TS aweN sal2ads
TS Swals |ealy % Apoopn) Apoopn) Swals Apoopp 10
Kpoopn) | Apoomn) sjue|d sjueld Apoopn) | snoaoeqlaH
yeaH | bieH peag "ON 9AIT "ON épajueld
jueld abeiaay _ )
SOVP A2y AV PN | SEO s >FVe nw.a_.__, &d Qﬂﬂkw / lox# 8uo
o :adA ) Jano) weuiwoq :31eq 8[0J1D) 10id 1eipenp J d Jejnai
7 Z = PUTeU o9 [ 5 59 pnoD ZJd - £3 SAlSW
:abelano) [ealy Juddiad WETHCETTY :Jaquinn 10id ajdiues ‘wea] pleld

Buuoyuow uogeiaBep z|oz Bunds o)S UoReBRIA LB elwepu|4-iseuibu3 jo sdiod AWy 'S N



(Aionauay Anesy sey Jopue Buiip sijueld) Jood = d
(f1oniquay sjeispow aaey Aew pue Aujeay Ajsjeispou S| ue|d) s1ed = 4
(Atoniguay swos aney Aew pue Ayjeay sijue|d) pooo = 9
(Kaomauay jo subis ou o} ) ey pue BulAuy) ! jue|d) Jusjiedx3 = 3 «

SOION
__ﬁu.. A - [ W S R
— R
S 7 TP NPT
S TVERIVERIA “A 21
\ J | S ~
il = !
COUDTOW) | poocty © OA
, 1 \ )
1> f P Ao
o
\ > H JJOAJ%.,Q_ P uy.dcw
U.UO;Q ) 0\4;03 Lﬂt.nf.;xu
7 H 7
V_ I‘ S Waw v ADD Pl
= 1 SAO A SS7A0C 0
5 Y S PRSI
s I U\uCr__ﬂ.m 2500) V.._m pjm__
— = S PR e A2539)
- 1 pesvTT5evet
ﬂ.: dS SN {APWMS
SUOIJBAISSUO [BJauds) (Ajuo (Ajuo abeiano) | (Ajuo sways | (Ajuo swa)s (Ajuo PRI QWEN S3aloads
swals Swv)s Jealy 9%, Apoopn) Apoopn) sSwa)s Apoopp Jo
Apoopn) | Apoopn) sjueid sjue|d Apoopn) | snoadeqlaH
JunesH | blaH peaq ‘oN 9AIT 'ON spajueld
eld obeloay
: TAOWMS <\ [22]S oz (auo
:adA] JanoD jueuiwoq \ \ Tereq ajo10) 101d 1¥ipend Jo(jold Jejnil
_ _ O 0C 1NDUD
Sz - S1JA7P AN >Q9) pnapd o o SHATSW
:abeiano |ealy Jusdsed : :J3Y)eap :Jaquinp 10|d s|dwes ‘wea] plald

BuuoyuoW LoRRIABIA 2102 Bunds

eys uoquliany UL OLOPUT-Siaeslug jo sdioD Ay 'S'n



(Kiomauey Aneay sey Jojpue Buikp sijueld) Jood = d
(Kioniguey sjeispouw aaey Aew pue Auljeay Ajejesapow st ue|d) Jied = 4
(fuonguiay swos aney Aew pue Ayjeay si jueld) pooD = 9

(AuoAiquay Jo subis ou 0} 9| Sey pue BulAuy} S1jue|d) Jusjieox3 = 3 «

"SSI0N

/ A/.._ Losy o Q_
/V | _".o,w (M /U.nj.u ._(.
. " -\r.
\ . vl /rfrr..,..c.tc,;w JO\U > e A
Wnwy g5 | 0TS \ g PAOISN M A WMVie
) [
\7 3 /0T OV
ﬁ).
S RATPIGA wie
.
m DUY AN ~TANO
_ > 0¥ ﬂ/.,_J‘_L.
\ 7 e o \ )
\> | o pwa ¢V
9 >Uhe U\ ) A PSS\
/J 7 w? T AT wnS
SGOW 252 VA néﬂ
<, \
1
e SRR
Fu */ Q2 AR ASYIAY
OT i VN D W O Do FA
SUOIJBAISS(Q |BJoUdD) (Ajuo (Ajuo abesano) | (Ajuo swials | (Ajuo swajs (Ajuo Jwals awiepN saloads
swals sw_ajs |ealy <% Apoopn) Apoopn) swajs Apoopp 10
Apoopp) | Apoomn) sjue|d sjue|d Apoopp) | shoddequsH
~ujesH | BIeH pesq "oN 8AIT7 'ON Jpajueld
ued abetany
S5WAY 00 VI AN A4 O (suo
:adA| Jeneg JueuiwoQ Lrice ‘ m”mumn_ a[a19) 101d ﬂﬂum‘:OMﬁl_n_ hm_zo_w 15
7\ = 409 S09) 1 PnoJD Hho— E3 STAISW
:afeiano?) |ealy JUsdIad WETET Y Jaquinp 1oid a|duies ‘wea) pieid
Buucyuoy uopaieBeA Z|0z Buuds

eys uoneBpi ULEJ SUIBPUl-fisswIBUT jo sdiop Auuy 'S N



PR =

(Kioniquay Aaeay sey Jojpue Bulhp si jueld) 100d = d

(fiomaqisy sjesapow aney Aew pue Ajjeay Ajajesapo s| jueld) ieq = 4
(Aiongquay alos aaey Aew pue Aujjeay st Jueld) pooD =9

(faoniguay jo subis ou o} 8| sey pue Buiuy st weid) ugEx3=3.

SOION

ON. 1 A0 >S5S 2 LA ,On.l..é/,
Q@ ) i 0 AoEV RS
SUOIJBAJaSqQ [elaudD) (Ajuo (Ajuo abesano) | (Ajuo swals | (Ajuo swajys (Ajuo Suds alWeN sa1oads
swiajs swals |ealy 9%, Apoopp) Apoopn) sSwals Apoopp 10
Apoopn) | Apoomn) sjue|d sjue|d Apoopn) | snosoeqiaH
«UjeaH | wbeH peag "ON AAIT "ON Lpajueld
ueld abelany ~
0 L0 PN ~C2)\o 2\ \zZ) O (auo
:adA] Jan0D JueulwoQ \ f _ ﬂumumn_ ajpanD) 101d uml_uwso Bﬁo\_mg_a
ool S0 © PNG)o Sa -6 SA S
:abeJon0) [Baly JUdIad MEIEETY JJaquuiny joid 9|dwes ‘wea] pald

Buuajuop UopeIeBaA Z10Z Bunds

ays uopEBHI LB 8uepU(-tieeuiBuz jo sdiod AUy SN



(faonigiey Aneay sey Jospue BulAp st jueld) Jood = d

(fioniquay ajelepow aaey Aew pue Ayyesy Alsieiopoul st Jueld) Jied = 4
(fuoaigay awos aney Aew pue Aujeay si jue|d) poos = O

(faoniqiey o subis ou o} apyy sey pue BuiAuy) s1jue|d) Juaj@oX3 = 3

‘S3JON
:swials ApoOM [e10L
\ > l D/a/u ,_ﬂd@r_‘f/%_%
(posy o9y | > ] VSoPUONY  SUINY
, ST
Vi
ooy mmow) = ) VIO U900 S 0P,
3 peafEOGd ~
1 = SSWAD 7 9V
\ .. 5
— ANV oy
C V]
! |
7 H D3100-5 2500 >YaANg
/ = TS PATOASM U
03 A0 U0 W
/w ﬂ Sy yb.ov_.,l M R NS AAC
\ ] S S A
B £ -
(3SP 55 ) > =) =T 20Pas
/V i A A0 ONO_ANO
] , LIS L0 UAS
S L | cunuobhigd)
— - T T
0<% JNC DY OO\ ) = -7 S PR, dd> MO\ 1M
- : x ERTL — . = /hf_or\.c_ ZF)
. = 2\« o22_)
. 7 3 o { L X
YDAV ot Ea 1 e A T_ \ 7 S _/ A
SUONBAIaSqQ |eJauan) (Ajuo (Ajuo abelono) | (Ajuo swajs | (Ajuo swals (Ajuo SWals swepN saloads
Swa)s swoals |ealy % Apoopn) Apoopn) Swols ApPOOM\ JO
Apoopp) | Apoopn) sjue|d sjue|d Apoopap) | shoadeqiay
«UiesH | ubieH peag 'ON 9AIT "ON épajueld
jue|d abesany
AN L OC ET)
:adA] 18n0D jueuiWOg :81eq 9|211D) 10|d 1BJpEND 10 16]d Jejnaiid
ohe = OSRETY 20 WA S0 w “m O ,U DA -2 >\ = W
A :abeiano? |ealy JUsdI8d Joyleapn :Jagwinp 10|d s|dwes :wea| pjal4

Buionuo uogeabap 1oz Buudg

sUS uogebyy Wwie sulapuld-ssaubu3l Jo sdiod Awry s N



(fuonigsey Aneay sey Jojpue Bulp si jueld) J00d = d
(faonquay sjeiepow aaey Aew pue Auyesy Alsiesepou si jueld) Jied = 4
(fuoniqroy awos aney Kew pue Ayjeay s jue|d) poos = 9

(fuonquay o subis ou 0) S| Sey pue Buiauu) sIjueld) Juslsox3 =3,
SSION
:suwie}s ApPOOM [B30L
ToYot
[=—1=] = ooV ¥
_ H FEEA .
S | X SO AT
1}
0] i R
= q SS%Te 1) o)
1 bt
0| | S35 2500y F|@AVT
. = IS N
N 23| oy 07 Y N SM ¢d= Mo\ N
SIS s s ™0 OWS .ﬁ|w .:Q.O\‘~N—
SUOIJeAIasSqQ [elduds) (Ajuo {Ajuo abe1anon | (Ajuo sways | (Ajuo sways {Ajuo PATIES T awen saloadsg
sSwa)s Swo)s lealy % Apoopn) Apoopp) swals Apoopp 1o
_ Apoopp) | Apoopn) sjue|d sjue|d Apoopy) | snoaoequaH
JUHesH | IybioH peaqg "ON SAIT "ON épajueld
jue|d abeloay
S ANRAAT OZ____(auo
m :adA] JanoD Jueujwo(q :aledg a1o11D) 10|d 1eipend d
o PO 5ma 7 0% = AT POPWOd [ (09) Wpvio [ £d-3F SALSW
:abelano) [ealy Juadled . JayieapA Jaquinp jold a|dwes ‘wea) paid
Buyoyuoy uoherabap z1og Buudg

ayg uopebay Lue sulapl|4-siaauibu3 J0 910D Auly S



(Kiomglay Aneay sey Jospue Buikp sijue|d) J0od = d
(faoniquay ejeiepow aAey Aew pue Auyjesy A|oiesspow si jueld) Jleq = 4
(Aiomaiay swos aney Aew pue Auyyeay si Jueld) poos = ©

(Kioniquay yo subis ou o) s sey pue BuiauL} s jueld) Jus||@ox3 = 3 .

SOION
iSWejs ApoOM [Bj0L

\ {

2 i \vd,/,\/vqwum 0o\ L/ﬂk__,_)h_..

\ i JP0Y~ MAND

7 R ASN A CT,LOO

ya I

# i SSWPA Sf)\/»of\s/\f

s Uy ﬁoQbmw 4 9\ \ 7 \ 1 m77 ‘2N 0W (owp

\ H VPIYAN ~LON0D

|

S ! aCS =03 0.

% ik r
g DI OGSO\

\N % r24Y el

@ i NS oy 4505

) | .8 LL \Z A S ™ d0S PO\ M
sSueneAlasqQ |e4auss) (Ajuo (Kluo | ebetonos | (Kjuo sways | (Ajuo swals (Ajuo SWdlg aweN saldads

swals swajs |ealy 9% Apoopn) Apoopn) Swajs Apoopp 10
Apoopap) | Apoopn) sjueld sjue|d Apoopn) | snoadequaH
«UiesH | ybroH peaq "ON SAIT "ON spajueld
jueld abeloay
Q)
4 :adA| JanoQ jueuiwoqd ) ‘ 7 _ Gu.ﬁmo a[0a1D) 10id E_humso 1
7/ QO\ S09 MNpPpNnoD @w \.nwm mv:w<<
:abelano?) [ealy Juadiad :Jayleapn -Jaqunp joid s|dwes ‘wea) pleid

Buyopuo uoneleBaA Z10Z Buudg a)s uoReBHIY WiB 4 suapUlZ-sIsaLIBUI 40 SAI0D AWl 'S N



(fuonigiay Aneay sey Jo/pue BulAp sijue|d) 100d = d
(faonqiay sjesspow aaey Kew pue Ayyeay Ajsjeiapow st jue|d) Jed = 4

(fioniqiay swos aney Aew pue Ayjesy s! jue|d) poos) = 9

(Kioniquay Jo subis ou 0} s Sey pue Bulaly) s ueld) Jus|eox3 = 3,

SOION
SWe)S APOOM [EI0L
\ P233IM LA O0WS
z Tk wnoobrod) -
\ > \oY o™ o\
- i
- ; - 8 OO WO
bdouwod se-at /4 VI3 L 0| — % ™ SM “wsN9 N g
hdoueo 24y /OT 3 as — l N ST qSO o0
I
@ S H >3 WA \.-.\,JOCUG.U Y23
SUONeAIasSqQ [elduds) (Ajuo (Ajuo abe1ono) | (Ajuo swals | (Aluo swals (Ajuo Suwdlg aweN saloadsg
swo)s swals |ealy %, Apoopn) Apoopmn) CIHEN S Apoopp Jo
Apoopn) | Apoopn) sjue|d sjuejd Apoopp) | snoasequsH
U3lesH Jubray peag "ON 9AIT "ON épajueld
jue|d abesoray-~| ]
LSS Z ARV SIIVY () mbm\, HAEAE O (aug
:adA| Janed JueulwWoOQg :aled 319110) 10d 1eJpend Jodord TE)
7001 S0%) W PWO bd -3 SATSW
:abelano) |ealy Jusdlad :Joyieapp :Jaquinp jo|d a|dwes ‘weaj plaid

Buuoyuoy uogeaBap ZL0Z Bunds

ayg uopeBbyA wied susapul-sieaulbu3 jo sdioD Awly ‘SN

=



51 2 pe A 2 w5
2 2 sy aaTe o sio -~
3 e 3 _ 3 ) e
512 s W g4, 9N 8 9 V-4
e R R T T B A
eprond 160 3 v S . o i ot X (fuoniquey Aneay sey Jojpue BulAp st jue|d) 100d = d
v ,ﬂ _ _ e M .u,n . "o TR | (fioniquay ajeiopow aney Aew pue Ayyesy Ajs1esspow si jue|d) Jied = 4
e N . o2 3 e F ' y (Aioniquay swos aney Aew pue Aujesy si juejd) pooD = 9
__; ‘ T C I - 21 4 1 T (Asonigray Jo subis ou 03 sjy| sey pue Buiauy st jueld) Juajieox3 = 3 &
i Q%.ﬁ.& ' (b 338 "SSION
:Swals ApOOM [BjoL
C-
Ty WeoU0dy T/ gl
: O
Mej=sa 29° \ . N Sy Ponwoos S0 oo 0
-~ P _ _
S 7| > | N SN T P29° VoAlq AoNA
\ > I 0 wv M A0S
el ]
i N_ 7 =1 -Jw—n.l\valG_ /\_U w.&G
hdows For0 For- 3791 \Oeq 225 . - o 50
J fN 7r9l9 - 5'%l B o) % gerid-cl i, (, ~
_ - — = SUO0ON
/. \i 1 ) w0 U
Ao woo . ) 0 PINN]
A 00D 7 BT A ,09 - q N S M U \:Qp AIN
Z ! 2 A0TT 1 S UOWN
LY 14
\ H ke < O3 NG
@ A EXVER SRV = >0wmw,
IN Qv A\m KEe .M\ M\.» oo ) ,?VUML,
SUOIJBAIISQ |BI2UDD) (Ajuo (Ajuo abe1ono) | (Aluo swa)s | (Ajuo sways (Ajuo Swals aweN saldads
SWwals Swals lealy % Apoopn) Apoopn) swls Apoopp 10
Apoopp) | Apoopn) sjue|d sjue|d ApoOOAp) | snoadeqlaH
«YieaH Wby pesq 'oN OAIT "'ON épajueld
jueld abesany
<\ »\NN = (suo
B adA 12p00 JueuiLIog : m«mn_ 8[0J1D) 10Id ﬁﬁm:d%
7.CT = PWNERAs 3aed O N eviond) Q\d —S= S lsw
:abeIon0Y) |BalY JUBIIAd WETNETY :Jaquinp 10|d aidwes ed| pial4
Bunoyuopy uogeleBap z10z Buudg

a)g uonebyiy wied awepuld-sisauibuy jo sdiod Ay S N



(Jionqay Aneay sey Jojpue Buidp si Jue|d) Jood = d
(fuonigiay sjelapow aney Aew pue Ayjesy Ajojesapow sijueld) Jied = 4
(f1on1qiay awos aney Aew pue Ay)eay sl jue|d) poos = 9

(fsoniquay Jo subis ou o} apy| sey pue Buiauy) si jueld) udjIsoxa = 3 ,

SOI0N

:SW3)S APOOM [B30.L

: \> N oy SR A
< I AV 912007 UOUAMO)
Oz % Sdoy >Souedwt
[a
A A0 Vo A\
\wj H 00 AHW Y92 M0
SUOIJBAIaSq() |[BIAUID) (Ajuo (Ajuo obelano] | (Ajuo swals | (Ajuo swals (Ajuo FXTTETS aweN saldads
swajs sSwajs |ealy % Apoopn) Apoopn) swajs Apoopp Jo
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | shodaequaH
«uNeeH | ubieH peaqg ‘ON 8AIT7 'ON épajueld
ue|d abeloay ~
SOCP  ARONY 300 ANRZAE _ 5
N :adA] Jono9 jueuiwogd :91eq ajoa1D) 101d jeIpEND JO Y0id Jeinoily
/o0 = YUMol 34%0 [ 509) W0 \\d— =3 SA|SW
:abelanoy jealy Juaolad :Joyleapn JJaquinn jold 9|dwes wea] plald

GSuuoyuoly uonelsbaA z10g Bundg

a)g uoneby wre auapul4-aisauibul jo sdio) Auly § N




(Aionquay Aneay sey Jojpue Buldp si jueld) Jood = d
(Aloaiqiay ejesapow oAy Aew pue Aujesy Ajslesspouw sijueld) Jied = 4
(Kioniqiay awos aney Aew pue Ayleay si jue|d) pooo) = 9
(A1oniqlay Jo subis ou 0} a3y sey pue Buiauy) si jued) wa||@ox3 = 3 .

SOION

1SS APOOM [BJOL

\7 I PAOLSTWWT PV

\ > q CIETC A =P SV IVES

m. i \330,0/& 200 WMOUWANMAGQ D

N /)_ J\UO% \\wiaﬁ,

Z H o0 wWioU|,  JoST00

Q\ 1l SUTpU1P7  ADS5D)
1

0%

S0\ SSTuvadol

.ﬁ A wJ)WJ)\TTJO%dCJQO
oV 3 ATV AT O
SUOJBAISSqQ |BISUID) (Ajuo (Ajuo abelonon | (Ajuo swiays | (AJuo swajs (Ajuo PATTES TS awep saldads
swia)s Swo)s |ealy % Apoopn) Apoopn) sSwals Apoopp J0
Apoopn) | Apoopn) sjueld sjueld Apoopp) | shoaoequaH
«unesy | bieH peaqg ‘'oN SAIT "ON épajue|d
jueld abesany !
SIO0P  Aapent 3V N0 <l [zC1Z /0C
= ) :adA] 19A0Q Jueujwo( :a)eq 8J241) 10|d JeIpEND JO0Id JBINOLD
/% = pPUnore X0y 509 Wer DT Zld- 95 SAISW
:abe1ano) jealy Juaniad Jayleapn :Jaquinp 10|d a|dwes ‘wes| pIg

Buuoyuoly uonegabap z)oz Buuds

a)g uonebuy wied awapuid-sisauibug jo sdio) Awly SN



(fuoniqsay Aaeay sey Jospue BulAp s jue|d) Jood = d
(fuoniquay ajelapow aaey Aew pue Ayjeay Ajsjelapow st Jueld) Jied = 4
(foniquay swos aney Aew pue Aujeay si Jueld) poos) =
(fuoniquay Jo subis ou o} apy| sey pue BulALy) S jue|d) JuS||9oX3 = T ,

SSI0N
1Swajs APOOM |E301
i [
/V ;l CSLY InyiN
= H RSO N
< ,_ 44 SuiNC LA\ 2D AT
7 = > 1P 15) L ey
7 +\ JAOO‘QO &@.Iy Gﬂ
\ +{ A2 200D VOWwWWIG)
z FU | JP0P sere 1eol
ST H SACY, 9550040 |
SUOIJBAIASQQ [eJduds) (Ajuo (Ajuo abelanos | (Aluo swajs | (AJuo swa)s (Ajuo XS T aweN saloads
Swols swals |ealy % Apoopn) Apoopn) studls Apoopp 10
Apoopan) | Apoopn) sjue|d sjue|d Apoopn) | snoadeqlaH
UlesH b1sH pesag 'oON Al 'ON épajueld
jueld obelany ) —~
SO0 272U G0\ “Zi\{zZS oL auo)
:adA} Janog ueuiwoq { “aleq 3[2.19) 10|d 1BipENY 14 10|d Jejnal
. = _ 2 , N2JID)
T - 07 [500) uPnop| Sid = n3 SAISW
:abelano?) |ealy WadIad JJBUIBSAA Jlaquinn 10|d 9dweg es] pai4
Bunonuoy uoneysbaa ZLoz Buudg

a)IS UOREBAIN Wie BUISPUI-&I9aUIBUT 10 810D AWy St



(A1onigiay Aaeay sey Jojpue BulAp s| jue|d) 100d = d
(Aioniqay oresapows aney Aew pue Ayjeay Aj@)esspoul s| Jue|d) Jied = 4
(Aioaigiay awos aAeY Aew pue Ayjeay sl Jue|d) pooo) = 9
(Kuoaiqay Jo subis ou 0} 8|yl sey pue Buiauy) sijueld) Jusjeox3 = 3,

'SSION
1SWa)S APOOM [EIOL
/972 = vlouny yeoy
{ o
B > VL,,()\,//O W \/\Mﬁ,&j .Hv :JIT _ + QQ\ Z NVB S _,:wam V.,Qdfﬁ \/%ﬂdb V/CQ/
\
/ \; TwUZCnO/yM w..umc,ccéﬂ.
FITJT IS e 33urac | — [ — — | — — ~ () @pomié /epld ALY
ImDV = U0
-7 i PIstm A0I\J
7 (SN fr%zft‘.d._;,ﬂd/
. , H S0P 302 ,ooo;)
{ ! Tl
{c a0 oS —o — L - proSCL; 770.,/,7)
s sl u‘ ( { J U N — \/ .
.\G)TQO/_dui\( N A ] s
o\ i Poom paOWS
) ‘
, = EEINEREAN
e T iy
B M i 3700 \6.«024, Fuaro
= 4 TSUIS oo ey
S (5 :
/ .~ 2P0 AT
NG 3 U / 3 - QVTWUITI T A355 )
@ \, fﬁ.o() wwa:\,,cuaﬂf
suoneAlasqQ [eJduds) (Ayuo (Ajuo abeJano) | (A|uo swals | (AJuo sways (Ajuo PXTTES T aweN saloads
swols Swio)s |ealy % Apoopp) Apoopn) swa)s Apoopp 10
Apoopn) | Apoopn) sjue|d sjue|d Apoopn) | snodoseqisH
pesH | ybleH peaqQ ‘ON SAIT "ON ‘pajued
e|d obesoay
FMPURF D AI95T ] AL A Noxd (euo
= /ﬁ :2dA| 18n0) Em:_Eon_ o < / mwmn_ 3[241D) 10|d 1eipend _QAQHN_:@U
7€ = puneie PO [ S5 hovols|  ld— na SA LW
:abelanog |ealy usdIad :Jayjeapn JJaquinp 10|d s|dwes ‘wea] pelg

Buuoyuopy uonersbaa z|0z Buudg

a)lg uonebniy wie4 swapuld-siesulbug jo sdioD Awly S



(Ronqusy Aneay sey Jojpue Buldp sijue|d) Jood = 4
(Aioniqiay sjelspow aaey Aew pue Ayjesay AjSjeiapows si Jueld) Jeq = 4
(Kionigqiay awos aaey Aew pue Ayjeay si Jue|d) poos) = ©)
(fionigiay 4o subis ou 0} apy| sey pue Bulalyl s jueld) Jud|@ox3 = 3,

'SSION

:swajs ApOOM (€301
> MOV Aog
AN FPOD o, W

0|
@P SSYV Ao 1IN0 WOD YO22 )
SUONeAIasqQ [eldudn (Ajuo (Ajuo abeiano | (AJuo sw)s | (AJuo sways (Ajuo JWaIs aweN sa199dg
Swals swajs |easy % Apoopn) Apoopn) swid)s Apoopp Jo
Apoopp) | Apoopn) sjue|d sjueld Apoopn) | snoasequaH
«UleaH WBioH peaqg ‘'oN 9AIT "ON épajueld
jueld abesany |~
A - | i 4 ;uf_ |_ \N/v N\N\ v m.. ,
:adA] Janon ueuiwoQ :aleq 31241)) 10]d Jelpenpd 1a3o|d Jejnoiid)
Z < puvely vy 507 VIVATT S~y 3 SATSW
_ :abel1anoy) |ealy Jusolad Jayieapp JJaquinp jold a|dwes .wea] pjoi4
apS uogebnp wied sulspul{-saulbul jo sdiod Awly SN

Buuoyuoly uoneiabap z1L0z Buuds



(Kioaiglay Aneay sey Jojpue BulAp s Jueld) Jood = d

(fuonigJsy ejesapow aney Aew pue Auyeay Ajsjelspouw s jueld) Jied = 4
(AionIgIay awos aAey Aew pue Ayyeay s! Jue|d) pooo) = o)

(f1on1048Y J0 subis ou 0} )1y sey pue Buialy) S| jueld) Jus|edx] = 3 .

S3ION

:Swe)s APOOM |erol

A0 o S0P\ O

[

r
aT S50 NV

“»QIQQ rw.\/\\n%q VO

SR ICA LT, T
| ERUR o \ @)Qﬁ
R ATEAY

SN O oo = AT

A"
UGS gV

r
> T N

o0 Y T

N

A0 LGV

A

e

Nu@. o

i 2 > WASAY )
- - wJ

wm R A VAT (‘_,/_OU

Q) MSNA 9 S
) : SSORG CATUR D (00
SUOIJBAJISQQ |BJOUID) (Ajuo (Ajuo abeianos | (AJuo swa)s | (AJuo swa)s (Ajuo XIS T aweN saloads
Swajls swa)s Jealy % Apoopp) Apoopn) Sways Apoopp 10
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | snoasequaH
«UHesH | 1ybieH peaqg 'ON 9AI7 'ON épajueld
jueld abetony |
ST Rl w)r\._/mv 0D O 2 2\ | i N D ON AOCO
" :adA] 19n00 JEBUIWIOQ ! | K4 ‘ :a1ed 9)241D) 10|d «&umzo Jo gord Teinond
(AN Cho oa | ald— )2 SALSW
:abelsano)) |ealy Juadlad WETII:ET VY :Jaquinp 10|d a|dweg ‘weaj pai4

Buuojuoly uoneyabap z10z Buuds

3)s uonebuy wied awapuid-s1eauibul jo sdio) Auny § N



(KionigJsy Aneay sey Jojpue Bulkp si jue|d) Jood = d
(fuoniquay sjesspow aaey Aew pue Aujeay A|sjesapow S| Jueld) Jied = 4
(Auoaiquay awos aney Aew pue Auyyeay s Jue|d) poos = 9

(Asoniquay jo subis ou o} apy| sey pue Buiauy) siueld) uejeox3 = 3 .

"S3I0N
1Sweys APOOM |ejoL
— Lt — \
m ,LA i s O VIR E R 1o
+ \ H PRI ANESIVICAV NV C PR ) ¢
| w2 | \Z / N SN . = SEEhe
o 3 ,“.\uci,c_uciu O\
e kS ! ) ~
0 H 0T VT
) \
~ _I_ = R0
O N “UsSnA Y05
-
O,., 1] VYRR VAW c;jtgoo_
ST = T 52 1p0 |
1 ., @- O
2 | > \ ™ S “cadd v,f o,
- _ { Ay SN, AN2dd > C
= 1< V> _ N Lol - RS
9 £ 17 , L st > ITINS
o |7 7 ) L s™ S
§ T2 \lﬁ .. 0..\1 M
SUO1JBAIaSqQ |BISUID (Ajuo (Ajuo abesano) | (A|uo swals | (AJuo swajs (Ajuo SWwidls swep sajdads
CUTE T Sways |ealsy ¢, Apoopn) Apoopp) Swajs Apoopp 10
Apoopy) | Apoopn) sjueld sjueld Apoopn) | snodsequaH
LueaH | yblay peaqg ‘oN 9AIT 'ON épajueld
jueld abeiany
CINET S \ (auo
N :adA] 19A09) JUBUIWIOQ] | :aledg 9[o11D) 101d jeIpEND _%
,\. /\ = .< EATYU AW @%@9 S0, LoD NG NS ~< 7D N N VA _ WO
:abelono9 ealy Juadlad RETHEET VY :Jagwinp 10|d a|dwes ‘wea] paI4

Bunoyuow uonezabap z10z Buuds 3)s uonebyy wied awspui4-siaauiBul jo sdiog Awly 'S0



(Ksoniquay Aaesy sey Jojpue BuiAp si jue|d) 100d = d
(fuoniguay ejesapows aAey Aew pue Ayyeay Ajsjelspou si jueld) Jied = 4
(fioniquay awos aney Aew pue Aujeay si Jueld) pooD = 5
(fonigiay Jo subis ou 0} 9| sey pue Buiauyj S jue|d) uL||9ox3 = 3 .

SOJON
:SW81S APOOA) [EIOL
ATy 7 < {
— T%Q\Q_ .,wO)_a;
.N || w,Q O oN /N/zrz < E,AOQ/M
0o
AT = 2S5 SV
LA LAl VL) VDA .;_\,,.w/ 8 —&u
7 T S dopIS
A,W o N SNA ] wow

AWy 92 1P|

> W 22dd>d Ao 0™
_ (3o ) depha mw -
)\BE NS AL M IS
)*‘I 3 3 \ > / \/ E -
% - .,; wl -
R | < N | oo use I
< oty 21T
= MO VD
FeD| 6T / E \/ S M i
A% % LT 7 = Q A CAV CAWN )¢
Ao ._“__:sf ’ <& z w? . _
% 5 \ﬂ( »_b -7 0O vuig
sfi e T ot [ AT m ’
{ ) / 1
270\ S52UMO0 “2oomb
0l i |
SUONBAIISQ |BI2UdD) (Ajuo (Auo abeJano) | (AJuo swals | (Ajuo swajs (Ajuo FATTETS awepN saldads
swoajls swa)s |ealy % Apoopn) Apoopp) SwIo)s Apoopp Jo
Apoopn) | Apoopn) sjue|d sjueld Apoopp) | snoaosequeH
sUleaH wBay peag "oN 9AIT 'ON épajueld
jue|d obeloay
B N i TG Waye (ouo
:adA] Jen0) ueuiWOQd \ ‘ = —:9leq 8J0.1D) 10|d Jeipeny Joold 1e|no.3]|
ﬂ ,ﬂ/\.m}\,,d.\w, PSS S oL CRVIVESE %A Al VIO \ WAV T

:obeion0)) |ealy JUADI3d

WENI-CTYY

Jaquinp 1ol|d aidwes

‘wea| p[ald

Buuoyuop uogelebaa zL0z Buuds

By uonebyw wied suapuid-siasuibus jo sdioD Auly SN



(fioniguey Aneay sey Jospue Bulp sijueld) J10od = d
(fiongiay sjesepow aaey Aew pue Auyesy Ajsjeiapow si jueld) Jied = J

(Aioniqiay awos aney Aew pue Ayjeay s! jue|d) poos = 9

(fuoAiquay o subis ou 0} 8| Sey pue Buialiy) s1jueld) Jualieoxy = 3,

‘SSJON
1Swa)s APOOM |ejoL
[ r
z H 0% 9Pp35
07 - (M%2|]ou P U2
- Pob S \ ~
m L. EEIE ﬂ:j‘w,,
Ll Pt L LW a WA VS
c H PR TR
O V T = 30 _ utv_c.h. Vi D VI PEAT w(
g ]
Ve H AT s S 21 P9
Q/ A2dd2d AN qu%
“WIXJ A f ..ﬂ.
c — G J_,.m\_?_ﬂ o0
@) \
7t - VARLEZ O oon ) Wi
- i
<Ny D AN A3 N)
Y < \— / \/ S Y A N A} A
N VSN (€)%, W
o o 7L N[ o il ol
< Yo
) /) \ 7 . Z >M 5 ﬁy\
= <N US© UP3I0
o e 17 ¢ A A ‘ ,
| , 2 N SN = el
S| 7z -
SUOIeAIaSqQ |eldudn) (Ajuo (Ajuo abelano) | (Ajuo sways | (Ajuo swals (Ajuo Jwals alwepN saloadg
SwIo)s Swols jealy % Apoopn) Apoopn) Swoals Apoopp 1o
Apoopp) | Apoopn) sjue|d sjue|d ApOOAA) | shoadeqlaH
*UlesH broH peaqg ‘oN 8AI7 "ON ipajueld
jue|d abetany
ZHETS G T
:adA| Jano) Jueuiwo(q ‘@21 3jo.19) 10| JeJpen 10 jald Jejnoil)
/00| S0L PRRAIN La— ¢ WO 7 [ WA
:abesano) |ealy Juadlad :JayjeapA :Jaquinp 10|d 9|dwes " :weaf pei4

Buuoyuow uaneebop z10z Buldg

sug uogeByI 1ie S sulapuld-s1aauIBul jo sd10) Awly SN



(fuoniquay Aaeay sey Jospue BuiAp sl jue|d) 100d = d
(Aioniquay sjeiepow aaey Aew pue Ayjiesy Ajejesapouw st jue|d) Jed = 4

(faonigJay aLwos aaey Aew pue Ayyesy si Jue|d) poos = 5

{(faoniqiay Jo subis ou 0) apy| sey pue Buiauy) s1jueld) usyeox3 = 3,

S3I0N

:SWwAlg APOOM [B30L

| >

(@S ig) @ Mdd, Qﬁ

e

[SACANE w.w?)ﬂwﬁ
" .

2%

. i
w00 U wuv )1u0d

i

,

A

S M

ral
SO NI

4 W7
ﬂl} .
dls.z2i5| € S | KN >N APV Vid
suoleAlasqQ |eJauan (Ajuo (Ajuo abelano) | (Ajuo swajs | (Ajuo swa)s (Ajuo SWwId)g aweN saivads
Swa)s swajs |ealy % Apoopn) Apoopn) swajs Apoopp Jo
Apoopp) | Apoomn) sjue|d sjue|d Apoopp) | snoesequaH
YledaH by peaqg 'ON 9AIT "ON épajue|d
jueld abeloay {
WAL aJsz] g ,0Z___(ouo
:adA| Jano) jueuiwoq ) dleq 3|21D) 10Id Jelpend X 1
7 O] s.oL v [ OCd -75 R ] M
:abelon0)) [Baly Uadlad : WETHL=EY Y JJaquinn jold e|dwes : ‘weay pleld

Buuojuop uoneabep Z10z Buudsg

L
/

<

[

ayg uoneBqIy wie4 awapuld-sissulbul Jo sdio) Auly 5N




(Kionguay Aaeay sey Jojpue BulAp sijueld) 100d = d

(fuoniguey ajesepow aaey Aeus pue Ayjeay Ajsiesopow si jue(d) Jied = 4
(K1oniquey auios aney Aew pue Ayjesy st Jueld) poos = 9

(faoniquey yo subis ou 0} a1 sey pue Buiauy) s ueld) we|eox3 = 3,

‘SS]ON
1SWwajs APOOM [EJ0L
VAT .r\._...t ﬂ@z«@d/
Ty .Urnl;ﬁlN_ 7 r-._\lmuqlﬁb\r\
50 S oV 0 Vi< MQ

{
<0v\VnAJ /VOQ\WJ/.

pooon AU

|
m 2/ B o/ w\d
6 .W— \/ :
N©OO F IV WS
D) ol \ A SN ~ _
ANH\/Q i (&5.106& A ESQJCUA
SUONBAIaSq(Q) |eldUdS) (Ajuo (Ajuo abesono) | (Ajuo sways | (Ajuo sways (Ajuo PATTESTS awepN saldadsg
swols swo)s |ealy % Apoopn) Apoopn) Suwols Apoopp 10
Apoopp) | Apoopn) sjueld sjueld Apoopn) | snodoequsH
«HHESH by peag ON SAIT 'ON ipajueld
jue|d abeloAy
RAPIRVE=S] Tljet)a (9T
:adA | JanoD jueuiwoq aleq a[241D) 101d JBIPEND 16 10|d JBINoIIY)
"/,0C) SoL Wuvns[ \ZA -7 7] [ W
:abeiano) [ealy Juadlad MEITEETY :Jaquinp j01d4 8|dwes » ‘weaj ploid
Buuoyuow uonerebap Z1L0og Buudg

ays uonebA w.ed sulspuls-sIsauIBuS jo 9d10D Auly S N



(faoniqey Anesy sey Jojpue BuiAp sijueld) Jood = d
(fuoniquay sjesopow aaey Aew pue Ayyeay Ajlejesspoll st jueld) Jied = 4
(fioniquay swos aney Kew pue Ayyeay sl jueld) pooo =9

(faoniquay 4o subis ou o) 3| sey pue BulALy S jue|d) Jus|j@dxd = 3

'SOION
:swa)s ApoopA [BIOL
o {
m ’Q A,A O O3 Ly ) Wad
~ 0
IU\_JS. ol e 7] \\um..m__u(u.w\v-u
\> Xl i
f J.J eo2n | 4™ m./.
LZESEEE N
| 5 T
5 1L 7 d \/ S M . Auﬂ»)&)o NS
. oQMM v O \S
2 »| V= ) A S| P vy s
[S IRV I
_ SN AY I
» ANKA ) N \/ SEie) @
ANDY) 22
) - ! 4 \/ b i |
| _ N0 SV S WONG
N \ c A SMA |
SUOIJBAIdSqQ [elduds) (Ajuo (Ajuo abelano) | (Ajuo swa)s | (Ajuo swials (Ajuo PATTES T awepN saloadg
Swals swajls |ealy % Apoopn) Apoopp) Sways Apoopp 10
Apoopn) | Apoomn) sjue|d sjue|d Apoopp) | snoadequaH
«YJeaH yb1oH peaqg 'ON SAIT 'ON épajueld
ueid obelony %
W ) et \w.\ﬁN\m ,OC ____(8uo
:adA] 1an0) ueuiwod :91eq 3[911D) 10Id JelpenDd o 10id Jejnolidy
Q0 SO0 Luuns <z -T2 ARA | VAT
:abelano?) [ealy Juasiad :Jayleapp :Jaquunn 10|d @idwes ‘wea] pleld

Buuoyuow uorelatan z).0g bunds

YIS uoqEbYIN wied eusapuld-sieauiBul jo sdiod Awly SN




(fsomauay Aneay sey Joypue BulAp sijueld) 100d = d
(fiongqisy sielepow aney Aew pue Ayyesy Ajsjesepou sijueld) Jied = 4

(Kionquay awos aaey Aew pue AY)eay sl Jue|d) poos = 9

(Asoniquay o subls ou 0} sy sey pue Buinuy) st jue|d) JuLjeox3 =3 4

SI0N

iSWa)s APOOM [B3OL

/»»3&@37 W N :ngw

A
i

pom Ve L

: | 0PN E weq e
A 2 N A " '
5 ol 17 , SR IR
X N NoO0 A4
229 r . 55,01 N ‘T ) m; // . 8
s Jo 49U
) < 4 .~ S J — IN r @7\/
SUOIBAJaSqQ |BIBUdD) (Ajuo (Ajuo abesono) | (Aluo sways | (Ajuo swals (Ajuo Jwolg aweN saldads
Swals sSw)s |ealy % Apoopn) Apoopp) swols Apoopp 10
Apoopn) | Apoopn) sjue|d sjue|d Apoopp) | snoaseqla
«YHesH yb1ay peaqg "ON 8AIT7 'ON ¢pajueld
jue|d obelany | _
Y] o N W) T rd
Y ~ -8dA| Jano) jueuiwog K2 \ M\N~ an_ a[oND) go_n. }
Z OCH hovns ™ S Q) < &IA\Q ﬁ‘ao&z\w_ \

:obeJano)) |ealy Wadsad

MELEETY

:JaquInf 10|d odwes

‘wea) plald

Guuoyuoyy uogRlaBaA Z} 0z Bunds

23S UoREBIY wie4 sulepuI4-S1saUIBUS jo sdioD Auy § N



(faomgiay Aneay sey Jojpue BuiAp si jueld) 100d = d
(fonquay sjesopow aaey Aew pue Ayjeay Ajojesapow si jueld) Jed = 4

(Kionigiay swos aney Aew pue Ayyeay si ueld) PooD = 9

(faoniquay jo subis ou 0} @ Sey pue BulALIL) S| Jue|d) JuUS|I8aXT = 3 ,

SOI0N

iSwayg ADOOM [BIOL

A
U 6 WS TR WV ]
- OV ToTp0]
/V P . m...-..r_ .i.__ n@ ) .w.Mu(a._.J .w:\
— (u..lu..:.___.Qhﬁdﬁ.._ k.,u_rl\"\,,.ﬁ.m\_ m\\.
[
~ J.DU ER N 2T\
y . o~ - )

,

A

o

.m ___\U, ,—V \/ ~n \
V1 Yo C TR
N I , R [ S0 e owes
sSuoneAJasqQ [elduds) (Ajuo {(Kluo | obeseno) | (Ajuo sways | (Ajuo swals (Auo SWwdls aweN saloadg
swajs swajs |ealy % Apoopn) Apoopn) swajs Apoopp 10
Apoopp) | Apoopn) sjue|d sjueld Apoopn) | snoaseqlaH
JpesH | ybleH peaqg "oN 8AI7 'ON Zpajueld
eld abelany
vy d O auo
(Sdmm».r Jaa02) ueuiwoqg 4 _ N4 \ nwWﬁn. 9[041D) 10|d JelpenDd) 10.10|d JB|ndii3
FECIeT SOL 2uvmS| h7Z d - 72 VPN Z[ woll
:abeiano) [ealy Juasiad :Iay1eapn .Jaquinp 10|d 9|dwes :wea| ploid

Buuoyuo uoneiabap Z1og Bundg

oug LoReBHIN Wiy awapuid-saauiBus jo sdiog Ay ‘SN



(Kionglay Aneay sey Jojpue Bulkp s! jueld) Jood = d
(faonigay sjeiapous aney Aew pue Ayyesy Ajsjelapow sijued) Jied = 4

(Kionigiay awos aney Aews pue Ayjesy S| Jueld) poos) = 9

(Kioniquay Jo subis ou o} 9| sey pue Buiauy) i jue|d) W|eox3 = 3J .

S3I0N

:swajs ApOoM [E301

.y

C |
W ORAT-N Wi wAg

= o
IV YUnbvuS

=
T
H

) >
~ SO0 AA] T
N I P |2V ﬂ
_ _
4 a7 | | N[ O™ ({Suip2s) Ao e
<wv A24d 4
d = 'z | \/ SN “ Q/.«S..S«U -
S0 w2210
d S 7 / \/ S0 - O '
/A o “l Vo) U\
[¢] M
N O SRR : .
SUOIJBAISSQQ) [BI2UID (Ajuo (Ajuo abeJanos | (Ajuo swals | (Ajuo sways (Auo Swals alIepN saioads
Swiv)s Swo)s |ealy % Apoopn) Apoopn) Swals Apoopp 10
Apoopn) | Apoopn) sjueld sjueld Apoopp) | shoddequaH
YlesH ybioH peaqg "oN A7 'ON ép3jueld
jeld abelony "
W)V UUJ FAVEEAR el 3uo
:adA] Janon JueuiwoQ Bleq 310J1D) J0id Jeipend d Jejnau
7 Q0] 08 “oNna)o SZd-1> O WAV L
:abelano) [ealy uadled JayieapA JJaquunp 10|d ajdweg ' :weaj paid

Suuoyuop uopeiabap z10oz Bundg

8y uonebIp wied eulspuld-sisauibus Jo sdiod Auy SN




(faoniqiay Aaeay sey Jojpue BulAp si jue|d) 100d = d
(Auonigiay ajesspow aARY Aew pue Aujeay Aj@)elspow st Jueld) Jied = 4
(Aoniqiay awos aney Aew pue Aujeay si Jueld) poo9 = 9

(Asoniquay 4o subis ou o} apy| sey pue Buiauyl sIjue|d) Jus|eox] = 3 .

‘SOION
:SWe)S ApOOAMA |B10L

Vo
H SFUL Vo oY pod

ds P oS

PSRN B SIV IV RV =R T

AWAL S oTPO]

r
CDU\WA/«./ ,—LA,)_ nw//

rA%ﬁ,& + qum
|
00 ol GWoOmsS
\
. o 7 \ A SN\ |0 Q000 0P  \NTr) mv
: 5% ! va U
» 9| Sz 5s J _ ' Am % wZ/ A
SUoI}eAIaSqQ |elaudd) (Ajuo (Ajuo abeionos | (Kluo sways | (Ajuo swa)s (Ajuo Swals awepN sa|oadg
swoa)s swols |ealy % Apoopn) Apoopn) Swals Apoopp 10
Apoopan) | Apoopn) sjue|d sjueld Apoopp) | snodsequsH
«UHesH | ybley peaQ ‘'ON 9AIq "ON épajueld
jueld abesany
W) I Luou o0 Yoo oc ___teuo
v :adA] Janoo Jueuiwo(d zl ﬁﬁ\m‘\ » m“wumo 3121419) 101d Eum:dm%
OO0 |

:abelano?) |ealy Jusolad

sox Luuns

ETIL=ET T

T

—=__ |

Joquiny 1o|4 adlies

WA T WL

BuLouoW UCKEIREaA Z10Z Bunds Uw

' :weay pal4

31s uonebniy wied auapuid-si2auibul jo sdio) Auly SN



(Asonigsay Aneay sey Jojpue BulAp sijueld) Jood = d

(faoniquay sjesspow aaey Aew pue Ayyeay Ajsiesspolw si jueld) Jied = 4
(Aioaiqiay awos aney Aew pue Ayjleay si jue|d) pooo = 9

(fioniquay jo subis ou o} ay| sey pue BulAly) s jue|d) Jus|@ox3 = 3 .

SOI0N

iSWS)S APOOM |30

H oo o U0 Yo 22

bLL

SN

POCCAO0P 3 1S

> £
» Sg ! / -
U))o U ng
L ood V7 ) AT SM |
. 5 \ > | 7 SV H©O0 e Fu0S
SUOIJBAISS](Q [BIOUID) (Ajuo (Ajuo abeJanos | (Ajuo swaejs | (Ajuo swajs (Ajuo XTI aweN saloadg
Swajs sSwajls [ealy % Apoopn) Apoopn) Swajs Apoopp 10
Apoopn) | Apoopn) sjueld sjueld ApoopAp) | shoaoequaH
LUHesH | ybBieH peaq "'ON 8AIT "ON épajueld
ueld | obeieAy
I U AD PR ) AR U /O .,m?wlk— _ m \N mM P O h. AQCO
:adA | Janog ueuiwo( T ~ ‘ leal  ejon0) 101d Jeipend Joald Jeinoid)|
00! SQ3 uvuns xzd—V) TUTA WL
:abeIan0)) |ealy JUs21ad Jayjeapn :Jaqlunn jo|d 8|dwes N :wea] pid4

Buyoyuol uopeiebap Z10oz Bunds

BliS Uonebl Wwied swapuid-ssuibul jo sdioD Awly 8N



(¥ w.ms{

2% ] §auV
) > NI
(Moaiqlay Aneay sey Jo/pue BulAp s jueld) 10od = d
\ 7”7 (KioaigJay a)esspolwu aaey Aew pue Aujesy Ajojesspouw si Jueld) Jieq = 4
(faoniquay awos aney Aew pue Ayjeay S| Jue|d) pooo = 5
(K1oa10J8Y 40 subis ou 0} a1} sey pue Buiauy) si Jue|d) Jus(j@ox] = J .
"SSION
:swa)s Apoop [e1oL i - =
, A3ddag ALV
1 Qza,/./r)/a 4&,@6#
" ra)
F 3C\TO TR0y
|N (\,.n.u N \ /\"_. ,4,;60._
_ SPOVPITO, S3X000
i L )
= ds PVPIS
0 ,_ UASILA +3Y5
e, {
\L Win oA TR Wiy THuad
S HIATdd douh Wil
B ) e _ /L ST _ P \
\ 7 * N SW TS S0 TP
2 59 = ¢
130 2N [ LyoINnAMP WY
S Y Y © A >N 220 L 2
Js (
) < \ V J N w Z/ O ; \JA/
\ W\L) D OO ONS
= 2'YBly hisz _ T \F , _ o~
| , S ST TG
- = : S oo & F
A QoM >{ <
D 2z /V / \/ ' Tu = ~M
5157Y) 4 a's '8 W OO ‘
b »'glol 95" 6} & & \/ UZ/
& . FATO & priady Sl O0rS
8 vl €9 | > .\V Z/ _
SUOI}BAIaSqQ [BIdUID) (Ajuo (Ajuo abeioAo] | (Ajuo swa}s | (Ajuo swajs (Aluo FXTTESTS) awepN saloadg
swals Swajs |ealy % Apoopn) Apoopm) swajs Apoopp 1o
Apoopn) | Apoopn) sjueld sjue|d Apoopn) | snoadsequaH
«UHeaH WbBiaH peag 'oON 9AIT "'ON épajueid
jue|d obeloay |
Wy ) i 0 Zijel& , Oz {suo
:adA ] JanpD JueUWIO] { .fmo 8211D) 10]d JeJPEND JO 19tdTeNIIy
7000 S0R UvnS A -1 IY)) 7 [ e
:abeJano) [Baly uadIad HETNETY JJaquinp 1o|d 9dwes B wea] pjoi4

Buuoyuop uoneabsa zLoz Buuds

BUS uoneByN Wie sulspul4-sPauIbug Jo sdieD AUy SN




(Kionigiay Aaeay sey Jojpue Buihp sijue|d) Jood = 4

(Kioniquay ajesspow aney Aew pue Auyeay Ajsjelspouw s jueld) Jied = 4
(Kioniquay awos aaey Aew pue Ayjeay sijueld) pooo = 9

(fsoniquay jo subis ou o} ani| sey pue Buiauy) sijueld) Juapeax3 = 3 ,

SOI0N

:SWa)S APOOM [BIOL

S&

i

[ N =
NSOAYD ViAo ) w2

Ol H m:;;ggr SITPU]
[ FOB N S
5 1> d NS | PP1e Xeg
, PV jItNVe L
|\ > H o
/ = j A34drO) 50+d77
\
C
N | 7 \ A S > MO
L OATA Ao N
. |\ L A [ Sm | ,
YOO Datu Y. A OTM
»'9'bly's9 gl ) z A Sm |~ a4 w
9 \ o0 uld
vl Z S = N SN
SUOI}eAIaS(Q [BISUID) (Ajuo (Ajuo abelanos | (Ajuo swals | (Aluo swajs (Ajuo PRTTETS aweN so1oadg
swajls Swa)s [ealy % Apoopn) Apoopn) swals Apoopp 1o
Apoopp) | Apoopn) sjueld sjueld Apoopp) | snoasequa
HY}esH wbiaH peag 'oON AAI7 'ON épajueld
jue|d obesany |-
SN ORI STV R V25) TU.MV(, Z\ ~ ST \ <  ©C auo
8dA [ Jono) jeujwo(g 81 a[ad1D) 101d Jelpend J 1gnall) i
OO] 03 Lhuuns bl d—\0 YOIy [ NIC
:abelano) |ealy uadlad WETHI-EYYY :1aquunp 10|d s|dwes . ‘wea) plald
Bunoyuoyy uonelabap ziozg Buuds

3]s volebIW wied aulapuld-sisauibusg jo sdiod Awly N



(Aoniglay Aneay sey Jojpue Bulp si jueld) Jood = d
(fionigJay ojelapow aaey Aew pue Auyeay Ajslelspow S| jueld) Jied = 4
(KioAigqay awos aAey Aew pue Ayyeay si jueld) pooo) = ©

(fioniguay jo subis ou 0} 9| sey pue Buialy) SI jueld) JU9|EOX3 = 3,

'SOJION
:SWways ApooM 12301 ek == 5
\W m £ LA 5*6 AR WY D f&.o_w
_ Y IO ] SoUun s\uv:r
7 = ASAdSH TII0V
V,, ZE TSV ol
| H IVAVIV 1. 531y Q]
| A g Feer e
DN H ™~ S i q 05
+ . a)
0) H ds, J0p IS
i1 \
Y USViO,  Aautad
2 |sZ 2 \7 & \/ Sab Y A
i \ ] f 7\; TIAOW NG
VL \ /~ 6
\ USYO2 U9 I A
| — I Z/ STIVLDIA 219w PR
Y- N Z N 9
» e | N SN 7505 OO N W
! ya
2 ] V2 7 A | S™ PIoTToor iy
H
S . 3 NMoO v g
Y lore%| 7 4 N S™ L
o Poviova MV I dwo
> [o'sefsy N ;ﬂ\ IS SN , A s
Y rale
5 > \ K| SN | PPTE sianey
V
SUOIJBAIaSqQ) |BIduds) (Ajuo (Aluo abeloaAon | (Ajuo sways | (AJuo swiajs (Ajuo XIS T aweN so12adg
sSwols Swo)s |ealdy % Apoopn) Apoopn) Swals Apoopp Jo
Apoopn) | Apoopn) sjue|d sjue|d Apoopn) | snoaoeqlaH
<UnesH | ybioH peaq ‘oN OAIT "ON éipajueld
jue|d obeloay \
SIS RAvVE ¢ Nwmdvm , OC (ouo
:adA] 19400 JueUILOQ ’ 78jea|  epud) 101d JeIpeny) JoJo[d Jejnoll
/ Qa) S0 Vuum S Ued—\D woMn A uME
:abeiano) [ealy Juadidd METNEETYY :Jaquinp 10|d a|duies ' wea] poIq

Buuouuol uoneabap z|.oz buuds

3yg uonefyy wie ewaspw4-sisauibug jo sdio) Auly SN




(Aionigiay AAeay sey Jojpue Bulhp s| jue|d) J00d = d

(Auoniqiay ajelopow aAeY Aew pue Ayjieay A[ajelapow s jueld) Jied = 4
(KioAiqiay awos aAey Aew pue Ayjeay si Jueld) poos) = &

(Kioaiquay jo subis ou o} 91 sey pue BulaLy) sIjueld) Jus||eox3 = 3 ,

:swelg ApOOM [ejoL

S3I0N

A A ALRC
IS

V>

Ao Y
A

\n/ nV @\l‘O«T!\UV

AN Y P 0]

MPwWA o >
WU TR ooMm P
ol s \» , Al osm " ¥ L
—— . 56 > dxng
N + ) WSS 66N
Y o0 | , e
— 2ddod
o) NG
o Z / 7 “ \N/ w o = @& -
T o N
S S / > { 2 > 0 ﬂﬂ.uum\uoh)(a_uw ¥/ Lidd
S < I _ ~ Soy | ' JO?M
[ VSN
NP s , V f \J m ‘ l\f - o
LYooy , 01
on| vy 7 Z L] S [ orEpie s
Sila’y \ NS wid
,h.rV of \ﬁ ,mN\ Q IN ﬁ / w Z/ J
SUOIJeAIaSqQ |BJ2UsD) (Ajuo (Ajuo abeloAo | (Ajuo swals | (Ajuo swa)s (Ajuo S Wid)s aweN saloads
Swa)s Swajs |ealy % Apoopp) Apoopn) swa)s Apoopp 10
Apoopn) | Apoopmn) - sjueld sjue|d Apoopp) | snoasequaH
UledH UIET peaq ‘oN AAI7 'ON épajueld
| _jueid- | abejaay
SSSAC  OTT) P INIE o o0
:adA] J2AQD JueuiwoQg & :aleq a[od1D) 10|d JeJpenh J8]0|d Jeinol
760\ ST wuung \ -1 0N | WD
:abelanoy) jealy Juadied JJayieapp JJlaquinp 10|d ajdwes o ‘wea] pvIg
Bunoyuow uonesbaa z10z Bundg

2yg uogeByp Wied awapuig-sisaubug jo sdioD Auly § N



(Kionigiay Aneay sey Jojpue BulAp sijue|d) 400d = d
(fionquay sjeiopow aney Aew pue Ayljeay Aj@jesapow sijueld) Jed = 4
(foniguey awos aaey Aew pue Ayjesy sl jue|d) poo = 9

(foniquay 4o subis ou o) s sey pue Buiauy) si jueld) Jue|eox3 = 3,

'SOI0N
iswe)s APOOM [BI0L
as ) md 1S ;Om
\ R IR e
< JW\GLA,Q i SOV A
\ S5 2y 1ds
.N AW Ao = u.d.uv) M OAND
=4
= A U VSAYOd
S L .
SW DS v >P P /O = ,, >y A3=S500) UJ& 53&_
SUOIJeAIaSqQ [BISUID) (Ajuo (Ajuo abelanos | (Ajuo swajs | (Aluo sways (Ajuo PATTES TS aweN salvadsg
Swals Swd)s |ealy 9%, Apoopn) Apoopp) Swals Apoopp Jo
Apoopn) | Apoopn) sjue|d sjue|d Apoopp) | snoddequaH
«U3esH | ybiaH peaqg ‘ON 9AIT "ON épajueld
jueld obeioay ~ .
STV O N:,JN‘W (suo
:adA] 19A07 JUBLILIOQ] -aleq ajonxX10]d 1eIPEND 10 JOId JEnout)
'/ 001 S09 fSvorenol  Zwd — S5 SAISwW
:abe19A07) |BAlY JUSDI9d Joyieapn :Jaquinp 10|d S|dWiES ‘weaj plaid
Buuoyuoy uopEaBbaA 10z Buudg

ays uonebyy wie ausspu|4-s19sulbu3 o sdiop Awly SN



(fuonigey Aneay sey Jospue Bulkp si jue|d) 100d = d
(fonquay ajeiepow aaey Aew pue Auyeay Ajsjesapow sijueld) Jied =
(Auonrquay swios aney Aews pue Ayjesay si Jueld) poos =9

(Aionauay jo subis ou o} sl sey pue Buialyl s!lueld) Jug|eox3 = 3 ,

‘'SOION
iSwa)s APOOM [EIOL
o 4| (o) @ vves
* A ﬁ\.mlq/l uﬁ\ i ..v,.
/ 1 C S AT L
o 1 EP TN FIVE IV
< i Qw0 k. Yo X\ TNOA MO
Coy Sw3yS pw2P oc q PRI S 60\ \wb.n._lﬁnw
5 o ST u;Om
SUOIBAISSqQ |BI2UdD) (Ajuo (Ajuo abe1ono) | (Aluo sways | (Ajuo swals (Ajuo XIS T aweN saloadg
swajs swajs |ealy % Apoop) Apoopn) Swajs Apoopp Jo
Apoopp) | Apoopn) sjueld sjueld Apoopp) | snoaseqiaH
«UNesH | yblaH peag ‘'ON 8AIT 'ON épajueld
jue|d abeloay
Ao L QN 7\ )T (suo
:adA] 19A09) JuBUILIO] J ) \ ”mmumn_ 812.1D) §01d 1eJpENZr10 J0id Jeindii)
/. QQ\ S09  ySvoNSNU $Td - <3 SA)SW
:abelano) [ealy Juadlad Jayleapa :Jaquinn jo|d 9|dweg ‘Wwea] pai4
Guuoyuol uopesebiap 40z Buuds

aps uoneByy Wied suspuid-wesulbug jo sdiog Awly g N



(Aoniquey Aneay sey Jojpue Bulkp si jue|d) Jood = d
(K1onqiay ajelopow aAey Aew pue Ayyeay Ajsjesapow sl jueld) Jied = o

(Kioarquay awos aney Aew pue Aujeay si Jueld) poos = 9
(Kioniquay jo subis ou o} a1 Sey pue Bujauy) sijue|d) Jusjeox3 = 3 .
'S9I0N
iSWB)S APOOM |BI0L
S Y AWTR) =2W]
A O ﬂ.) =2 LOWUU -
5 ’ \
QA e CO\\JO\_ y o)
o8
U,W PAES 250 N Ve A |
SUOINBAIaSqQ [edauds) (Ajuo (Ajuo abelanos | (Ajuo swajs | (Ajuo swals (Ajuo AT T aweN saldads
swo)s swals |ealy %, Apoopn) Apoopm) swals Apoopp J0
Apoopn) | Apoopn) sjue|d sjueld ApPOOAA) | shoaoequaH
<UjeaH ybBioH peaqg "ON 9AIT7 'ON épajueld
jueld abesany a
WYY Ul O ) tJN\ﬂ (suo
" radA) Jano) Jueuiwoq ~:aleqg ajodl d 1eipend o joid fejnand
(001 SO0 ISOVASIN h<sa —<3 SHA)VSW
:abelsano) |ealy JuaoIad Jayieapa JJaquinp 10|d 9dwes ‘wea] pRi4
Buuoyuoly uoReeBban Z10Z Bules

2)S uoneBHW uLe BuISpLIJ-s1aaLIBUT Jo sdioD AuLY SN



(Kioniquay Aneay sey Jojpue Buldp si Jue|d) Jood = d
(faonquay sjeiepow aaey Aew pue Ayjeay Ajojesapou sijueld) Jied = 4

(f1onquey swos aaey Aew pue Ayjesy si Jue|d) pooY = O

(fuonigquay Jo subis ou o) apy| sey pue Buiauy) sijueld) usjj@ox3 = 3,

SOION

1Swajg ApPOOM [Bj0L

) .
SS2a0a2R A FIVERNSUVEC

1%
N i J/.S/)C;) AV nwé..;lgo.,_»_c
\ ,u.LﬂJG TS h.v);ru)%‘ﬁ
A0V A AP
0| N
TS WAAY A C\.ﬁwh \ ﬁ,Aw
SN s
0%z i _ 2
3 Tlads 20 o = Ad
SUOIJBAISSYQ [BIDUDD) (Ajuo (Ajuo abe1oAo] | (Aluo sways | (Ajuo swals (Ajuo PXTES T aweN sai0adg
Swajs swiad)s |ealy % Apoopn) Apoopn) sSwigls Apoopp Jo
Apoopn) | Apoopn) sjueld sjueld Apoopn) | snoadoequaH
pesH | wbieH peag ‘ON OAIT "ON épajueld
jueld obeloay
FSTapaTal \N:TN\B (euo
:adA] 120D JueUIWIOQ ~ie1eq a[o11D) goTd TEIpEnty 10 Joid Jejnaai)
/90| S09) +5P9a9NQ Sed —<3 S| SW
ETN==T VY :18quinp jo|d a|dwes ‘wea) peld

:abejono) [ealy Jusdlad

Buyoyuol uonerebap Z10og Buudg

3G uoneBy Utle4 sUsBpUI4-s1aauiBuT Jo 5dio) Auy SN



{(fuonigay Aneay sey Jo/pue BuAp st jueld) 100d = d
(faongiay ajesepow aaey Aew pue Ayyesy Ajejeiopoll si jueld) Jied = 4
(Aioaiguay awos aney Aew pue Ayyeay si jue|d) poos =

(fioniquay jo subis ou o) apy| sey pue Buiauyy si jueld) we|eox3 = 3,

'SOION
:Swajg APooM [Bj0L !
H as ysnd
m ST eMO y D) >\A
3 GF I 05 FFASO
7 n NI o735 IR Ues
Q| “WSsva A FYS
= " SCpos 0w —-%
494 R AW 02t U2 MOJave
m j 0> =" -C@Me}\ __Dﬁ_»
I#\,‘wDCg Sutas JOCU,{D @ 1 u.um}fm 2500} 2\d] \:JD._.
SUORRAIISQQ |BJ2UID) (Ajuo (Rluo [ ebetoro) | (Kjuo swajs | (Ajuo sways (Ajuo FXTTES TS awepN saloads
swols swa)s |easy % Apoopn) Apoopn) Swa)s Apoopp 10
Apoopn) | Apoopn) sjue|d sjueld Apoopn) | snoadequaH
pesH | bieH peaqg "ON 9AIT "ON ipajueld
jueld abeloay
A Yy AP 2T F Yoy on0 D A :)\Sm. (suo
:adA] 1ono) JueulwoQ :aledg a0l i01d #Eumw 10 J0|d Jeinoai)
< 7 = Yaj j@\ r\. . %w .mV ,V ,__. ﬂ\../._‘r.,
:abelano) |ealy Juadiad WETTH=ET Jagunp 10|d ajdwes ‘wea| plai4

Buuopuopy uoyerabap z1.0z Bundg

ayg uoneB Wue auwspu|4-s1aauiBuT J0 $d100 Ay S




(fiomaiay Aneay sey Joypue BulAp sijue|d) 100d = d
(fonquay sjesepow aaey Aew pue Ayyesy Ajojeiapow sijueld) Je4 = 4
(fuoniqiay awos aaey Aew pue Ayjesy s! jue|d) poos) = 5

(f1onigday o subis ou o} 3| sey pue Buiauyl sijueld) Jusjeox3 =3,

S310N

:Swajs APOOM [EJOL

\ nf\ﬁ/—\ 2407 AL
ASN 4 Y)ed
AND D e F U S\ TWICARTY
M -
G .
O Qv 'S, AWMNTNQUA N g
o¢ 9GS A 3§05
SUONeAIaSqQ [eJdUdD) (Ajuo (Ajuo abetono) | (Ajuo sways | (Ajuo swidls (Ajuo PATITS T QWEeN sa199dg
Swols Swo)s |ealy % Apoopp) Apoopn) N Apoopp Jo
Apoopp) | Apoopn) sjueld sjueld Apoopp) | snoadequaH
<UljeaH ybioH peaqg "oN SAIT "ON spajueld
eld obeloay - [
MOV O N_\Tﬂ\m (suo
© adAQ Jenon jueuiwog :aleq 8|2.113) 10|d }eJPETTY.0 J0]d JejnduiD
/. QQC) $Q0) 150 RN +ted -¢3

:abeIoA0) BBy JUBdlad

WETIECTY

JJaqunp 10|d adwes

wN,Lm(,\

B3] pleld

Buuonuoly uoaeyeBap z10g Bundg

oys uogebiy Wwied awspuid-sissubug jo sdiod Awly SN




(fuoniquey Aneay sey Jojpue Buikp sijueld) 100d = d
(fomgiay ejesspow aney Aew pue Ayyesy Alsiesspow st jueld) Jied = o

(fioniquey awos aaey Aew pue Ayyeay si jueld) PooS =

(fuoniguay 4o subis ou o} o sey pue Buiauy siJueld) Jus|ieox3 = 3 .

‘SOJON
:Swajg APoOo [e10L
o =
, oIS Vot ~T%
| > GE= EEEA|
S ‘Je& »qumd 1D T
Dd 2 lals 8500 F1OAY
S / 0,{.3;_\( \io.w\* udinvinnﬁo\rk/é
<, “WSVLA L x93
b ACKTM ﬂ.h IO
SUOIJBAIASQ |BISUID) (Ajuo (Ajuo abelsano) | (Ajuc swajs | (Ajuo sways (Ajuo FXTTE TS awep saioads
NEITS sSwals [ealy % Apoopn) Apoopn) Swajs Apoopp 10
Apoopp) | Apoopn) sjueld sjue|d Apoopp) | snoaseqiaH
sUjesH wbieH peag "ON 9AIT7 'ON épsjueld
jueld abeloay
AV R a4 _ = (suo
radA | Jen0) Jueuiwod , :)1-1q) [0110)J0Id JeJpent)Jo 10id Jeinod
7600 509 wpnolo [ géd ~& 2 — SAISW
:abelano) [Baly JuadIad Jaylespn JISquinp 10|d aidwes ‘wea| paid

Buucyuow uoneaBaA 2102 Bunds

ayS uogeb Wwied swapuid-sizauibug Jo sdie) Awly SN



(fsonquay Anesy sey Jojpue BulAp sl jue|d) 10od = d
(Auoaiqiay ajesepowl aney Aew pue Aujeay Ajajelspow S| Jueld) Jied = 4

(fionigiay awos aney Aew pue Ayjeay si Jueld) poos) = 9

(faonigiey Jo subis ou 0} a1 Sey pue BuiALy) S| Jue|d) JU9)|80xg = 3

'S9JON
SWalg APOOM [BJOL
. O..V (_C., mx, o\
- £\ I
< N PRI RV ESVYs O]
=\ i e Pes  vem - L
s i
o i 23 WSI300) 24ANC
g 1 ST 390
[a=] <
OQ T_ SYSWe Vaouw) Y2 )
SUOIIBAIaSQ [eJdudd) (Ajuo (Ajuo abeiano) | (Ajuo sways | (Ajuo sways (Ajuo AT TS aweN saloadg
swa)s Swols jealy % Apoopn) Apoopn) Swols Apoopp Jo
Apoopn) | Apoopn) sjueld sjueld Apoopp) | snoaseqlaH
+unesH | ubieH peaq ‘'oN 8AIT 'ON épajueld
jueld | abesgay |
SSwAv (R Ny P22 A | (suo
:adA] Janog jueuiwog \ TN \ m“mﬁmo 8[o410) 301 Jepenpd Jo joid Jejnoai)
791 7 P wrere a0y S00) S 00N L%a- <A S| SW
:abeiano)) |Baly Juadiad WETHICETYY :Jaquinp jo|d a|dwes ‘weay pleld

Buuoyuopy uogerebap 1.0z Guuds

aUS UoReBHW Wie SLIBPUIL-si53UIBUI Jo sdiod Auy S N



(fJongiay Aaeasy sey Jospue Buihp st Jue|d) Jood = d

(Aoniqiay ajesapow aney Aew pue Ayjleay A|sjesapow si jueld) Jied = 4
(Auonigiay awos aney Aew pue Ayjjesy sl jueld) poos) = 5

(Asoniqsay Jo subis ou o} 3R sey pue Buiauy) st jue|d) Ju9|@ox3 = 3

SOI0N

:swajg ApooM |e10L

= Wt A Ao AT
z i SREVTA  FHors
s r\df\.j,)u: S2VPYV J
—~ 1 1
=\ H ds AIVAGA) 0O
97 3 oy Ao+ 300 YO Iro
35 R SIS 5500 nd
SuoIeAIasqQ |elauds) (Ajuo (Ajuo abe1oA0] | (AJuo sways | (Ajuo swels (Ajuo Swals aweN saioadg
Suwa)s Swajs |ealy 9% Apoopn) Apoopn) swa)s Apoopp Jo
Apoopp) | Apoopn) sjueld sjueld Apoopn) | snoaoseqisH
+UnesH | ybieH peag ‘ON SAI7 "ON épajueld
jueld obelany
2y WS 9500 T Y dana Ty hT)a (auo
) :adA] J1an09 JueUIWIOQ :91eq E=ThT e JeIpERD 10 JO[d JBIN2IID
/O SO ey Onhd =22 SHISW
-wea| pial4

:abeiano) [ealy adsed

“JayleapA

JJaquinp 10|d ajdwieg

Bunoyuow uogelaBep 2|0z Buudg

sps uonebyy wied suspurd-siaaumbu3z jo sdiod Awly s N



(Asoniqsay Aaesy sey Jospue BulAp si jue|d) Jood = d
(Aoniquay sjesspow aney Aew pue Aujesay A|ajelspouw sijueld) Jied = 4
(fioAiqiay awos aney Aew pue Ayjeay si jueld) poos = 9
(Aioniquay jo subis ou o) apy| sey pue Buiauy st ueld) Jus||@ox3 = 3 ,

'SOI0N
'SLI9}S APOOM [EJ0L
r
A0S Q\ SSPI0  UCNOUI
_V s Thoaae
\ &% ferey _Lo.‘_.....:.._m.,, O
o7z du/).ﬁgm;\,i/ﬂ AL
Z nv,uu.(r«.WUMOO/ d\d AMNa
SUOIeAIISQ [BJaUdD) (Aluo (Ajuo abelanon | (Ajuo swials | (Ajuo swa)s (Ajuo FXTTES T aweN sa10adsg
Swa)s sSwals lealvy % Apoopn) Apoopn) swajs Apoopp 10
Apoopp) | Apoopn) sjue|d sjue|d Apoopap) | snoaseqiaH
~UesH | jubieH peag ‘ON SAI7 "ON épajueld
jue|d abeiany
Soy S AN G oo N/_T\SMJ (suo
:adA] 19A09) JuBUIWIO] :91eqg a[o11D) 101d 1BIpENTHIO 10I1d Je[noli)
799 - mkes a0 SO 9 50 oN/Q N -3 S| SW
:9beian0) [Baly Juadlad JJayjeapn :Jaquinp 10|d a|dwes ‘wea) pjaid

Bunopuoly uoneabap z1.0z Suuds

a)is uoneBpy wie4 awapul4-sisauibuz jo sdio Awly SN




(Auoniquey Aneay sey Jojpue BulAp sijueld) Jood = d
(f1ongiey sjesepow aney Aew pue Ayjeay Ajejelspouw st jue|d) Jieq = 4
(Kioniquay awos aaey Aew pue Ayjjeay s Jueld) poos) = 9

(fuonigiay Jo subis ou o} i} sey pue BuiAuy) S| Jue|d) U9)|9ox3 = I3 .

"SIION
:Swa)g APOOM [B30L
f IV i > S\ m v .,1.0( \ .‘Mv
fv /\/ ,,0 TS0 A A0 D
(
\ j Yoo oo Yo L
= ~Z G S N\ 2% MO\ ™
a9 .82 .99
|N\ )\J nQoC/ >0 INO O
Jm i JMJO,&,\MQ /\r\.)O/\.dU /OV-U.L
_
O m 1 1O T OV
SUONBAIASQ [BJouds) (Ajuo (Ajuo abeioA0) | (Ajuo swels | (Ajuo swajs (Ajuo TS awepN sa10adg
swajs swajs [easy 9%, Apoopn) Apoopn) Sways Apoop J0
Apoopn) | Apoopn) sjueld sjueld Apoopn) | snoddeqlay
~UNesH | yBieH peaq "ON SAIT7 'ON cpdjueld
jueld abelanay.
M aa o VoD Yo N:Tim\m , O} (suo
:adA| Jenon JueuIWIOQ] :ajeq and1D) 1014 1Bipend 1A 1o|d Jejnolid
= ; : !
/S = NeCh Lo SOL e aanQ ‘hd b= >AIS5W
:abeJon0)) |ealy JusdIad :Joyjeapn :Jaquinp 10|d a|dwes ‘wea] plaid

Buuopuop uagesbop 10z Bundg

3)S uonebmy ule swspu|J-siaauibuz jo sdio) Auly S N



(Aloniglay Aneay sey Jojpue BulAp s Jueld) J0od = d

(Alonigusy a)eiapolu aaey Aew pue Aujesy AjSieispow sijueld) Jieq = 4
(AioAiqJay awos aAeY Aew pue Ayjeay si jueld) poos) = 9

(Aonigiay jo subis ou o} sy sey pue Buiauy) si jueld) ugj@doxg =3 .

"SOI0N
SWejg APOOM |B30L
1~ ) SP0\WDY PRV od
~ rQ
ﬁ\vvla.«//u‘o A \.n&#u \\O
| > A ;
m d\; s SSO 5@
~ i P> (3o P \,;
|
\ i P arS 3500 >\a 3 d
) ERRI 4 a 4| 9% s¢, 52 .Q.Q.V MoV TN
R i 949 33 TP L? SN AR
h% A gybmﬁzv s oan 3 sz 3 34 fuwﬂ.,rsvmy.{w D / M\/ } ~ .
= /oov fw SSOICC vaaouwo )
0
B \ \I. Ao onw
SUOIJBAISSQ |BI9UdD) (Ajuo (Ajuo abelono) | (Ajuo swiajs | (AJuo swia)s (Ajuo PATTES T . SweN so19adg
swa)s Sways |ealy % Apoopn) Apoopn) Swa)s Apoopp 10
Apoopn) | Apoopn) sjue|d sjueld Apoopp) | snoadequaH
«uresH | ybieH peaqg "oN OAI7 "ON ipdjueld
jueld abelany
SSOVAG VA0 Y 22 A :J\hvm N (suo
:adA] J18n09 JuBUILIO] Bleq 3[9119) 10|d Jeipend 1030|d Jejnol
xor0 >/ SOL "tPo0 O GAad —\g ST SW
:abesano) [Baly JuadI9d WETHIEETYY Jaguinp jo|d a|dwes ‘wes| piai4

Buuoyuop uonewsban z1.oz Buudsg

a)g ueneBy e auwapul4-s1asuibu jo sdiod Auly S N



(fonquay Anesy sey Jojpue Bulfp sijue|d) Jood = d

(fuoniquay a1esepoll aney Aew pue Au)eay A[sjeispow si Jueld) Jleqd = 4
(KloAigqiay awos aAey Aew pue Ayjjeay sl jue|d) poos) = ©

(fuonigqiay o subis ou o} apy| sey pue Buiauyy sijue|d) Jusyeox3 = 3,

"SION
:SWayS APOOAA [ejoL L
V> i /Ox,,.c:&\w >0 0700
_ W/ TS ZRASE NSV
/ V e ] .mv
2 D/ 5 p/\c}\cr\Gu@ ind 2203
9 ok \ Y s 5 A
Gl | > , N SN i ©ed
\ 7 &S POF TP
N o D ,.Zw.s
- V._\uO/AO m\, AT D
z | |
- Pl
,.8T = Mdoww D L M ado..mow \WC o MN j S M s 7)01//7/
PR Wy Bo, v nE 4 o .C. WEZ .08 2 ] =y
_ _ ST SITA AN A
d v Z _V / h = \
h Y ' Cl A VIO A /GQ
> | |
- P uUsN A 9N W
v
N H 0T a1 ae B v
__ v NI PR R
~ , !
‘ T Y [N
- < A P9 Lo A ﬂﬁd/m
0L n A S IV S Vo B I
SUOIJBAIIS](Q |BJauUds) (Ajuo (Ajuo abelano) | (AJuo swajs | (AjUo swajs (Ajuo PATTE T oweN saldads
swa)s swa)ls |ealy % Apoopn) Apoopn) Swals Apoop J0
Apoopp) | Apoopn) sjueld sjue|d Apoopp) | shoadequaH
+UnesH | by peaQ "ON SAIT 'ON spajueld
jueld obeiany-
S T EVEv v SR B e ) VA (suo
. :adA] 19A09) JUBUIWOQ / ~Taleq 812119) oid jespenp JJOId Je(noIry)
: REEEEECE Aadls 409 S0 S50 nhdad — LA S2 | SW
:abesano) [ealy Juadldd METHEETYY :Jaquinp j0|d 3|dwes :weaj plai4

Buuoyuoly uorewbaa z1.0z bunds

aUS uonebuily wied suapuid-si3auibul jo sdioD Ay s N




(Kioaiquay Aaeay sey Jojpue BulAp sijueld) Jood = d

(fioniquay ajesapow aney Aew pue Ayyeay Ajsjesspow st jueld) Jieq = 4
(fuoniquay awos aney Aew pue Ayjeay si jueld) poos = 9

(fuoniquay yo subis ou o) s sey pue Buiauy} sijue|d) usjeox3 =3 ,

"S30N
:Swia)s APOOM |Be10L
S H GAwNUUL s 0
: .
= Y N
; \ 7 | SN\
Ai2 — M i SCTO0 v o200 0Aavn.
Fal | -
Z it B e
/.I\.. _j ."f((,.d\\.,.\\
> H F=isT YA
7 PPV R .Q/
/ /6 ,mG(,.GUw EREREAATEN
i fan
= SIW AW A TP PPo )
4 \Po20h UMOAT LW
Q) ) NWITe AR OT T O .w
! J -~ ol Sge!
E ~/ 1
D_,.\ 1 S WU Qd
1
suoleAlasqQ |eJauan) (Atuo (Ajuo abelano) | (Ajuo swajs | (Ajuo sways (Ajuo FITTES TS aweN saloads
Swo)s Swols |ealy % Apoopn) Apoopn) Swals Apoopp Jo
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | shoadsequay
«U}eaHq bBiaH peaqg "oN SAIT7 "ON épojueld
jueld abetoay )
Hoyyeqg N__:).N\A\W (T (suo
:0dA ] Jano) Jueuiwog i :21ed ajoa1D) 101 1eipend 109Q]d Jejnoid
ELESN SOL w302 22AQ S\ a —\L3A S \SW
:abelano)) [ealy Juadlad BETNI:ETYY :Jagwinp jold aidwes ‘wea] piai4

Buncypuoly uoneabap 107 Bulds

) uogebyp wied suepu4-s33uBuT Jo sdioD Awry §n



(Kioniqusy Aneay sey Jospue BulAp st jueld) 100d = d
(fuoniguay ajesspow aney Aew pue Aujesy A[sje1apow si jueld) Jied = 4
(Aioaiquay awos aAey Aew pue Ayjesy st jue|d) pooD = ©

(Auoniquay 4o subis ou o} o sey pue Buialy sijueld) Juejeox3 =3,

"SOI0N
:Swa)S APOOM [BJ0L
/ I o0y A) \ AV
\ ) o waTias SIVP0\
3L
2 31, .. »” . S PO i IN
< YN .V)WJuJ\)\(‘V R [ R . << A\h ¢ % k
A o i 33 alwndios r+\ \/ 2 ;
! ] S 2 O Baih
\ .
== ‘Q\uﬂinvc\, .1<04)\;
I S YL
rs ./
/ | o> WM B A9 g
Do 0 LA DRSO FSRCIEA) 0
£ .
= w2 o ,r\,ﬁ/J‘W..
ay - - S5 e e O P>l
'
SUOJEAISSqQ [BIDUID) (Ajuo (Ajuo abe1ano) | (Ajuo swajs | (Ajuo swa)s (Ajuo PXTTESTS aweN sa10adg
SWwIv)S Swals |ealy % Apoopn) Apoopn) swals Apoopp Jo
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | snoaseqlaH
*YleaH wbioH peaqg ON 9AIT7 'ON épajueld
jueld abeloay
ey @Il Tlihz s ;O (auo
- :adA] Jan0) euiwoq ; :aleq ajp419) 10|d leipen) JO B@m@v
& 2 Yo U JAT ,,...,_ wO\l Tw TN NS QV\(J L s /0m Mi _ W/\/\
:9be1aA0)) BBy JUS2IBd HETHEETY :Jaquinp jold 9 dwes wea| plaid4

Buuopuop ucneabaa ZLoz Buuds Byg uogeBmp wied swepul4-sssubul Jo sdiod Awly SN




(Rioaiqsey Aneay sey Jospue Bulkp si jue|d) J00d = d
(K1onigiay sjelopow aney Aew pue Ayyesy Ajgjesapol sijue|d) Jied = 4

(fioniquay awos aney Aew pue Ayjjeay s| jue|d) poos = 9

(K1oaiqJay 4o subis ou o} | sey pue Bulaly) S1jue|d) Ju9)j@ox3 =3 .

"SII0N
SWwajs APOOM [BJOL
I =
qz - H SSUAN0 WOUuRD Yo
\ > H posene <19
N \ K| SM IO
Iyl n = Fa
\ Pz Wehoyp VSRS
\ > F] SSETC e T
, H \SSke L G
O / A‘L d%s SSw n..“..m
I
, S H + A0 0N\
SUOIJBAISSQ [BJaUdD) (Ajuo (Ajuo obesonog | (Ajuo sways | (Ajuo sways (Ajuo FXTTES TS swep saldads
swa)s Swals |ealy % Apoopn) Apoopp) SwI9)S Apoopp 10
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | snoosequaH
JMesH | breH peaqg "oON 9AIT "ON épdjueld
jueid obeloay =
FAION NN T\ hel=s 1 O\ (suo
:adA] 1an0) JueULILLOQ :91eq 3jol1D) 10|d 1elpend ‘_mo‘n_ 1einoi)
OUVIOAN 240 9 SOL +S©OABNQ tv-ad -bA S A / SW
:abeianoy |eaty Juadlad METTEET Y :Jaquinp j0|d ajdwes ‘wea] ploi4

Buuoyuop uonelabsp Z1L0Z Buuds

8)S uoebyy Wied eusapul4-ssauibul jo sdioD Auly s N



(fioniquay Aneay sey Jospue Bulkp st jue|d) Jood = d
(faonquay sjeispow aney Aew pue Ayjeay Aj@)eIapow si jueld) Jied = 4
(fiomquay awos aney Aews pue Auyjesy si Jueld) Poos) = 9

(fsoniquey yo subis ou 0} 3} sey pue Buiauy) st jue|d) eleoxd = 3.,

'S8I0N
:Swels Apoom 1e30.L
B AV jes ol /0%
N ) \* S5 S5 VAY
< H gy BRTUsUR
— m ﬂ.t_ hi oMy 2 denal Aan <
S e 3 o) A.n:,\n. ’ z w _/7
. . m f \w_M(&TGF‘.op
d P / | \/ 7 \.V:DJ\_JOSQ\Q
SIUY AT : AL g T 20 N0 S\N0S
AT : . v # N SN |
-7 S NN 250 d&m?rﬁﬁc&
J _ I SO Aoy D XG0,
i SV , ) |
SV N | 2 K TS50 RN W)
hvu./.? i = < LSO VR \J_/O_
V it Y [
. : i S | N -
VI > r 5 S
m& a .w ». l% .\J.L,A,JN AF/L,W \T m 2 w 7—/
— I \ =5 TN ws o, Vo o8
7 .
m A o -
.N ,1 e — a1 =\
=
= T/ :u.._.uo:mm&.\.. T Jox2a3Y
: \
o —
& QJ ; L a V! /OC AN
SUOIJBAISS]Q |BI3UID) (Ajuo (Ajuo abeiono) | (Ajuo sways | (Aluo swals (Ajuo TGS aweN saloads
swals Swols |ealy % Apoopmn) Apoopn) swa)s Apoopp Jo
Apoopn) | Apoopn) sjue|d sjueld ApooAp) | snoadeqlaH
<UnesH | ubieH peaqg "oN SAIT 'ON Jpajueld
jueid obeloay
e Tl )hz]8 Oz (uo
:adA | Jono) Jueuiwog :81eq 8[0J1D) 10|d 1elpenpd _@o_mdm_ﬂ%,w
EEEEENE SO S OOABRD She - S Y SATSW
:abBesano) [ealy Jusdad :Jayjeapa “Jaquinp 10|d a|dweg ‘wea) plei4

Buyoyuo uonEleB3A Z)0z Bunds a)i5 ucnebW Wik suiapul4-s1aauIbu jo sd100 AWlY 'S N



(fionigiay Aneay sey Jojpue Buikp sijueld) Jood = d
(fuonigiay sjesepol aney Aew pue Ayjeay Ajsjeiopouw si jueld) Jied = 4
(fsoniqiay awios aney Aew pue Ayjesy si jue|d) pooD = 5

(fuoniguay yo subis ou 0} oyl sey pue Buiauy) s1jue|d) Juaieox3 = 3.,
‘SOION
:Swa)g APOOM [BI0L 7
ANV \ N S M dwngs  Pedy
V7 % G VT r
~ I U_\u N %L) 0..., .\\V»,\d. Uff”_\u
f 2l R OP A AND
V> i Poamh PUlA
MV o BB g ) e e
) 'a
I HUW Asyor” Coly
| V | . r
O@ cSWre Vg man w22
= ~ PRt e
= 75 0s0P TS
: : o, |
| P2 E P
.,,L,ﬂ TS W _..,_Qd._w: cmr
TR L
\ g ‘
n.m\ JJ_ D/ j PO Ly P ve
- f @ “ O ¢ - \/ Mz/ \w,,ﬁ../ocg AINNYS
- ; 3 ol
A AT oo _ \/ mZ/ SASW P 00D 'O
= = Jxe H 10 & o
SUOIJBAIIS]Q |BJOUID) (Ajuo (Ajuo abeltano) | (Ajuo sways | (Ajuo sways (Ajuo Swals aweN saldadg
swols swia)s |ealy %, Apoopn) Apoopp) RN Apoop Jo
Apoopn) | Apoomn) sjueld sjueld Apoopr) | snodoeqlay
«UesH b1y peaqg "oN 9AIT 'ON épajueld
jueld abeJany |
5 A0 nw, VNG OC __ _—isug
’ :adA] Jan0) JueUIWIOQ i B1eq 3[011D) 1014 jeipenp Jo ,..@.n._ 1enoiig
/.00 0/ +SOINNR d -y < | SN
:abelano)) |Baly JusdIed , Jayieapn umnw,‘wm 10|d 9idwes > 7 i Ac.m.&. pia14
Buuoyuop uecge1abap g0z buuds

sUS uogebyy wied aulepuid-weauibug Jo sdiad Awly SN



(fuoniquiey Aneay sey Jospue BulAp sijueld) Jood = d
(Kionquay ajeispow aaey Aew pue Ayyesy Ajsieiapow s jueld) Jied = 4
(f1oniquay awios aAey Aew pue Ayyesy s jueld) pood = 9

(fuoniguay 4o subis ou o) 3| SBY pue BuiAuy) SI jueld) Jus|isoXxd = A &

SOION
:swalg ApOoM [BI0L
O__f Y AN ORUY Va2l
m o *,/;//>\U A2A0VD
0P VATY K2A0D
oz vapiouig\n/ ADAOD
Vo doDds APA0D
~ \ A SN o2 sy ue Swoms
¢% ) . / v 1 _
SRR S
Z oM _
) vl s V7
ON ST TCAn r...(,%;OCCEI
o) S ERESTS
FV /Nﬂlulw(rﬁ.\QU Mr.r.\ﬁ_n.r.
O ,_ O,(r._j(r\«: A0 DJOW/ Mo JIA0
< Pomuon AN
Y PFS2S00Y)  2\a and
SUOIIBALaSqQ [eJdUdD) (Ajuo (Ajuo abelanos | (Ajuo swajs | (Ajuo sways (Ajuo PATTES T alWeN Ssaldads
Swols Swals |ealy % Apoopn) Apoom) swals Apoopp 1o
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | shoadseqlay
ApesH | ubeH peag "ON SAIT "ON pajueid
jue|d oabesany
T [W)S 07T (puo
:adA] Jano) jueuiwoq :91eq 9j211D) 10|d 1eIpEND 10 JOTd JBjNoJID
/Ol = 102 2A0A SOL }SUIXONQ 05 4 -\DA S 3 ISW
:abelano9 [ealy Juadled :Jayleapn Jaquinp jold aidwes ‘wea] plai

Buuoyuoly uoneiabaA ZL0oz Buudg ays uoneBny wie4 awapuif-wisauibus jo sdiod Awly SN



(fsomauay Aneay sey Jospue BuiAp sijue|g) 100d = d

{(fonguay sjesepow aaey Aew pue Auyeay Ajsiesspow si jueld) Jied = 4

(fioAigay awos aaey Aew pue Ayjesy s! jueld) poos) = 9
(Aoniquay jo subis ou o) el SeY pue Bulaly) S ueld) JUs||@ox3 = 3,

'SSI0N
1Swe)S ApOoM [BI10L
\ > I S QoM oAND
d e S /
M ~ T‘,w SWUONY LN
— S0P g
ﬁ - ngﬁi\wgﬂj) AT A UV
_ 5 <50 = Vuouey RPe Il
— G
Tﬁ; 0 oS 0 Ao §£.Tof(:w
= < WD NG DO\,
P ) R ~ i 5 :
STV A > , A S™ ATE BpmT WS
N T a L5 2 M — / / z/ e O C:MH
2 S 5 3403 <2 oz P 1 \
Tidmpene e am S P IO T\o)_&sOSHL ) .v,..w LS 'L e ) > w
SuUOREAIaSqQ |eldud) (Ajuo (Ajuo abeiano) | (Kjuo sways | (Ajuo sways (Ajuo Swals owepN sa12adg
Swols Swo)s |ealy % Apoopn) Apoopn) SWwals Apoopp 1o
Apoopp) | Apoopn) sjueld sjueld Apoopn) | snoaoeqlay
LU3edH | ubisH peaq "ON SAIT "ON ipajueld
jue|d abeloay s
[ y } A ]
SHOAT XTI T [ht|G oT (oo
:adA ] 19n0) JUBLIWIOQ :aleq 31211D) 101d jeipen)d JeJ0jd 1e[nolid
FAYU sQ/. 503/2rd M@ d— 174 SA J SW
:abelano) [ealy JuddIdd :Jayjeapn :Jaquinp joid sidwes ;wea] pjoi4

Buuojuoly uoneabap 1oz buuds

ayg vonebyiw wied auiapul{-siaauibu3 jo sdiod Awly SN



(faonguay Anesy sey Jojpue BuiAp sijueld) Jood = d
{(fionquay sjesepow aaey Aew pue Aujjeay Ajgjelspow sijue|d) Jied = 4
(fuonqiay swos aaey Aew pue Ayleay sl Jue|d) poos =9

(faonigiay Jo subis ou 0} S| Sey pue Buinuy SI jueld) us||8ox3 = J &

"SOION
'Stels Apoom €301
= [al
\ > F2ach e A PRV
/ 6,\;. ._n_ji._ mfmbzu.v

F j v

z o AT Aoy oe oD

- H SKpss e &

/ H 7O ATV h_,ltnf,..._.,n

M llg ."h.vwgr,n._. m Mf._.

m_. i l\tm.U.Ceb D> =T’ 41}
v TSHA % TR .T_w

4 1

@ A MS 350 s\ @70

+4 AJSLﬂ MUAOU0T  PR2A

g ol

DN =5 ;\.4).(.»@0__,._—3

SUOIBAISSCQ [BIOUD) (Ajuo (Ajuo abetano) | (AJuo swajs | (Ajuo sways (Ajuo PATTES T aweN sa12adsg
Swals Swals |ealy 9% Apoopn) Apoopn) sSwas Apoopp Jo
Apoopn) | Apoopn) sjue|d sjue|d Apoopp) | shoddeqlaH
«U}esH | ublaH peaq ‘ON SAIT ON spajueld
jueid abelaay
= ) X —Z Iz , 0 (suo
:adA] Janod ueuiwoq ~ V mﬁmo 82119) 10Id 1eJpenp 1o jerd 1e[ndxY
) Q S0L yS9ox2AQ | Caa —\DH SAISW

Jayieapn :Jaquinp jo|d s|dwes ‘wea] pdId

:abeJan0) |ealy usoiad

Buuoyuoly uogeisbaA Z1og Bunds

2y uoneBYA Wied suspuld-siaaulbu3 Jo sdioD Ay SN



(fioniqlay Aaeay sey Jospue BuiAp s1jueld) J00d = d
(lioniquay sjesopow aaey Aew pue Ayljeay AjojeJapow st jueld) Jied = 4
(fiongiay awos aney Aew pue Ayjeay st Jueld) poos = 9

(K1omgJay o subis ou 0} 8[| sey pue Buiauy) Sl ueld) ue|@ox3 =3,

“SSI0N
1SWIs1S ApOOM |ejoL
2 s V7 \ N SN, HEOAN P
.N i “sn /\_\TGO.
ﬁ - 0 Ls> JU0Q WAC ARG
3 C
- ) Ao 0% EAR RS
> = RN
/ V 11 ~u o = P IR
WA PR AE “8 & A0
Am Lot
IN | w3 MUS A ..mu ) EAMAND mrup
\d\\N ul | wo 40 15 ARV /b ﬁ N
7 — V2 U200 SNNRP AN
m L‘ r. Pel ud ()c - ...‘_m
m ,i VTR I »uc.,
O / j U SV = ...l;..u
A7 4 o ) \O R EEE
w /\/. Yeas Pus Sdogoi)w
— > 4 e ./)b m.c:x
SUOIBAIISqQ |BJoUdD) (Aluo (Ajuo abeiono) | (Ajuo swajs | (Ajuo swals (Ajuo SWId)s oweN saioadsg
Swoals Sways |eaay 9%, Apoopp) Apoopn) swajs Apoopp 1o
Apoopp) | Apoomn) sjueld sjue|d Apoopr) | snoadeqlaH
JyesH | ybieH pesg'ON | 9AIT'ON | ¢pdjueld
jue|d abeloAy e
PADR SMBATgIVTE ey 0 a3 ENNIE (¢ (uo
:adk] 1an09 JueuWOQg )1 -Tq| 2[0410) 10Id JeJpenD 10 f0d Je|noid
"/ Q¢! STy ASDIADN 9 A —-\2JA S \SW
:abeiano?) [ealy Juaddd NETHIEET VY Jaquinp 10ld aidwes ‘wea] plaid

Buuoyuop uonebap Z1.0Z Buuds

o) uogebyy uled suwapuld-usauibug Jo sdiog Awly SN




(Kioniquay Aaeay sey Jospue BulAp si jue|d) 100d = d
(A1oagJ8y ayesapow aAey Aew pue Ayjeay Ajsjesspouw sI JUB|d) Jied = 4
(Auoniquay swos aaey Aew pue Aujjeay si jueld) poos) = 5

(faoniguay Jo subis ou 0} )y sey pue Buiauyj st jueld) Jusjeox3 = 3 .

'S8JON
:sweys ApooM [e30L
2% Q%o PN\CSs
\ 7 o
S\ + S39%  AOuw D P
. .
~\._| )\/ S SONY (_S\rozlgf
\ > \ N SM 2SO A 2Ao M Ji I
u \~0m 1
; 2 22 yhl 2100 w\d
203 S a7 SN _
S 1m0 vl d _M.\N_EJMW L',0l _ ~\ ® \/
SUOIBAIaSqQ [eJauds) (Ajuo (Ajuo obelanos | (Ajuo swajs | (Ajuo sways (Ajuo XS T awieN sa1oadg
swajs swajs |ealy 9%, Apoopn) Apoopn) swajs Apoopp 10
Apoopn) | Apoopn) sjueld sjueid Apoopn) | snoasequa
«uNeeH | ybiaH peaq "ON SAI7 "ON ipajueld
jue|d abelany - =
SSYAY M FOW Y 2l hez|= 1 OT (auo
:adA) Janod Jueuiwod :9leq a[211D) 10]d 1espend) £6.101d Jeinand)|
"/ .QQ\ SOL +5¥249N0 -Sad -\D)3 SA ) SwW
:abelano) [Baly Juadlad METHEET VY -Joquinp j0|d 9|dwes :wea] piai4
Buuoyuop uonedbap z1.0z buuds

2Ys uoneByIN Wik suispuld-s1esuiBug Jo sdiod Ausy S



(fioniqiay Aneay sey Jospue BuiAp si jueld) Jood = d

(fuoniquay sjeiopow aaey Aew pue Ayyesy Aj@jeiapow si jueld) Jled = o
(fioniqiey swos aAey Aew pue Aujesy si Jue|d) pooY = 5

(f1onquay jo subis ou 0) s Sey pue Bulaly) st jueld) Jud|j@oxg = 3

'SOION
1S19}1S APOOM |EI0L —~
X - £
< T UAN ~ LVAAY )
, ] A 1305
Ql A\ S Ie e 0d
m _ m m &/ 2 w 2/ s 1M.H”“mbq‘__ & S Y
SSHAY o VEEIS) FED)
AP 1 ©
SUONBAIaSQ |eJauUdn) (Ajuo (Ajuo abelonon | (Ajuo sways | (Ajuo swals (Ajuo Swals awepN so12adg
Swa)s swals |ealy % Apoopn) Apoopn) Swajs Apoopp 10
Apoopp) | Apoopn) sjue|d sjue|d ApoopAp) | shoaoequaH
«ujeaH | ubiaH peaqg "ON 8AI7 "ON épajueld
je|d obesary -
SS0. 0 VA0 00 paal ~Z) \T&~@ L€ auo
:adA] Jano09 Jueujwoq :aleq 3[0J1D) 10|d 1BIPEND JO )] Jejinomy
Q0] YJOL [S®o~>Nn0 SSd —74A ,W._w;wdq
:Jagwn j0|d Sjdwes 'weaj pisld

:9bRIaN0Y [BalY JuddIad

Jayiesp

Buyoyuoly uogeleBap 40z Buuds

a)ig uogeBy WieH suiapuld-sasubug jo sdioD Auly 'S 0



(Ksomaquay Aneay sey Jospue BulAp sijue|d) J0od = d
(fonquay sjesapow aaey Aew pue Ayyeay A|sjesspow sijueld) Jieq = 4
(Kioaiquay awos aney Aew pue Ayyesay s! jueld) poos = 9

(ioaquay o subis ou 0} s Sey pue BuiAly) SI Jueld) Jud|@ax3 = 3

SOJON
'S18}S APOOM [e310L
I [

mu& H 5900 UAVUN0D w23
/ > H FPWTU-203 ) o3| MOAXD

~ - \/ S , Ao G WIe &QO

B . \ Ny

¢ i Uusn A A50s

\ s PoyP VoAl RN

Pz 1 Poomi A TV O WOS

Qo C

Q H SSY o MUYrS WL

|

> P T N R
SUOIJBAISSGQ |BISUID) (Ajuo (Ajuo abeiano) | (Ajuo sways | (Ajuo sways (Ajuo PATIEST aWwepN sa129dg

swajs Swa)s |ealy %, Apoopn) Apoopn) swals Apoopp Jo
Apoopn) | Apoopn) sjueld sjueld Apoopp) | snodseqlaH
pesH | bieH peag ‘'oN 9AIT "ON ipojueld
jue|d abespay |
$SY T (AA0M0 J 22> A \N\/CJN_A\A [@rd
:adA] 1an09 JueulWOd :aledg ajo11D) 101d Jeipend | I
/00 | SOl fsoomeN| 9G4 ~ T2 SATSW
:abelano?) |ealy Juadiad Joyleapn :Jaquin 10|d 9|dwesg ‘wes] peid
Buuoyuol uoReisbaA Z10oz Buuds

a)s uonebyy uLled auapuld-sieauibug Jo sdio Auuy § N



(fronquiay Aneay sey Jospue BuiAp sijue|d) 100d = d
(fuoniquay ejeiapows aAey Aew pue Ayjesy Ajsjesspouwl st jueld) Jleq =
(A1omgiay swos aney Aew pue Aylesy st Jueld) PooS = 9

(fionigiay o subis ou ) 9| sey pue BuiALyy sIjue|d) Jus)|9ox3 = 3

SI0N

:SWwa)S APOOM [BIOL

—~

- L] A200 Wand
m.w l SN w.o S
0| \7 , N S M\ AP TV JROTWS
- 50 4 s NE SRR
Y I | N SN ST e
\ I 340N W
\ > \J »,QQQ?,. <o£,ﬁ../.,
2 = 2% Soop 03
P
V7 / N STW SN O QLA
Fe fon
| , T ow o U0
) ;=
\ > \ A SN FNTENT A3 P4 ROH
= 7 o =
1% T TSEIe O
\wr\ 4_\N. \41/ 25 Y 5...&.. S TWESSY =~ ﬂUu..Vb\v
SUOI}eAJaSqQ [BJOUdD) (Ajuo (Ajuo abesanos | (Aluo swals | (Ajuo swajls (Ajuo Swiols aweN saroadg
Swo)s swals |ealy % Apoopn) Apoopp) swols Apoopp Jo
Apoopn) | Apoomn) sjue|d sjue|d Apoopn) | snoadeqlaH
«unesH | bieH peaqg ‘'oN 9AI7 "ON épajueld
= jue|d abelany
S R SRV BERTPAES > OAe R N NT ) , QT (SUo
’ ) e :adA] Jano9 jueuituoq ; { Beq 3|241D) 10|d 1elpend Ja Jo|d Jejnadl
_ <
AR A 0oL BOAN0| £ 9d ~C= SHAT SW.
:Jaquinp j0|d aidwes :uiea] pisi4

:abeI9A0) [BBlY JUSDI9d

J9YleapA

Bunoyuow uoneabap z).0z Buuds

Bug uonebypy LLeS auspud-sieauibug jo sdied Auly SN



(fioniquay Anesy sey Jojpue BulAp sijueld) Jood = d
(fuoniquay s)jesepow aney Aew pue Ayyesy Ajsielspouw si Jueld) Jieq = 4
(fioniquay swos aney Aew pue Ayjesy s| Jueld) poos =9

(faoniquay jo subis ou o} ayy sey pue BulAuy) s iueld) usljeox3y =3,

:$910|
:Swie)s APOOM €101 Hz
\ > o) RV LS
_/ ¥ AR L S SrIP T \
\ > \ U A AR
v g R
> - EEl |20 e A
\ > b P A RSN 0N
) -\ S5v o AP w\d;
M i [ =T PR B st 7o
Qu f.\’ AL V0D Mol ¢
Ve

E W ST A5
o £
m i LI wAC W /3.@ WLL
Py WA aro IS AR
\ > : . :
< 0 1 SHRNA0 VOO VVI POl
) i
@ /\, U\qr.\(/‘wwwoo/ FAAMG
SUOI}BAIaSqQ |BIOUDD) (Ajuo (Ajuo abesonos | (Kluo sways | (Ajuo sways (Ajuo FRTESTS awepN saldads
Swals Swols |ealy % Apoopp) Apoopn) SWwo)s Apoop 10
Apoopn) | Apoopmn) sjue|d sjueld Apoopp) | snoasequay
«UnesH | ybiey peag "ON 9AIT "ON spajueld
eld | afesaay |
S0 N0 LY RIVavN ) ) ] S , O (suo
:adA| 19n09 JueUIWIOQG -aled 912410) 101d 1BIpEND JJ0|d 1BjN2iiD
S = Weea 3407 SOL pooon0 | Go5d ~ 2= SATSW

:obe1an0) |ealy Juadlad

BEL-ETYY

-JaquinN 10|d aidwes

:uiea] pjold

Buuojiuop ucyerBap z10g bunds

ayg uonebny wied auepuld-sisauibuy jo sdiog Auly SN



Fall 2012 Survey Data Sheets



(Rionquay Aaeay sey Jospue Bulkp si jueld) J00d = d
(fiomquay siesepow aney Aew pue Ayjeay Ajejeiapou st JUB|d) Jied = o
(fiongiay awos aney Aew pue Auyjjesy sl ue|d) poo = 9

(Kuonigiay o subis ou o} sy Sey pue Buinuy) st jueld) us|20x3 = 3 «

"SSION
'SWaIS APOOM [E30L
525 SSTUWO BT
60\ A\ " :
SUOIJeAIaSqQ [BISUdD (Ajuo (Ajuo abeionos | (Ajuo sways | (Ajuo swajs (Ajuo FITTES awieN sa10adsg
swials Swa)s 1ealy % Apoopn) Apoopp) Swals Apoopp 10
Apoopn) | Apoomn) sjue|d sjueld Apoopn) | snoadeqlaH
ApiesH | ybeH peaqg "oN SAIT "ON ipsjueld
jue|d abelany p
Sdov S5 3@ A\ A\_\%:\ﬂ._ \m‘m ~_ (suof
:adA] Janog Jueuiioq :91eg 3o11D) 10|d JBIpPEND 10 10ld JBN2II)
00} Q9 VUUwWS ld -+3 m,v,m_mi
:abei1anon |ealy Jusolad TN TV ;laquinp 1old ajdweg ‘wea] plalg
2Yg uoReBuy uue aLwapulL-sIesuBuS jo sdiod Ay SN

Buuopuop uopeiebap ZLOZ I



(faonqiay Aneay sey Jojpue Buikp si jueld) Jood = d
(liongiay sjesapow aney Aew pue Ayyeay A|sjesspou s Jue|d) e = 4
(fuonguay ewos aaey Aew pue Aujesy si jueld) pooD = O
(Aioniquay yo subis ou o} apy| sey pue Buialy) S JUB|d) WUS)|80Xd = T «

"S8JON
'SWels APOOM |10
, o FAONT oYU |
worobTs ey
\ H NS piiss
, L
dJ _ .ﬂ._ Wh...chh@ ViAKW pQUN\»
S\ q qrpwa vm_mo\,ﬂﬂ; Csz)f&m..fnzf
L} h
= H IAERSA0| 2 [david
S = ST GU0 SRV ﬂﬂ____, fnhw
= )\ T ARISHWA 2014
(e ;
ve>P M5S0 S\ H rooly u.«uiaon.ra_
SUOINBAIASqQ [BIoUdS) (Ajuo (Ajuo abesanos | (Ajuo swajs | (Ajluo swals (Ajuo SWio)s aweN saidadsg
sSwals SNEN |ealsy % Apoopn) ApOOAA) swals Apoopp Jo
Apoopn) | Apoopn) sjueld sjueld Apoopp) | shoddeqlaH
«UIesH wbIsH peag 'ON 9AIT "ON épajue|d
Jueld abesaay _ 1
oM IO N\ 100G IOV URoh DO Z) [91}0) Ner (auo
:adA | JengQ Jueuiwo(Q :9)eQ 31241D) 10|d lelpenD 10q0|d Je|jnoi
'/.Q0\ SO% VLUng Zd -+3 A \mxz
:abeiano)) |ealy Juadlad WEITLETYY Jaquinp Jold 9|dwes ‘wea] plal4

Buyoyuol uolelsba ZLOT Ied

ays uogeEBI W.ed susspult-sieauIbuz jo sdiog Auly SN



(fonquay Areay sey Jojpue Buidp sijue|d) 100d = d
(Rioniquay sjelapow aaey Aew pue Ayjeay Ajsjerapou si eld) ied = 4

(Aionquay swos aaey Aew pue Ayjeay s| jue|d) pooo = 9

(Auoniguay Jo subis ou o} ol sey pue Buiauy) S jueld) Jus|iaoxd = 3 «

"SOJON
:Swajs APOOM [e10L
\~> A SM (¢ Yooy Wayy  PvoY
¢ L, 34 \
LY
o0 il Ao G
SM %
B o1 N \ﬁ A.-o...b o rLﬂU
2 A o AL
| > R 4% deopn 05
V7 A ST TR POoTT SOy |
441{,0),3,50(» P T .r o] nWE
1 o P A LI
\—> A FZY O 4 IN
i
\ > i 4402 /&
\ ! Nl B
< v T T O NS WTTHRR C4
g k/u_ EVEES ,Cdem
- H 3355 00| a\dmMJ
= o ?ﬂ_a.._u,nw_mou.__o o oomo ﬂm&ﬂadr
L~
O A SSHAT  aouw) pollt
SUOI}eALaSqQ) [eJ2UdD) (Ajuo (Ajuo abelano) | (Ajuo swals | (Ajuo swals (Ajuo XIS T oweN saidads
sSwo)s Swd)s |ealy % Apoopn) Apoopp) Swals Apoopp 10
Apoopn) | Apoomn) sjue|d sjue|d ApooAp) | shodadeqlaH
«u3esH | IubloH peaQ "ON 9AIT "ON épajueld
jue|d abeiany |
=50 L AT WD) O 2 N_ 3 _— OJ Qd\ AOCO
:adA| JanoD Jueuiwog _ ~ :91eq 3j2410) 101d Jeipend 10 %ﬂ\;milow@
"/, Q0| Q9 0uNs <d—+ 3 mwuwi
:abetono?) |ealy Juadlad Jayleapa Jaquinp Jold a|dwes ‘wea} pleld

Buuojuo uoneabaa 2102 Ied

ays uoReEBNI Wie auepuI4-s18aulbug Jo 8dioD Auly S N



\
A

H

A
w
S ™

et MWW
v
2

“Ws Y

My Mg
500

~0v\q
NP\

MYswS

(faonquay Anesy sey Jojpue BulAp si jueld) Jood = d
(fzoniquey sjesepow aney Aew pue Ayyesy Aj@jelspotu s wejd) ieq4 =4

(Rionquay awwos aney Aew pue Aujeay si Jueid) pooo = 9

(Kionquay Jo subis ou o} oy sey pue Buiauy) s jueld) Jus|190X] = 3 «

. S3I0N

SWwia)s APOOM |BjoL

(/.m_,\; *.*am

45 ..uf+ﬁo»nu v

o~ — WD

JO0 2o\ #2a)  NOWuleD
< T oGP AL 5) 6.,&0 0 Af

ol 1\

A 00T

SSoPees w0

)

:@; ,

A

~
J...u(..___.ﬂuo.ovw f._.kt.,.} \*mv\/,&

R o — |

oS TR el

AL
~d4a>

=S AGD

Fd
=2 ea-TID §

NN N

SOopids

o [l
SSOAT  @AUN U0

1i;ﬁ4\‘£211:f_:\;

1..
CONULe 0 umoy?s

1
Jid

b &
LRUIG

oL
WV 0
L9720l

A

500

— 3
F...\_.?k..uodu AR T VR
r ‘

SSOAL  TAouwl  pPod)

r
] YOl y\Vof XN
ﬁ__,\.o J&%o_iﬁ.uw.ﬂ ..

2FIOG0T S U9

f
J1aind

I:}::L_;tji;

>3 OXBS07]

=+

42430 FTIM 34tum

0%

H

A A0 bN\

SUONEAISS]Q |eI3UID

(Ajuo
sways
Apoopp)
*HHE3H
jueid

abeloAo)
[ealy %

(Ajuo
swials
Apoopp)
wbBiaH

abelany

(Ajuo sways
Apoopn)
sjue|d
peag ‘'oN

(Ajuo swals
Apoopn)
sjue|d
9AIT "ON

(Ajuo
swals
Apoopn)
spajueld

LWolS
Apoopp 10
SNoadeqJaH

aweN s9129d§

\T\.rOn..)

0 VAN

:adA | 18n0D) JueUIWO]

ARIE

a1eq

QT (suo
a10110) 101d JeIpEND 10301d JBINoiID

/.Q0\

Y Q7

W aving

Yo -2O

:afeianoy |ealy Juadlad

Joyleapn

Jaquinp 10id s|dwes

S31 [SW
‘wea] pjal4

Buyoyuol uonelsbaA Z10z Iled

3)8 uoEBI Wied suapul4-s19aulBug Jo sdiod AWl SN



(fioniquey Aneay sey Jojpue Bulhp sijueld) Jood = d

AU [O) (fsongiay sjesapow aney Aew pue Ayjeay A|sjesspou s jueld) Jied = 4
SRPEAES Sud% e aan } LyAr |y (AioAlquay awos aaey Aew pue Ayjeay s Jueld) pooD = 9
J yo ST w@ A9 |
A (Riongiay Jo subis ou 0} 9| sey pue Bulauy) SI Jueld) Jus|i9oXT = 3
SSION
'SWwajs APOOM 2101
c ot
N I $S5oAl \uouw) Poel
Yo Swp Y |
7 W ‘
= PYVY {00 TV G S
> 9 25 039 ﬂ _,N\\f \ A {
/ @ ﬂ ) SM HV O Vid
H B Y9l o 435 = A r c
/J i SSRi0 pADNIVAUA
/ i .own.ﬂ_f. oﬂ.daojnv
\6 :oz ] Of +OON Z JZ/ s5ovi] PEo wATd
FRSU A UPY [
el o
{
H 3 A5 2Soch F Y olATY O
=
D U9 o rid&m
Z T
= 1
Y s FH g QY N SN 0% Mo||'™
N 2P A Le el LT ~ A
C el o) o | O | ko ag LI ~» N SN e 7
A e = Sa 57 @w 13 o ¥0O) TITHT T g o TUAGC oS
1 g g Yd - Ao x93
\ H PAOARS
O\ﬁ N EWT sl NaAvv:
SUONEBAJIASQ [eJdud9) (Ajuo (Ajuo abeliano) | (Kjuo swals | (Ajuo swals (Ajuo Swals 9lWEN sa10ads
swals sSw)s |ealy % Apoopn) ApOOAA) Swols Apoop 10
Apoopan) | Apoopn) sjue|d sjue|d Apoopp) | shodadequaH
*YieaH bieH peag 'oN 9AIT "ON épajue|d
jueld | Abesaay
AOCTONW J.u.bs__ NINLA Al ‘ J,\O/ [ex4 (suo
! :adA] Jano) Jueuiwoq :21eq a[aa19) 10|d Hmh_umso IO Tendiy
/.Q0\ 509 NUUNS S - T SO SW
:abe1on0) |Baly JudDlad SETNEET Jequinp jo|d sidwes ‘wea] plai4

Buuouo uoNEIRBaA ZLOZ Ilef

ayg uopeBN Wik sulspuld-sissulBus Jo sdioD Awly SN




&9
ERTE

J&h
LCeT bt

/

[~

u _WMW WA» \.- m —l;.lJ% N

]

(AL

M~

X
)N
A

§ M
A
AR

M0 ICIVAYA
M 0éad
U,\»Gf\;supw

4n g F>IMS

(luonauay Aneay sey Jospue Buihp sijue|d) 10od = d
(Kioniquay sjesepow aaey Aew pue Ayjieay Ajajesepow S| Jue|d) Jied = 4

(fuomquay swos aaey Aew pue Ayjesy si jueld) poo =9

(fxonigiay Jo subis ou 0} 3Nl sey pue BuiALy) SI Jueld) Jus|jedxd = 3 .

'SION
ISWa}S APOOM |BIOL 5
\0 ] N\/ & \w ~ Z ﬁ _// .mm /?./@
AR P S 2 ) S™ ST
4 a d| M ez A N {
— e iy ] ] f 1 L
o il Nieaniatadl o — o Ty T guinav) R AN
ﬂlV i Jés.ﬁléf w\au,_ Moir
U0 w4
9 09 SN -
Catmymagw 2WOS 4 1 5 05 .ah NG M ;/Q 7 -1
| > T N I e e
\ t PR IR B0V
_ i &?%@moq, u.:w ;imﬂ
C o
d f oS0l dWppis
~ V i mmd._,_\.o 1‘.\__69_(;6)
./ ﬁ -U.UNB*M_S\J nwE.QJJ\U
SOeNyyD ey & ﬁ YsnNa \_.*oﬂ
: 1 |
- ﬁ 1 “U.«QQ.*/U ) [ f.CjCQO-ﬂQQ
2 H ST YR T 3 Vo d
. it GO IITT SUIPW
67 v SV ORI
[ ]
7\ Y 12000 W
SUONBAJASQ [elauds) (Ajuo (Ajuo abelano) | (Ajuo swajs | (Ajuo swajs (Ajuo Swiols awepN saloadg
swa)s Sways |ealy % Apoopn) ApoOpA) SWwa)s Apoop 10
Apoopn) | Apoomn) sjue|d sjue|d Apoopp) | snoaoeqaaH
«uyesH | yblaH pesq "ON SAI7 "ON épajueld
jueld abeloAy
FSLEA/aW, Z\[M]0] O
:adA] 19800 JuBUILIOQ] :81eQg 31241D) 10|d JeJpENY) JO 10{d Je|ndiryy
7001 507 PUwnS Nd — €2 mvﬂﬂa\
:abelono?) |ealy uaolad WETNEETY Jaquiny 1014 ajdwes ‘Wwea) peI4

Bupoyuol uoelaban ZL0Z led

alg uonebyy wied suspuld-uesuibul jo sdiod Ay SN



(faonigiey Anesy sey Jojpue BulAp sijueld) Jood = d

(KioAiquay ajesepow aAey Aew pue Ayjeay Ajgjelspow S| Jue|d) Jied = 4
{(faonquay swos aney Kew pue Ayyesy si Jueld) pooo = 9

(fuonigiay 1o subis ou 0} 3| SBY pue BuiAuy) SI jueld) Jus|i9oxa = 3

SSION

1SWajs APCOM [BJOL
TV i C._.db\.«w) vs_)
\ > H WP TN O A0
/ > i ADASO WY u.x N
- m ~5FTUN ST TIPS
1
E7) X Lo AR
\ SN A
o W ] B~ B IN ? i v(_,,csc.‘_m
20
g ;
Soo—ot
= JEE . \ S N ©o Vi
4+ sk, 04,3 e a . { i
d £ 23 2500 SVaNg
o)
USU UaZle
: SM
d dN 2% .24 / N v/ ~
o7 [ + 20 bV Ua
£9 4 SS oA toouoD Pl
suoljeAsasqQ |eJauds (Ajuo (Ajuo abe1ono) | (Ajuo swiays | (Ajuo swals (Ajuo S wals awepN sardadg
swals Swajs |easy % Apoopn) Apoopn) Swals Apoopp 10
Kpoopn) | Apoopn) sjue|d sjue|d Apoopn) | snoaseqlaH
«UJesH wbiey peaq 'ON 9AIT7 'ON ipayueld
ue|d abesony | =
SIS R0 L AAOV D Yoo A do: ol suo
:adA| Jan0D JueUIWOQ :aleq 8J041D) 10|d Yespend 1o JQid ._m_smh‘_»\v.
7.00] g% WNIUUNg +d— \D S)SW
:abelanon) {ealy Jusdlad Joyleapa Jaquinp 1old a|dwes ‘wea] peid
oys uogeby wie auapuld-sisauibug Jo sdiod AWy 'S N

BuuopuO UoGEIRBIA Z10Z e



(fuonigsey Aaeay sey Jojpue BuiAp sijueld) 100d = d
(fsomgiay sjesepow aney Aew pue Ayjiesy Ajsjesapou si jueld) Jied = 4
(Kuoniqiey awos aaey Aew pue Ayjesy Si Jue|d) poos = 5

(Kioniquay 4o subis ou o} sl sey pue BulALL SI Jue|d) Jus||@oxd = 3 .

‘SOION
:SWa)g APOOM [EJOL
{
S \Jﬁo 0 U
4 a4 4] 2% %, 53 N MV \yz 77 )
VO 3 v S mS
SM A M
s NS , A )
— = I U/\,*UQ _oC,/G(,rfw
> \I I3t \w\wlmu...VOO_a \V/n.._\,)_)ﬁ.“.
a'd L3 57 i \
v n TDNA.,)I»/ A o Ms
# 5 oo U T A0
]
€ i 2 L I
\W TA G._r..‘ﬁs.hﬂu)dm.:,ﬂ w.dUr/ MOAAD
\ q Fs oGO
T f AT RO
/ i UVIRVAADN 3 Y j
CS A m. 1_ =V o] MOM =)
bl n
SUOIJBAIISQQ |BIBUID) (Ajuo (Ajuo abeiano) | (Ajuo swajs | (Ajuo swals (Ajuo Jwa)s Swep saloads
swa)s Swals |ealy % Apoopn) Apoopn) Swa)ls Apoopp 1o
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | snoaosequaH
«UlesH ybioH peaqg "ON 9AIT 'ON spajueld
jueld obeloay
SsoAo \vp rAINMEY ,0Z (suo
/ VD7 /Q\w\w& :adA] JaaoQ weulog :?1eq 31241D) 101d Jelpend Jajo|d JejnaJig
790Q] g9 WUUNns Sd =172 SA/ SW
:abelano?) |ealy usdlad JayIBapA JJaquunp 10|d a|dwesg ‘wea] pjoid

Buuoyuol uonesBbap Z1.02 led

a)g uogeByW Wied ausspuld-sisauibul jo sdiod Awry § N



(fioniquay Aneay sey Jospue BulAp sijueld) 100d = d

(fionquay sjeispow aaey Aew pue Ayjeay Ajsjelapow sijueld) Jieq =

(fuoniqiay swos aaey Aew pue Aujeay s! Jue|ld) poo9 = 5
(fionquay jo subis ou o) 3| sey pue Buialiy) Sijueld) usjjeox3 =3 ,

'S3JON
iSWalS APOOM [eJoL
Sw o< h....w
(2 (=]
B S I P , Al S™
1 2 wo NS
A S™M Ao 2yl
s 2009 ! G0 oy o W= P REL I I \ POOTROY wHIS
i
X \ > , SEEEL v
otE
2 a2 3 el ) S N\ WO u\d
=) 3 3 $'G1 Wm;% HO, & m \/ {
/ T_ r=e™ M\ ,_Cc_, SRS
iy B
QW 1 SSOAY  lLzaoud P24
SUOIJBAIDSUQ |BeldudD) (Ajuo (Ajuo abe1ono) | (Aluo sways | (Aluo sways (Ajuo Swals aweN saloads
Swd)s swols |ealy o, Apoopn) Apoopn) Swals Apoopp 10
Apoopn) | Apoopn) sjue|d sjue|d Apoopn) | snoaseqlaH
«UeoH yb1oH peaq "ON A7 'ON épajueld
jueld obgJary |
SSedY WWOU0D) PN Z\ )20l , 02 (ouo
:adA] J9A09 Jueulwog :sjed|  apuID) 10id 18IPEND J0gO]d JeindIy
A 09 DUUDS bLd — D S | Sw

-abeIano) [ealy Jusolad

-Jayjesp

:Jaquinp 10|d ajdwesg

‘wea) pjald

Buuopuop uonebaa ZLOZ IBd

ayg uoneBbyw wie swapuld-sesubug jo sdiog Awly Sy




(Kiomqiay Aneay sey Jopue Buidp si jueld) 100d = d
(f1onquay sjeiopoll aney Aew pue Ayyeay Ajolesspow si jueld) Jied = 4
(Auoniquay awos aney Aew pue Ayyesy sl Jue|d) PooS = 9
(fuoniquay yo subis ou o} sy sey pue Buiauy st jueld) ue|ieox3 =3,

"S3I0N

iSwajg ApoOM [ejoL

o0\ % Vu_ﬂ;m CABUO I Pood
SUOIJEAISSqQ |BI2UdD) (Ajuo (Ajuo abesano) | (Ajuo swals | (Ajuo sways (Ajuo Swols awiepN sa1%adsg
CEN Swals |ealy % Apoopn) Apoopn) sways Apoopp Jo
Apoopp) | Apoopn) sjueld sjueld Apoopp) | shodoequaH
«uiesH | juybieH peaq ‘'oN 8AIT "ON Jpajueid
jueld abeloay .
SSTNC  Lu Puoo  Pool AN G
adA ) Janog Jueujwoq :a)eq 810J10) 10|d 1eJpend) 18 joid Jejnoll3
Q Q) 709 WHuuns ald—\> S>1) SW
:abelano)) jealy Jusdled METHE=ETYY JJlaqunp joid s|dwes ‘wea| pjald

Buuayuoy uonesbsA ZLOZ Iled

8)s uogebyy Wwied swapu4-uesuibuz jo sdiod Auly S N



(fionquay Aaeay sey Jojpue Bulhp sijueld) 100d = d
(Aionigiay syesopow aaey Aew pue Auyyjesy Ajsjesepoul s jueld) Jied = 4
(fioniqiey awos aaey Aew pue Ayjeay s! jue|d) pooD = 9

4eyd sveu T dS s wo fInsIs g0 ani R S& (K1oniquay Jo subis ou o} Sy} SeY pue BuIALU} S1 UEB|) JUSII99XT = T «
S8JON
'SWe)S APOOM [E30L
\ H Q5 405
1
>4 C,...) TTATOTNS
YA S™ e :
baon 19124 3 d 1,0s 2 N .
\ = \ X SN WS ARCEa NS
d P4
I - i TP AN >a X0 J
- A SWeW U euLS
=
S \/2 r)w,ﬁ. U Ao
(Poop 5oL, 4 4 ,Oh 4 ZE , 7 N p/ ;
\f/ w ; NOO ua
4 4 3|tz ez €\ N M - -
\ S 7> 2>ATW O DS
dws) E] L9 fv v/
/ - i as A DAY
M i ,muwunﬁuﬁ,cs n«.&.dﬂjm
jQV i m.wEﬂ.. .ﬂub.ﬁi.ﬁb TUW\.
ON i rfa..(lﬁnu ﬂ.\ _ A Cc_._jugﬁqan__
SUOIJRAIIS(() [EJDUID) (Ajuo (Kluo | ebe1eno) | (Kjuo sways | (Kjuo sways (Ajuo XTI T aweN saloads
swajs Swajs |ealy % Apoopp) Apoopn) swajs Apoopp 10
Apoopn) | Apoopn) sjue|d sjue|d Apoopp) | snoadsequaq
Luieaq | ybreH peaq "ON SAIT7 'ON ipajueld
e|d pbeiaay
SSUA0 . LU0 P Yol =<\ woZ ) o\ 0 (ouo
:adA] Janog jueuluioq @1eq 3[2d1D) 10|d 1eipenD I N
/.QC\ Q7 W“uuns \id =) S2TT sw
:abeson0”) [ealy Juadlad WETNEETYY Jequinp Jold 9/dwes ‘weay plold

Buuoyuo uonesbeA 2102 Iled ay5 uopeByIW Wie4 swspul4-siaubBUT o sdio) AWy SN



(fiomgiay Aneay sey Jopue BulAp sijueld) Jood = d

(f1oniqiay sjeispow aaey Aew pue Ayjeay Ajejesapouw si jueld) Jied =
(Aionquay awos aney Aew pue Ayieay si jueld) pooo = 9

(Kionquay Jo subis ou o} el sey pue Butauy) st jueld) Ju9|ieox3 =3

'SOJON
'SWis)S APOOM [EI0L
\ Y “wSMA T 3eS
—

J \ 7 | SM (o) VB35 mpoem

= o

, S M use uwoa b

o 2704 J w| 7 | __

w 7> U’ v O vid

S | > 0 o
@ /m H SR Liaouwuod v
SuoljeAlasqQ [elauas) (Ajuo (Ajuo abe1ano) | (Aluo swajs | (Ajuo swals (Ajuo ATTES TS aweN saloadg
swajs swals |ealy 9% Apoopn) Apoopn) sSwajs Apoopp 10
Apoopap) | Apoopn) sjue|d sjuejd Apoopp) | snoasequaH
«UiesH | 3ybieH peaq ‘ON OAIT "ON épdjueld
jueld abelany |-
STV Laovuwed Yoo N__o; \O’ lird (auo)|
:adA ] J9n0] Jueuiwog _ 81eq aJo419) 101d 1espend Jado|d ._m_zow_o.v
/.0Cl 09 Vuvrs 6 ~\) S THOW
:abelan0?) [ealy Juadidd W :ET VY :Jaquinp 10|d a|dwes ‘wea| plal4
Buuojyuop uoyeaboA ZLoZ IIed

2y uoyebyp wiey suspui4-aaubuy jo sdiog Auly SN



(faonigsey Aneay sey Jojpue Bulp si jueld) 100d = d
{fioniquay ejesapow aney Aew pue Ayjeay Ajgjesapow si JUe|d) Jied = o

(Kiomauay awos aaey Aew pue Ayjesy st Jueld) pPooS = 9

(Auomgiay 1o subis ou 0} 8[| Sey pue BuiAuyy SI Jueld) Jus||8ox] = 3

"SSION
:SWwie)S APOOM 8301
d .m’ ﬁOUUgU)/JCL ﬂ»(.S/OoJW
~v r U./...Lﬁb( ﬂr(apg..nw_.mvl
\ fuy .umd&_.mu ﬂ\.&dc.du 1n.vuL
8 b g AT ST oo v od
SUONBAIaSqQ [eldudd) (Ajuo (Ajuo abeioA0) | (Ajuo swals | (Ajuo swa)s (Ajuo FXTTES T aWweN Sa199dg
Swals swa)s |ealy % Apoopn) Apoopn) Swa)s Apoopp 10
Apoopn) | Apoopn) sjue|d sjue|d Apoopr) | snoadequaH
+UNesH | BisH peaqg ‘oN 9AIT 'ON épajueld
jueld obelany \
i vod Z| ‘ 41)Q} , 02 (auo
:adk| Jano?) jueuiwoq ‘eleq|  @pAD) 10id 1eIpenD 1o X[ Jeindid
u\.oo._ WOQ nuuns ’u |\G\U m\y #llmg
:abeIan0) [ealy Jusdlad Jayieapa Jaquunp jold a|dwes :wea] piaid4

Buuoyuop uoneiefaA Z10T lled

2ys uogeByp Wied swapu|4-sisauibug jo sdiod Auly SN




(Ksomigiay Aneay sey Jospue BulAp s1jueld) Jood = d
(fonquay ajesapow aaey Aew pue Ayyeay Aj@ielapow si jue|d) Jied = o
(Auoniquay swos aAey Aew pue Ayjeay si Jueld) PooD = 9

(fuonquay o subis ou 0} sl sey pue Bulauy) st jueld) Jug|(@9x3 = 3 ,

‘SOION
:Swv)S APOOM [ejoL

m i wwﬁ,\,\/m A\S)OSJQ,V 400&&

\ > = S\gou T e UgS

m N Y4 .MjJ T o 1 YO\

a wZh /U / Z A)an 423 <\V
\ > y TINA XSS
, V \1 wva> o S VW A_fgl_oﬂ)m
o)
N S ™ WSO w2 N2
4 J| ,z9.v9 / 7 N - 2
] © 2L M WO M S
Coon A - m{sm Yooy w\/7 Uw_ + .
DA DR v.u;dwfq,)\ ﬁ\o ANH A9 4 A 3 %w.,NJ :qu lN\ ® 7 .ﬂ
= 7> L.

533,507 o) L X S LI

s iRIE 3T D N T WY = F[.2) Sh Lht C |

Am\wv i ST IITR T A MO) VW O]
SUOI}eAIaSqQ [eJaudD) (Ajuo (Ajuo abeJano) | (Ajuo swals | (Ajuo swals (Ajuo AL TS aweN saloadsg

swajs swals |ealy % Apoopn) ApOOpA) swals Apoopp 10
Apoopn) | Apoopn) sjueld syue|d Apoopn) | snoadeqlaH
«YlesH wbiay peaqg "oN 9AIT 'ON épsjueld
jueld abeJany g
VA0 O gA , N \ Q)
‘adA ] JanoQ-jueujwog :9leq 8j011D) 10|d leipeny JaJo|d J mmﬁ
"/ 00| 507) ung HId-TD SATSW
:abelanoy) |ealy Jusdiad METH=ETY :Jaquinp iotd s|dwes ‘weay poi4

Bunouuow uageseban Z10Z lled

SIS UogeByy ule auispuld-asauibud Jo sdiod Awry § N



(fiongiay Aneay sey Jojpue BuiAp sijueld) 100d = d
(fionquay sjesopow aaey Aew pue Ayjesy Ajejeiapow st jueld) Jied = 4

(fuomigey swos aney Aew pue Ayiesy s! Jue|d) pooD = 9

(fuonigiay 1o subis ou 0} 8[| sey pue Buiauy Si Jueld) Jus|[8ax3 = 3 ,

'SOJON
1SWeS APOOM [e101
//\‘ i ,..n..r,.o()_ uvac,da/énf
N \ NEL G
: G V7 , N SN SepRey Ui
o 15 BN oL > 00 Ig T Swerns
TR P 3™y ?5&),4).0} A ku W .Nn ,_Oﬂ Ok /\J I \/ w7\/ "
\ H IOTP v a0
7 b
N i AR TS
|
N | \/ w 77 V)/O Q g
E it 3
22 FA | T cwom>
\ > 4 L
.N\ o 240w GC,.MQC_;.W
\ Y O e ,.aoioﬂs, o hate 760
\7 sl PETETVEI N
+\w 1 fé.émt_:? 5507\,&
SuoljeAIasqQ [elauds) (Ajuo (Ajuo abesono) | (Ajuo swals | (Ajuo swels (Ajuo XS TS aWeN saldads
swajs swajs |lealy % Apoopn) Apoopn) swajs Apoopp Jo
Apoopp) | Apoopn) sjueld sjue|d Apoopn) | snoadeqloH
«UieaH | ubieH peag ‘oN 8AI7 "ON épajueld
jue|d obelany \
WD WOa 4 _S:OJ , O C __(auof
:adA] Janod jueuiwo(d :9led 3|2119) 10|d 1BIPEND 10-10[d Jenosd)-
. QG; SO "wumrs SYa- 69O S ) SW
:abelano9 [ealy Juadiad HETNIET Y -Jaquinn Jold 9|dwesg wea] pald

Buuoyuo uoyelsBan Z402 e

ayg uonebyy Wied suispuid-sesuibug jo sdio) Auly § N



(f1omaqliay Aaeay sey Joypue Bulhp sijueld) 100d = d
{f1onquay sjesopow aaey Aew pue Ay)eay Ajejeiopow sijueld) Jied = 4

(fiomgiay awos aney Aew pue Ayjeay s! Jueld) poos =9

(Kioniguay Jo subis ou 0} 8| Sey pue Bulauy) sI jueld) jus|i8ox3 = 3,

SI0N

1SWa)g APOOM [BIOL

P

7 m STew AT e W ccmp__ow
N00 v miﬂjm
A Jd|  .e§ .On SN\ A
o we Gooadray |y \n,. .8 wm ey = m \/
PP V7 H e uoay AN
1
A 4 2 09 T m, S S M 90 ©id
S 3 vlLsh z='9 : !
/\N H lvu..\mTUfcu ] STaaAand
C |
\N(Q 1 C(Z.J..\.\L_«/ CC:JU/,C,JOQ
SUOIJRAIaSqQ) [BI9UIS) (Ajuo (Aluo obeiono) | (Ajuo sways | (Ajuo swals (Ajuo AT aweN sa19ads
sSwa)s Swals |ealy % Apoopn) Apoopn) swals Apoopp 10
Apoopp) | Apoopn) sjueld sjue|d Apoopp) | snoaoeqlaH
<UleaH ybraH peaq "ON 8AI7 'ON épajueld
jue|d oabelany |
e IANEIDE] Oz (8uo
:adA} Janon JueuiwoQ v :91eq aj2119) 10d JeJpenD Jo 0ld _m_:oh_\o\u
-/.00\ 505 “uuns MNd -2 SAT SW
:abelanos) |ealy Jusdlad Jsyieapn :Jlaquinp 10|d s|dwes :Wwea| peig

Buuoyuoly uogelsBan 2102 lled

a)S uogeBiu uled auapuld-s9auIbug jo sdioD Ay § N



(fioniqiey Aneay sey Jojpue BulAp sijueld) Jood = d

(Kionquay ejesapols aaey Aew pue Ayyeay Ajsyesapow s jueld) Jed = 4

(fuonguay swos aaey Aew pue Ayjeay si juejd) pooD = 9

{(fuongiay 3o subis ou o} 9| SeY pue Buiauy) SI Jueld) Jus|Ieox3 = 3 «

SSI0N

:SWIalg APOOM [eI0L

N i D\ \x,ufﬂmnr:_\fm
,— N \J M_L/ HAvo 0{4//\,4.1.. nﬂrtd...jm
4 J Ll n9E
/ V T— r- > tnucy ,, AN
/.V H q.u.urvgﬁ.frl mgd?m
|
NRIBL Ao
4 3 as .8 .N N A =
SSo A LAMWOD 22J
+ H "
S i it VARY WA oﬂ.r.up C»\\m
g Y Pp\0aad \d x3dhy i
3 ] J..BES,T_:E\QQ_, HAVTUO @_ﬂLCL
/Dw A H,.éeu.nu\..__,.gjd_agéhw
SUoI}eAIaSqQ [BI2UID) (Ajuo (Ajuo abelanog | (Kjuo swals | (Ajuo swals (Ajuo PTTES TS awepN saivadg
Swals Sways jealy % Apoopn) Apoopp) swajs Apoopp 10
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | snoadeqlaH
«UlesH ybioH peag "oN 9AIT7 "ON ipajueld
jueld abelaay g
— AN I TU0 o 4| 04:O¢
:adA] 189m0 JueUlWOQ :8leq
m\.oo/ 309 “auuns tld -1
:ab€la

AOY) [BRJY JUSDJad

Jayleapn

:Jaquinp 10|d 8|dwes

‘wea) pjald

Buuoyuo uonelpsa ZLoZ Ik

a8 uogesiy Wwied 3uwapui4-s18aulBua jo sdio Awly SN



(luoniquay Aneay sey Jojpue Bulkp si jue|d) Jood = d
(fuongiay sjesepow eaey Aew pue Ayyesy Ajsieiepou st jueld) Jled = 4
(fioAiquay awos aney Aew pue Ayjeay sl jueld) poos = 9

(ioniquay Jo subis ou o} o sey pue Buinuy si Jue|d) Jus|i@ox3 = 3 «

‘S3ION
:SWwa)g APOOM [EIOL
. 3 TS 305D
o _ ji e _-l e l.:, WA o g“ W —_‘._
) H 33TARIS00)| o\d NG
SUOIIRAIIS(Q [BIDUID (Ajuo (Ajuo abelano) | (Ajuo swals | (Ajuo swa)s (Ajuo ST aweN saloadsg
Sw)s Swals jealy % ApOOpp) Apoop) swa)s Apoopp Jo
Apoopp) | Apoomn) sjue|d sjue|d Apoopp) | snoddequaH
«UleaH ybieH peaqd 'ON 9AIT 'ON épajueld
ued abeioay
&.l\.w_\__,l_l 2500 FJNa A& INaH&U‘:O_ AQCO
:adA ] JanoD jueuiwoq :aleq ajpNDY10]d 1 IPENT)I0 10|d JejnailD
"/ Q0N 5095 huuns Nw/Ll\ avlu ST/ SwW
:abesano? |ealy Jusdiad -Jayleapn Jaquinn jold 8|dwes ‘wea| pjat4

Buuoyuol UOREISBA ZLOZ I8

a)g uogebyy wied suapuld-sissuibug jo sdiod Awny SN




(faoniquey Aneay sey Jojpue BulAp s jueld) 100d = d

(fiomgisy sjesepow aaey Aew pue Ayyeay Ajsjesspoul s jueld) Jied = 4§
(fioniqiey swios aney Aew pue Ayjesy s! Jue|d) poos = 5

(Kioniqiay Jo subis ou o) ey sey pue BulAly SI Jueld) Jus|ieoxg =3,

‘SSION
iSwe}s APOOM [ejolL
m \T_ ¥ N U.;.;....G\:_?g.r.\m»h“ %A)ﬂﬂﬂ.ﬂwﬂ&
Le 2o e MAS )
Om i R R a RV, SR YO\ O DAMND
+ ) | S5 TASSSOST S TeaNd
SUOIBAISSqQ |BI3UdD) (Ajuo (Ajuo abesano) | (Ajuo sways | (Ajuo swiays (Ajuo Swals aweN saioads
swals Swiajs |ealy % Apoopn) Apoopn) Swals Apoopp 10
Apoopn) | Apoopmn) sjueld sjue|d Apoopp) | snoaosequaH
peaH | by peaq 'ON A7 "ON épajueld
jueld obeloAy ,
2y Ardoe)  Jjema 2l Ly)o (suo
:adA] Jano) jueujwo( :9leqg m_o__ovg 10 10| Jejnoa)
LT 09 W uunns Lid -<3 SA | SW
:abeIan09) |BAIY JUSDJRd N EET VY -Jaquinp j0|d s|dwes ‘wea| pal4

Buoyuo uoneiabap ZL0Z e

a)s uoneBRIA wied auapul4-sizaulbu3 Jo sdioD AWy s N



(Kionglay Aneay sey Jospue BulAp s| jue|d) 1004 = 4
(fuoniglay ojelapow aAey Aew pue Aujeay Ajsjelspow s jue|d) Jled = 4
(KuoAiqsay awos aaey Aew pue Ayeay si Jueld) pooo) = 9

(fionigay Jo subis ou 0} oy sey pue BulAly) st Jue|d) JuS|i@dX] = ]

SOI0N

1SWa)S APOOM €301

&3 WHAUIPLS

oz k3!
S o erS.v/\v:.;,rw TSRO
S 2 T S FRAV YIRS w:vo,k ¥
SUOIBAJIS(Q [el2Ud) (Ajuo (Ajuo abelanos | (Ajuo sways | (Ajuo swals (Ajuo PATTE TS awep saloadg
swojs swols |ealy 9, Apoopn) Apoopn) swals Apoopp 10
Apoopn) | Apoopn) sjueld sjuejd ApooAp) | snoddequaH
+uMesH | bieH peaqg "ON 9AIT "ON épajueld
jueld abeloay i
S50 anwyDs & T onewg Nf\&.:o‘ (auo
:adA] Jano] jueuiwoq :9)eqg 3pI19) Sald 10 10|d Jejnong
/. .00} Q9 WY¥ns o7a -¢2 SHASW
:abelano?) |ealy Juaosad :Jayjeapn :Jaquinp 1014 9|dwes ‘wea| plald

Buuoyuoyy uoneabap Z10Z les

ayg uonebyipy wie4 suspul4-siesulbul jo sdia) Awry SN




(Kioniqiay Aneay sey Joypue BulAp sijueld) Jood = d
(fioniqioy ajeiapow aaey Aeul pue Aujeay Ajsjesspou si jue|d) Jied = 4
(fuonquay awos aaey Aew pue Ayjesy si JUE|d) POOD = ©
(fionquay jo subis ou o} sl sey pue Bulauy} SIue|d) JUS|80X3 =3

S3I0N

“SWayS APOOM |BI0L

_ T A AR 2 Q\GUJ?Q\. D
\ R 435 S oo IREE
= x| S Sonpeos 1Yo w pad
= VAATY ) (_.w..‘
o / ll/ F ¥ Ji AoV Cw
Q| Q I Peagus plvm
> FAPBSS0o0] 214 o
3L " g
SUOIIBAIaSqQ |eJauds) (Ajuo (Ajuo abelaros | (Ajuo swiajs | (AJuo swe)s (Ajuo FXTTEITS sweN sa19ads
Swals (SITET |ealy % Apoopp) Apoopn) Sw9)s Apoopp 10
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | snoaseqlsH
<UieaH WbBioH peaq ‘oN SAIT "ON ‘pajueld
jue|d abeloAy y
>y S >S00 EGERS zV) LYol (suo
. :adA] Jan09) Jueulwoq :91eq ajou10330ld 1eJPERD IO J0Id feinond
/. Q01 5QS hUuuNns yed- 3 SA] SwW
:abeianon |ealy Juddled MEINEET VY :Joquinp 10|d idwes :wea] pjoid

Buuapuoy uopesbap Z1LOZ IIed

2)S uoneBAIN UueS susepLIf-sauBuUT Jo sdiog Auly 'S N



(faoniqiey Aneay sey Jospue BuiAp sijueld) Jood = d

{fsonquay sjesepow aaey Aew pue Ay)eay Ajejesspouws si Jue|d) Jied = o
(faoniqiay swos aney Aew pue Ayyeay si jueld) pooD = 9

(Aionquay 3o subis ou o) ajI| Sey pue Buialiyy s jue|d) Jus)I8oxd = 3 «

S310N

1Suie}s ApooM |ejoL

-

s VAT wrvﬁ..f.;).
< H
| \ N S Svipess SRV Fe)
ON *' R ™ v uow
V o 2TV B RN 2t VM
05 AT eug rnﬂ =
\ !
7 v ST NF A4 Feo\CTE AL
S H dor e
M I IR \TVﬁ, S
Q% A PEST - L I SR
SUOIJBAIISqQ |BIouds) (Ajuo (Ajuo abelanog | (Ajuo swajs | (Ajuo sways (Ajuo PATTES TS awepN salsadg
swals swals |ealy % Apoopn) Apoopn) swals Apoopp 10
Apoopn) | Apoopn) sjueld sjueld Apoopp) | snhoaoeqlaH
«uiesH | yblaH peaqg "oN 9AIT7 'ON ipajueld
jueld abeloay \
>y A 38 00y >\ & AN Gl 2111V O\ (suo
:adA] 1anoQ Jueuiwod 9leq o_o__%% 10 101d JEjnNoKD
JL\:OQ/ \@..__ 06 vuursg ><d - %2 MM‘ SW
:JlaquinN 10|d 9|dwes ‘wea| pieid

:abesano)) [Baly Jusdiad

“Jayleap

Suuoyuojy uoneiRBan ZLoZ Iled

8IS uoReBb ULeS BUIBPUIL-8183UIBUT jo sdio Awly SN



(Kuoniqisy Aneay sey Jojpue Buldp si jue|d) Jood = d
(fuoniqiey sjesepow aney Aew pue Ayyeay A|sjeiapow s jueld) Jied = 4
(fuoniquay awos aney Kew pue Ayjeay si jue|d) pooo = 9
(Kioniguay Jo subis ou 0} 9} sey pue Buiauy) st jueld) w9|eox3 = 3,

"SSI0N
:Swajs ApooM [e10L
2400 Jduwos O\O V7 i SN A A0S ONTFE
/ mg‘ji\wlx)ou,n | TS AAT
o\ P OIS0 WP A VGO Chyod
o TSOA% Larouoo ve2)
N EARTIA =00s
SuoljeAIasqQ |edaudn (Ajuo (Ajuo abesano) | (Ajuo sways | (Ajuo swiays (Ajuo SWwid)s aweN saloads
swajs SWAS |ealy 9% Apoopn) Apoopp) swals Apoopp Jo
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | snoadeqsH
«uiesH | 3IybleH peaqg ‘oN 9AIT "ON épajueld
jueld abesany
WSOA T IV 2\ | LY]a) (suo
s . »: ~ . . :adA] Janod Jueujwog :aleq 3124190 d Jeipend 1o 10|d Jenaid
hrgvg\ FTFv> 3\ ‘V~ \.\ Q\\wd\, .VLdO; T. 0% wuuns m&m — mm _Wy— SW

:abelanoy) [ealy Juanied

ETN=CTY

;Jlaquiny o4 ajdwes

:wea| pfold

Buuoyuol uopeisBa ZLOZ e

8)S Lonebaily wied sulspui4-uaswbul jo sdioD Ay s N




(Kionqiay Anesy sey Jospue Bulkp si jue|d) Jood = d
(Kiongisy ajesepow aaey Aew pue Ayyesy Alsjeiapouw s| weld) ied = 4

(fiongiay awios aaey Aew pue Ayyesy sl Jueld) poos = 9

(Kioniqray jo subis ou o} ap| Sey pue Buiauyy s jueld) Jue||eox] =3 «

SOION
:Swajg APOOM [e10L
|
S¢ " FUZNZI P U 440N
9 a TIUS 5SS SOy T
SUOIeAIasqQ [eJaudsn) (Ajuo (Kluo | obesano | (Ajuo sways | (Ajuo swia)s (Ajuo FATITS T aweN saidads
sSwajs Swjs |ealy % Apoopn) Apoopn) swals Apoopp Jo
Apoopn) | Apoomn) sjue|d sjue|d Apoopp) | snoadequaH
LesH | by peaq ‘ON 9AIT'ON | ¢pdjueld
ueld abelany
AP ss TV =Z1) CVJ ov (auo
:adA] Jano) ueuiwoq ~ \ :aleq ao41)) uoEr#Eum_._mu 10 )0|d Jejnono
"/ ©0] SOn wOourg Kz —-2= SV Sw
:abelanog) |ealy Jusdlad :Jayieapn -Jaquuny jo|d aidwes :wea] pfald

Buuoyuol uoneisbaA Z1L0Z Iled

3 uogeby wied suapul-sieauiBu3 jo sdiod Ay SN



(Kionquay Aaeay sey Jojpue Buldp sl juejd) 100d = 4

(fionigiey sjesapow aAey Aew pue Ayyesy Ajejesspoul si jue|d) Jieq = 4
(fronigiay awos aney Aew pue Ayjeay si JUeld) PO = ©

(Kioargiay Jo subis ou oy el sey pue Bulauy; S| jue|d) Ju|eoXx3 =3 .

'SI]ON
:sw9)g APOOM [BJOL
Oﬁ i Wuc.._nw _G\m.dﬂ..r,?o.ﬂl
lm N i m,_|W VA Y D1 .Q.Un"._ﬂ v
=
o A Shaxuvar\YiT 22 7 PAIGVS
ﬁIN I — 7 _ S AT 7..., Aoy __M‘G__.{.,.
SuoneAIasqQ [eJaudn) (Ajuo (Ajuo abe1ono) | (Aluo sways | (Ajuo sways (Ajuo UGS SWEeN saloads
SWwa)s swals |ealy %, Apoopn) Apoopn) Swals Apoop 10
Apoopp) | Apoopn) sjue|d sjueld ApooOAN) | snoddeqlaH
MeaH | bleH peaq "ON 9AIT 'ON épajueld
jueld abeioay °F
SO mose  Co3207 D 1) L o) (ouo
:adA] 180D WeuiwoQ :8leq m_uh_%mo_n_ Enmzmvo 101d Jenaad
"/ Oc)\ SOy hLuuNS SzZd -¢3 SAl SW
‘wea] pisid

:abeJano) (ealy Juasiod

LTSI

JJIaquinp 10|d 9dwes

Bugonuop uonelebaA ZLOZ led

ayg uoneByy wied sulapul4-sisauibul Jo sdioD Ay SN



(fonguiay Aaeay sey Jospue BulAp sijue|d) 100d = d
(fionquey ejerapow aaey Aew pue Auyyeay A|@jelspouw s| Jueld) Jieq = 4

(Ksoniqiay awos saey Aew pue Ayjeay si Jueld) poos = 9

(Aioniquay Jo subis ou 03 sl sey pue BulAlLy) S| Jue|d) JUs|i9oXT = 3,

"SOI0N

:Swa}s APOOM |EIOL

O_ \—rﬁr+wd fJ\JJdvr) \V.Jvrjﬂ)
SC MO f oD | NOAAD
S “usSnA 430S
o0 RSSO S\davd
SUOIJBAIaSqQ |eJaudn) (Ajuo (Ajuo abeJano) | (AJuo swas | (A|Uo Swals (Ajuo Swa)s aweN saldads
Swals swials |ealy % Apoopn) Apoopn) swals Apoopp Jo
Apoopp) | Apoomn) sjue|d sjueld Apoopn) | snoasequaH
«uyesH | ybieH peaq "ON OAIT "ON épajueld
jueld obeloay
LR Soo\  2yamwnd 2V Lol (suo
odA ) Janogqueuiwoq :9]eq 92.410)J0Id usulum:G” 1 J01d JB|N2ND
") OQ)\ 109 Wuuns T I-<3 — S\ SW
:ab¥19n09) |BalY JUBDISd TN IETYY -Jaquinp 10|d 3|dwes ‘weay pai4

Buuoyuoy uonziebap Z10Z e

2)S UoREBIA ULleS BulapUl4-sieaulbu3 40 $AI0D AWl 'S N




(fuomaquay Aneay sey Jojpue Bulkp sijue|d) Jood = d

(faomquay ajeiepow aney Aew pue Ayyesy Ajsjeiopow si jueld) Jed = 4
(fuomguay awos aney Aew pue Ayjeay si Jueld) pooo = O

(Ksoniquay o subis ou 0} sy Sey pue Bulauy} SI JUBld) Jus|8ox3 = 3,

SSION
:Swa)s ApooM [e30L
7= £ TN
, - .I ds deeyP V7>
Q " A9 WM uow
03 1 ~3 \SvO .J.lf)owr) UJL‘SDD
ami /.’ QU QAT | F B3 MU AND
07 A Sy e ST
SUORBAIZSQQ [BIDUID) (Ajuo (Ajuo abelanoy | (Ajuo swajs | (AJuo swa)s (Ajuo FATTES T aweN salvadg
Swas sSwajs |ealy % Apoopn) Apoopn) Swals Apoopp 10
Apoopp) | Apoopn) sjueld sjue|d Apoopap) | shoooequdH
JuiesH | ybreH peaqg "ON AT "ON épajueid
eld abeloAy
4e3S o r\l\,dv(/ TN Navﬁ\’_o’ AQCO
:adA | Janog JueulwoQ =)1:Tg| ajon30Id 1elpens 10 1014 Jeinoa)d
QO\ fOT Puuns +74 -<2 S A\ SW
:abeJan09) |ealy Juadlad .Joyiespp :Jlaquiny 10|d o|dweg ‘wes] pjald

Buuowuow uogeRbap ZL0Z 84

ays LoReBII wWwied swsputd-sisaubus jo sdioD Ay SN



(fionigssy Aaeay sey Jojpue Buihp si juejd) jood = d
(Alonquay erelepow aAey Aew pue Ayjesy Aj@jeispouw S| jueld) Jieq = 4
(Asoniqiay awos aney Aew pue Ayjeay si Jue|d) poo9 = 9
(Kioniquay Jo subis ou 03 /| sey pue BuiaLy) sI jue|d) 1us|eoxg = 3 ,

SOI0N

:Swa)S APOOM [BIJOL

< H AGLSO AT 2 TV
o\ '\
d 7 I§ SN\ o
= .\,M D ’ mCU.Un..«J @6» © m
IR LNy
\ > H N
avaq 4 > I IER Tl PAA L
3 m SIS Y Ur,,@CTfM.
iy + TS ESe TS e
SUOIBAIIS]Q |Blaud) (Ajuo (Ajuo abelsano) | (Ajuo sways | (Ajuo sways (Ajuo FXTTEITS aweN saidads
swials swajs |ealy ¢, Apoopn) Apoopn) swas Apoopp 1o
Apoopp) | Apoopn) sjueld sjue|d Apoopp) | snoaseqlaH
«UnesH | ybieH peaq "ON 9AI7 "ON épdjueld
jue|d obesany |
SIS Jo VU OuUPYD  Posd FANTEIEY , O\ (suo
‘adA| J18n0)) Jueuiwo( :81eq 3[2J1D) 10|d Jeipend hg
700\ 70N VuInS 874~ LI S 2| SW
:abelano)) |ealy JuadIad Joyleapn J1aquinp 10|d ajdwes .wea| piai4

Buuoyuowy uogelalap 10z e

8y uonebniy wied suepuI4-s133wbug jo sdioD Awry SN



(fuioniquay Anesy sey Joypue Buikp si jueld) 100d = d
(fionquay ajesepow aney Aew pue Ayjesy Ajsjeiapow s|jueld) Jied = §

(Kionigley aLwos aney Aew pue Aujeay si Jue|d) poo9 = ©

(fuoniqiay o subis ou o} apy| sey pue Buiauyl s1jueld) wsejeoxy = 3,

'SOION
Swalg APOOM [BJ0L
|
/.V _ N S ™ Guypaas 2\S0W Pa]
E g -
o 22 \ 7 A N S M vy 3> Wy
4 Y
\ > H p=2>cuosy AN
\w\N ,I 20 @ﬁ WA
FOM m SSTIo tUoUoeD poox
i ‘
S, 20 . oS 3 A S M OSSO TR
Sume PSS ISva 5o J __dl oz s -
SUOIIBAIaSQ [BI2UID) (Ajuo (Ajuo obelanog | (Ajuo swajs | (Ajuo swals (Ajuo TS aweN saloadg
swa)s NG |ealy %, Apoop) Apoopn) swals Apoopp 10
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | snoadequaH
«u3esH | yblay peaqg "'oN 9AIT 'ON épajueld
eld | ebesoay | =
sSSole VYWoOUoD e A IN\: N\J _ 0 * O ETi)
:adA ) Jangg Jueuiwog :21eq 3[0.41D) 10|d Jeipend 10NQ|d 7,
/. 00} Sp9) VUMNIS wzZd ~b=2 SH[ISW
:abeiano? |easy Juadlad BETNEETYY :Jlaquinp j0ld e|dwes ‘wea] piRig

Bunoyuowy uonesbap ZL0Z lled

aytg uoReSiy Le auspuld-si3auibud Jo sdiod AWNY SN




(Auoniqsay Aneay sey Jojpue BuiAp sijueld) 10od = d
(fionigiey sjeiapouw aaey Aew pue Auyesy Ajsyeiapouw st jueld) Jied = 4
(fionqiay awos aney Aew pue Ayjesy s! Jueld) poos = 9
(f10A10J8Y Jo subis ou 0) | sey pue Buiauy) s1jueld) wejeoxg = 3,

1SWoaIS APOOM [BjoL

"SSI0N

Om A L4905 by
MQV i .wmuub..mu nﬁ,\t_._ L=RO X v TVUL
PR |
= 5 =
I < | K] sm e NRWLA
3 v
SUOIJeAIasqQ |elduads (Ajuo (Ajuo abesanos | (AJuo swals | (Ajuo SWd)s (Ajuo UG QWeN saloadg
Swals swajls |ealy % Apoopp) Apoopn) sSways Apoop 1o
Apoopp) | Apoopn) sjue|d sjueld Apoopp) | snoadequa
*UYIedH wbiay peaqg ‘'oN 9AIT 'ON épajueld
jueld obetony P =
SSYNG CA0UD] o) ) m\__r\;O_ g\ |uo
‘adA] Janogueuiwoq :8jeq 9[0.419) 10|d Yeipenp) JoJ0|d JejndJi
Qo) S0 VUUS T 0 d —bd SHfsw.
:abelano)) [ealy usdled NETHEETYY JJaquunp 104 @idwes :weaj paid
alg uonebyy wied auspuid-sieauibuz jo sdiod Awly SN

BuuoyuoW uonelsba ZL0Z (led



(Auoniqiay Aneay sey Jospue BulAp sijue|d) Jood = d
(fuongiay ajeiepow aaey Aew pue Ayyeay Ajojesapouw st jueld) Jieq = o4
(A1oA1q1ay swos aney Aew pue Ayjesy si jue|d) poos = 9

+0 ‘,% Al fen 2 W2
b \ ¥ h/ M (f1ongiay o subis ou 0} 93| sey pue BulaLy) SIjueld) Jug||99xd = 3 ,
"SSION
:Swie)S APOOM |Be10L
m/ 1 ﬁ\u. AD ¥ 5w
[ o 0 i
J j Amm:O\.dC AGQL,ﬁ,DS SE\,CG wjod
\N / z w 77 DS 0. .GCQ.;\U;L;.).&)
A w3z
QV=EN _ H PRSI 3OY)9
N i Y UISSU| 0 Oﬂezo:oﬂ
1
\ > \ K~ SN % oM
Py th -~
O.T L STOIC Taouo) Wald
¢ a TIOTTEnW
\
m 4 31 203yway Uosod
SUOIJBAIIS(O |BISUDD) (Ajuo (Ajuo abeianos | (Ajuo sways | (Ajuo swa)s (Ajuo Jwols awep sa1oadsg
SwI9s Swals |Baay 9% Apoopn) Apoopn) sSwajs Apoopp 1o
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | snoadequal
«UHesH yBioH peaqg ‘ON 9AIT "ON ipaueld
ueld | obesaay | o
XAFNONW ] G5 WO VU] Y7 9K Z\| LY | <l <! auo
:adAy Jono) Jueulwoq :8)eqg 3211D) 101d Jeipend Jodold 1einoy
/3 = AP 09 Guung \2d — bR S22\ SW
:abelano?) |ealy uadIad WETNETTY JJaquiny 10jd sidwes ‘wea] piaid

sUS uonebHy Wie auspu4-sIsauibus jo sdio) Auly S

Buuojuop uogelalaA Z10Z IIed



(Kioniquay Aaeay sey Jojpue Buihp sijuejd) 100d = d

(fionigiay sjesapow aaey Aew pue Ayjeay Ajeresspouw sijueld) Jied = 4
(f1oniqiay awios aaey Aew pue Ayjeay s! Jueld) pooD = 9

(fuoniqiay 4o subis ou 0} 3| sey pue Buiauy) sijuejd) ue)eox3 = 3,

"S3I0N
Swajsg ApooMm [el0L
4
v i 05 Y20
- .
_ - H Clouoa0d SUaPiy
FSvrilal IWE
/.V S & ves SO our EAACHR e
vy : 1 A | =
] a7 \ N
Z 0 [ eay ‘
IN I AOL SO U 3oo> 2 Y
A .C.al?ucc}w ToTUU G& Y o=
Z H
Oz e TaTo 3SSUoant
y 1.
3 .2 IS S TS WO\ TV
sloy s you s oMo s b M tSL ._._Mnc_ O _ ,J i
d i N2 O Wi AOS\Od
Omw i m.WJO\;\U i oD YO 29A
O m I \TL g /\A;Ujf\/b
suolleAlasqQ [elouas) (Ajuo (Auo abelano) | (Ajuo swals | (Ajuo swals (Ajuo PATTE TS aweN sdl2adg
swals swa)s |ealy % Apoopp) Apoopn) swals Apoopp Jo
Apoopp) | Apoopn) sjue|d sjue|d Apoopn) | snoaseqlay
«UllesH Biay peaqg ‘'oON 9AIT7 'ON épajueld
weld | abesaay =
SSO0Je WTouwY 1039 )/ F AT N FANTAIES] Cj (auo
:adA ] Janod jueuiwoq :9leqg 9J211D) 101d :E_um\:o 10 %:o__UI
09\ So% Wvuwns Ted-b32A SA|OW
:abeiano) |easy Juddlad WETHIEETYY Jaquinp 10|d 9jdweg :wea| paid
Buuonuoly uoneisbaa Z10Z (led

2)S uogebyw Wwiey swspuld-asauisug jo sdiod Ausy SN



(fuoniquey Aneay sey Jojpue Bulkp sijue|d) 100d = d
(foniquay seiepow aney Aew pue Ayjesy Ajsjelapow sijue|d) Jieq = 4
(Kioniglay awos aaey Aew pue Ayjesy si jue|d) poos = 9

(faonigiay o subis ou o} apy| sey pue Buiauyl sijueld) Jusjeox3 = 3,

‘S3ION
:swayg ApooM [e10L
L -
\% H SUSPUDIS WMo o V(00
P F i,
o
_ l WQQ? bw A FVb g
av3q 1 PARY ST 579 (4
TAsaS00 m:m LRald]
Z ¥ Lays [

séoo S5oUwdof

Ol | X =x

k) |
CoTUTR] nSUUId  WRdOS 1od

J\Twe AF A9p\@ XO4
3 2 \7 a z S M Gu:pPRas )
0l L | K| S™ e
= w4
N i P Sosu \r. Z
Om j X AQCYT ﬂ A
O/ i mmd.»,ﬂ S iUy PR a)
SUONBAIaSqQ |eJoud9) (Ajuo (Ajuo abelanos | (AJuo swa)s | (A|uo swa)s (Ajuo SWals awepN saloadg
swa)s Swals |ealy %, Apoopn) Apoopn) Swals Apoopp 10
Apoopp) | Apoopn) sjueld sjueld ApOOAA) | shodoequaH
«UlesH wbieH peaqg "ON 9AIT7 'ON épajueld
jue|d abesany. O~
SASTTORAR 7 WITU0 9w 50 Z)| LW O O\ (euo
adA] J9n0Q jueuiwoQ _@leq a[adI0) 101d «Emmzc 10(101d 1ejnaul
.\.GCf S0 9 “WYung

:obe1on0)) |ealy JUddIed

BETEETY

TeEd -l

:JBqUINN 10|d 3|

>3 Hﬁmm._. pisid4

Bunojuoyy uonelabaa ZL0Z ied

ajig uogeByW wied awapuld-sieauibuz jo sdio Awry SN



K2

K

S5 N

wid

300

3 S\ (fuoniquay Aaeay sey Jojpue Bulhp si Jueld) 100d = d
9 d h 8 U (fsoniquay sjesspow aaey Aew pue Ayjjeay Ajejelspou sl jueld) Jieq = o
(f10m1qJ8Yy Bwos aaey Aew pue Ayjeay si Jue|d) poo = 5
(fuonigiay jo subis ou 0} aj| sey pue Buiauy) st jue|d) we|eoxd = 3,
S3I0N
:swe)s ApoOA [B10L =
, B /J \ \/ SM Sm,,o w22 )\
LYULPS ACTW )
S\,ojf)\é(/ a 22 / z / Z m_/7 * |
‘H I r)ws..__r (._\rdn__
Pl fal
d I £ Inbbuor  AY
/V ™ TYOUTO\CN %940
= ™
| S50 oo o
J @ \ > 27 N | sw [ Sevnpees e
- DU poeSs W(I
| e \ > = N SN AP _
& hZ A
/ I __O.V_.M.g J_/..(C Dr(;dgu\v
o o
3 Pan) [ Cr !
\ Iy oS WITUUe W[ O
. 1
M N Ay AN od
oL H =
m i () 6\,@ M\.\ R ]
A=W Awr./mc_\n.u
Z H _ .
_N /\If dlﬁﬂ.ﬁﬂ\u.(\. g{uy“o)i.*,\.ﬁu
Sow AT
| > i P T AN
3 AN — A SN AT AT Do ms
=\ »Q9 e ~
: % o .sm / m Z SN\ St ..:U.wq,.‘u,.n_. STV
atd S Gsryen
SUOIJBAIDS(Q |BIBUDD) (Ajuo (Ajuo abelono) | (Ajuo sways | (Ajuo sways (Ajuo PTET aWEN sal2adg
swols swio)s |easy % Apoopn) Apoopn) Swols Apoopp 10
Apoopn) | Apoopn) sjueld sjueld ApPOOAA) | snoadequaH
«UHe3aH BiaH peaq 'ON 9AIT "ON épajueld
jueld obeJany |
wWiviJituon d \N,:\;QJ , 0T auo
' radAl Janog Jueuiwo( :21eq 3[2J19) 10|d 1elpend _o%
'/.QQ) >0 ubm hed-7> wu,_hw/z
:obeiono?) |ealy Juadled SETNETY JJaquinN uo_n_\m_aEmw ‘wea| pI4

Suuojuol uonelaben ZLOT Ile

2)g UoReBRIN WIE- aWwapuI4-S19auiBus J0 810D Aty § N




(fiomaiay Aneay sey Joypue Bulkp sijue|d) Jood = d

(fioniquay sjesopow aaey Aew pue Auyesy A|sjesopow sl jueld) Jed = 4
(Klonigiay awos aney Aew pue Ayjeay s! jueld) poos = 9

(fuoniquay jo subis ou o} ey sey pue Buiauy) st jueld) uejeoxa = 3,

:Swiels ApPOOM [B10L

SOI0N

L] \ -
Q0 >\ oaduv
QO \ I. S W 252 N
SUONRAIaSqQ [BIOUID) (Ajuo (Ajuo abeiono) | (Ajuo sways | (Ajuo swals (Ajuo PRTTES T aweN saloadg
swa)s swals |ealy % Apoopp) Apoopp) Swo)s Apoopa Jo
Apoopp) | Apoopn) sjueld sjueld Apoopp) | snoaseqlay
JnesH | bioH peaqg ‘oN 9AIT "ON épajueld
jueld abeloay o~
Sdev 23>2uvdo\ 2\ J\r\:O, o2 (suo
:9dA] JangD euiwog :8leq ajoa1D) 101d 1elpend d Jena
Oal 509 LUuns STd—- B3 wﬁ\g
:abeion0? |Baly JuUsIad :Jayleapa -Jaquinn Jo|d @|dwes ‘wea) pei4
aYS uoqeBpI uLed SuispUI4-dauIBuT jo sdio) Auly SN

Guuojuoy uoneiabaA ZLoz Ile



(fsonquay Aneay sey Joypue Bulkp sijue|d) 100d = d
(fuongiay ejesepow aney Aew pue Ayyesy Alojesepoul sijueld) Jied = 4

(fuoniqiay awos aaey Aew pue Ayyeay sl jueld) pooo =9

(fionqiay Jo subis ou o} sy sey pue Buiauy; s jue|d) Jusjeox3 = 3,

SOON
:Swajg APOOM |E10)
N
\ > gy Foop A@P ™ U290
S42013 Mo U . L
(V i EEAlEvY PRIV Ra Rl
SUONBAIISqQ |elouds) (Ajuo (Ajuo abelsano) | (Ajuo swajs | (Ajuo sways (Ajuo PATTESTS aweN saloads
swa)s Swals |ealy % Apoopn) Apoopn) swajs Apoopp Jo
Apoopp) | Apoopn) sjue|d sjue|d Apoopn) | snoadequaH
JyiesH | ybieH peaqg ‘ON 9AIT "ON épajueld
ue|d abesony | A .
SdOG 252U dw\ N—:\:OJ ek auo
:adA] 190 JeulOQ :aleq 3|2110) 101d 1B1pENYD J040Td JeMNIID)
7 001 $09 Wuuns 9ocd S SASW
:abe1aA0)) [BAIY JUBDIDd :Jayleapn :1Iaquinp j0id a|dwes :wea] pfald

Buucyuow uogelaBon z1L0z e

Bys uoneSHW Wied aWapu|4-saauibuT Jo sdiod Auly s N



(fuoniquay Aaeay sey Jojpue Buikp st jue|d) 100d = d
(fionqiay ajesepow aney Aew pue Ayyeay Ajojesapow si jue|d) Jied = 4
(fuonigsey awos aney Aew pue Aujesy s! Jue|d) poos = 9

(fuonigqiay Jo subis ou o} apy| sey pue Buiauy) si jueld) weedx3 = 3,

S8I0N

:SWa3s APOOAA [BJ0L

— {
_ =] ay
A PO \> & Z SM c,.:onvuu 2\Gou P oA
Lok =
XTIV uye o WS
) > i
L....JQ_M.J FHJ 0D Uuowiwig )
w V J 1 i
SJuauesoo)  vdmmd
/ V _\4 w
c_:u.uum EIRGS >u1_m xoS
A Loz \ N SM A
\ > A B
\ H ¥ SRS
fdoo oS ouwdot
Ql d i
’Q i uvm_.o;un._mejoﬂ.__) §5§06ﬂ10m
mw 1 w2 i _.___c..\r_._. WY LG mw“_u;nua
s 1
Tk "0 MU Z_ o
¥ > euond _M, w Z/ ’
26 9% yywy Laoa PP WS \0 sl @ .‘OHN# O% \w \/
SUOIBAIISQ [BJOUIL) (Ajuo (AQjuo abeiano) | (AJuo swajs | (Ajuo swals (Ajuo Swials awep sainads
Swals swa)s |ealy % ApOoopp) Apoopn) swajls Apoopp 1o
Apoopp) | Apoomn) sjue|d sjueld Apoopp) | snoadequoH
Y} EedH bey peaq 'ON 9AIT 'ON épajueld
jueld obeloAy
=gy 'O 2V |LY] Ol Q¢ _(eun
:adA ) Jaro) Jueuiwoq :81eg 3[041D) 10|d 1eipend JO10|d Je|noai)
VAele) SGo) LiuuMs ted - 3233 S| Sw
:abelanon |ealy uddlad ME T ETYY JJaquuny 10jd ajdwes ‘wes] pjaid
aug uoneby Wied sulspuid-asauibug Jo sdieg Awly SN

Buoyuop ueresabiap ZLOZ Ied



(fiongiay Aaeay sey Jospue Bulkp s| jueld) 100d = d
(fuoniquay a)esepow aAey Aew pue Ayyeay Ajejelspouw si jueld) Jied =
(fionaiay awos arey Aew pue Ayjeay st Jueld) poos = 9

(Asoniguay jo subis ou o} aj| sey pue Buiauy) s! jueld) we|eox3 = 3,

‘SOJON
:Sws)s APOOM [B10L
d - 4.; J? m.W,Q \/Z
51 2] \7 S N I L B b
S v TR s
= 5 = \
ﬁ.ﬁu,ﬁ.mvw Vo o Mv \W i WoFals PN
Amw H SUSOSSWYL Ay Ko IvD
anng_\:)L [V RRWTe] .’.dmjw & 1 =5y g._nw mwd_ﬂ
RIS -
IS 0] e N0
\ 7 H
0 / H S4T30
<5 R WIS O Toe P A
[ T
¥ |.eh | 8V Q)] A | SM AL
SUOIIBAIBSQ |BJ2UDD) (Ajuo (Ajuo abesanos | (Kluo sways | (Ajuo swals (Ajuo Swals aweN sal0adg
Swals swia)s |ealy % Apoopn) Apoopn) swals Apoopp 10
Apoopn) | Apoopn) sjue|d sjue|d Apoopp) | snoaoseqlaH
*YJIedH JybraH peaqg "oN AT 'ON épajueld
weld obeloay
SRR AREAREL , 01 ___{guo
:adA] Janog ueuiwo( . :3leq 8|2419) 10|d }eipend 1040id _m@
7 00\ >0% YUuMs | Qed—Q 3 SA| W
:obeJanoy) |ealy JuddIad HETEET VY JJaquinp 10|d ajdwes :iea] pioig

Buopuol uonelaboA Z1LOZ e

alg uoRebyW wied auepuld-sisauibug jo sdiod Awly SN



(faomquay Aaeay sey Jojpue Buikp sijueld) Jood = 4

(fuonigsay a)esepow aney Aew pue Ayyesy Ajsjesspouw si jueld) Jied = 4
(fsoniquay awos aney Aew pue Ay)lesay s! Jue|d) poos = 9

(f1omgJay o subis ou o} [l sey pue Bulaly) SIjueld) Jud)|eoX3 = 3,

S3JION
'SWa}S ApooM [e30L
. TLAaAA
2AOULLNOMNG
3 P oS ooy W\ 'S
p o | 7 \ A SN\ . b
/ V I Yie)|0DUb|\ (AR VARTAR AR
= 4
I 0 | W | SNy | STnPees PTmeErTERd
) A A
r WS-\ 0 v oAU P\Ch
M G wpe\Qs R
r o SM NG AP0 9|
3 A / N \A - ~
M H WAL PUTCa©
|
= w2z we Vid
5 .S N\ >
3 1 A 4 A S
\w T, A0%SY 5\100(/ ;Yr;)n)
O d i /Cﬁ\,,u@\wc,7 (SJJ\U,C_JOA_.
F QV i. o .J?ijC
SUOIJeAISSQ [BIDUID) (Ajuo (Ajuo abelono) | (Ajuo swajs | (Ajuo swals (Ajuo PETTES TS aWweN sol0adg
Swals Sw)s |ealy % Apoopn) Apoopn) swals Apoopp 10
Apoopn) | Apoopn) sjue|d sjue|d ApoOAr) | snoadeqlaH
*UYl}edH wbiaH peaqg 'ON 8AIT "ON épajue|d
jueld abeloay n
QM OV ) ~ L) ' Q\
:adA] Jan0Q Weujwog :2led a[241D) 10|d 1BIpENYD JO,
"/ Qo S09 WwInsST Led-+t 3
:9belano) [ealy uadIed HETLEETY :Jaqunp 10|d s|dwes

Buyoyuow uogelsban Z10Z e

‘wea) plal4

2US uoyeBy wie swepuld-sieaubBug Jo sdied Awry § N



(fuonasay Aneay sey Jojpue Bulp sijueld) J0od = d
(fuoniquay sjeiepow aney Aew pue Auyyeay Ajsiesapow si jueld) Jied = 4
(Aioniguay swos aney Aew pue Ayyeay si jueld) poos = 9

(Kfuonigiay jo subis ou o} apy| sey pue Buiauy) sijueld) Jus|eox3 = 3,

S3I0N

:Swi9)S APOOAN [B10L

S [ E DEUNRL B R I C =1 ,;._ 23

" (ol o [
US| RSUa G oo T 0 O W00

M YPUDATY SV I

.8
Foam 5| W S oS

3PSO T g

j

]

LA

D UZ I MW A

V2P ° FBENA A S0o

o o~ AT AN TZ

56._mCr,,w FokSv

>~

Vﬂdo (\_...um

ASLTO o=

.V& .,/\TQ)

SUOIIBAIDSUQ [BIBUID)

(Ajuo
swajs
Apoopp)
+UJesH
jue|d

abesano)
lealy %

(Aluo
swels
Apoopn)
BN
obeJany

(Ajuo sways
Apoom)
sjueld
9AIT 'ON

(Ajuo sways
Apoom)
sjuejd

peag "ON

(Ajuo
swajs
Apoopn)
épojueld

A
Apoop 10
SNoadeqIaH

oweN saldadsg

A0S

:adA] Jano) jueulwoq

A

Nelred (suo
3[0.10) 10id Jespent) JoJord .oy

-aBBI9M07) [BBIY JUBDIAd

Puvieg

So™

:81eQg
C~d— |

EEIT

:Jaquinp jo|d o_mw._mw

SITOW

‘wea) pjol4

Bunopuow uonewbiaa z1.0Z e

9IS uogeB wie4 susspul4-seaubug Jo sdiag Awiy § N




(Aoniquay Aaeay sey Jospue Bulkp st jueld) jood = d
(Alongiay ajelapolu aAey Aew pue Ayjeay Ajsjesapow st jueld) Jied = 4
(Auoniquay awos aney Aew pue Ayjesy s jueld) poos) = 9

(Kioniquay jo subis ou o3 o] sey pue Buiauy) sijue|d) Juaj|eoxd = 3 .

SSION
1SWw8)s APOOAA |B10L

.M SN—O/OC_SO/Sh/ 72 A0 7

= G

3 | Lon ' \ A o R

\ " WSTTA uow

L
TS Obvo P\ =3
v i

’ _..\f AL uw © VUM

p \J. [Pootn .wl/._;c.)) M_A 2 Ve Y

1> T A Sm e

o an L b

: A«U L) P2 oMM 3LIBIVS

JJ. H ERES) mwodrv Df)b,)

,J \/ S W\ =00 2y v Ao NY:

Coanv v - RS J .
\ 1 S>3 ogesoc)  S1a T d

\W i oo LN

be H N e

O ' P ESES S e Rw L ISEEX]

SUOIJBAIaSqQ |BJ2UID) (Ajuo (Kjuo abelanog | (Ajuo swajs | (Ajuo sways (Ajuo FATTES TS aweN sa1oadsg

Swols Swals |ealy %, Apoopn) Apoopn) Swols Apoopp Jo
Apoopr) | Apoopn) sjue|d sjue|d Apoopp) | snodsequay
«UlesH ybraH peag ‘'oN 9AIT "ON épajueld
ue|d abelaAy | _
- B g SR R Z1y3))0) ,0Z (euo
:2dA] JaA0) Jueulwoq :21eq 3[0J1D) 10|d 1e1penp 10 jorg TENoIg|
AL S04 Huurs HTL -103 S| SW
:abeliano? |ealy uaoied Jayieapn Jaquuny 1ojd d|dwes :wea] plai4

Buuojiuop uoneebap Z10zZ (e a)g uonebyily wied sulspuld-sisauiBug Jo sdio Auny § N



(fionquay Aaeay sey Jojpue Bulkp siiuejd) J0od = d
(Kioaiquay ajesapow aney Aew pue Ayjeay A|9jeIapow st jueld) Jleq = o
(fuoniglay awos aney Aew pue Ayjeay si JUeld) PO0D =9

(fuonigiay Jo subis ou o) el sey pue Bulauy) s1jue|d) We||9ox3 = 3 .

'SOJON
Swals ApooM [ejol
153 Ci N \nuuc\..... AN r__ﬂﬂ.UﬁJ‘dr\
w i _ =
/.V H A (LI T U 1A% 90V 9
1 H oS - g Ot U WA
— i O.EJJ.J\T e .w W T | TTeAaD
.N ’\’ AL D _.\H.Txuus 94./43
7 q [FPemuosy L
Z q oV vg_rw,?.&.rﬁ. PVEaivE Ao To
Y ® sSere o uw o pIoJ
SUOIJeAlasqQ |elouds) (Ajuo (Ajuo abeianos | (Ajuo swajs | (Aluo sways (Ajuo SWdls aweN saloadg
Swio)s Swo)s |ealy % Apoopn) Apoopn) Swa)s Apoopp 10
Apoopp) | Apoopn) sjueld sjue|d Apoopp) | snoasequoH
+UleaH | 3ubieH peaqg "oN 9AIT "ON épajueld
jue|d obeiany _ il
TS0 Moo P 99 )13 1[0 oC (ouo
‘adA] Jano) jueujwo( ) , _ :8led apaD) 101d ym___umso kdq_m_d@o
QU] O Vs | 7 ynd — | D3 SA| SW
:abelano9 jealy Juadlod METNEET VY :Jaquinp 10|d ajdwes ‘wea] piod

Buuoyuopw uopeleban z10Z Iled

a)g uoneByy wied sulepul4-asauibuz §o sdioD Awly SN




(Asoniqusy Aneay sey Jo/pue BulAp st jueld) Jood = d
(Kioniqiay sjesspow aney Aew pue Aujeay £|sjelspow si jueld) Jied = 4
(fuonigiay awos aaey Aew pue Ayjesy si jue|d) poos) = 9

(fionigiay Jo subis ou o} ajl) sey pue Buiauy) s1jueld) uejeax3 =3,

‘S3JON
1SWIas APOOM |e10L
U A 2050 WAT? A ERY M
OQ o ST M\.S\*erz(’x
O_ J ,Q\\,UQJIQ: \/Z
S A o P oamoop g
4 25 d
= H 2V 2L saoy
. ) 7 I8 SM AT
e {
A T I
109 wnnl S al A SM e
§ A A M2 360 r~ -~
Mf 1 S Sl VUOU0D  Par
suoneAIasqQ |eJouds (Ajuo (Ajuo abelanos | (Ajuo swals | (AJuo swa)s (Ajuo PATIES TS aweN saroads
sSwajs Swa)s |ealy 9%, Apoopn) Apoopn) Swajs Apoopp 1o
Apoopn) | Apoopn) sjue|d sjue|d Apoopn) | snoaoeqlaH
*HlleaH wbiaH peaq ‘'oN 9AIT 'ON ‘pajueld
jue|d affesany
55000 “utowie ARERIEEL 0 C I
) radA} J1aAQ) jueuliwoq i=11:Tq | 9[0J1D) J0Id Jespeny) Jodold Jenauid)
ac U9 VUUVS [T eand —\03 SO SW
:abelono) [ealy Juadlad WETNEETVY JJaqunp 1o|d ajdwes ‘wea] plai4
Buuoyuop uopesboA ZLOZ lled

a)S uoneBy( Wie susepul4-s3aubul Jo sdioD Awly § N



(Roniqiay Aaeasy sey Jojpue Bulkp sijue|d) Jood = d
(fuoniquay sresspow aney Aew pue Ay)eay Asjelapow si Jueld) Jied = 4
(Muoniqiay awos aaey Aew pue Ayjeay si jue|d) poos) = 9
(Asoaiqiay Jo subis ou 0} a1l sey pue Buiauy) si jueld) Juajeox3 = 3,

SSI0N
1SWa)S APOOM |B10L
N H i Mt
_ I L I TS k.i_@_l
/ i SIF ,8\0@,3.6»1_“.,4 S..S,,;cﬂn;ea_
Z H AST A X595
\ H STPTISTO Oor RO
e " SyAgssac)  214amd
/\ i Du/{,.).,.;./ A Hwﬂ. T ™MoAAC
b5 4 AR T
o\ X weUTIe) msyo/_u/
m A SR <>_TV<§LL Eﬂr,cw\ﬂ,om
SUOIJBAIDSQ |BIBUIL) (Ajuo (Ajuo abelanos | (Aluo sways | (Ajuo swals (Ajuo PATTES T ~ owepN saldads
Swals swajs |ealy % Apoopp) ApPOOpA) swajs Apoopp Jo
Apoopn) | Apoopmn) sjueld sjue|d Apoopap) | snoasequay
«UileaH ybroH peag "ON 9AIT 'ON épajueld
eld obeloay | ~
SS UMY LYoWg (o..wO& Z\ \w, _ 0\ ,0¢C auo
-adA| Janod Jueulwog :31eq a[041D) J0Id JepEND JO JeinoJ
AU S.00 V“uuns Fhd — D3 S AT SW
:abeiano) |ealy Juadlad WETNEET VY :Jagwinp j0|d ajdwes ‘wea| pioi

Buuoyuo uoReRBbaA ZLOZ Iled

a)g uoneSyw Wied susspuid-s1a3uibug jo sdiog Auly SN



(faoniquey Aneay sey Jojpue Buihp si juejd) 100d = d
(Aiongiay sjesapow aney Aew pue Ayjesy A|sjeiopouw si jueld) Jie4 = 4
(faonquay awos aney Aew pue Ayyesy sl jueld) pooo = 9

(faonguay 4o subis ou 0} 3| SeY pue Bulauy) S! jueld) Jus||edxd = 3 .

“S3I0N
:Swia)s ApOOM [BJOL
N i % @C;..v.um?wm - v Yiuyl
V> \ K S ™ AW =
DTSN LN, Co eouaano2 4 , 8¢

M i PAeLSnum %15

) i SO SIS

\ ( [§ MZ/ SWSUR P YYTT SROmauIos

“ S . . P

Z H WD B ASIA s e W Y cmﬁou.

5 n Scoy, S=uodv f

_Z )

% H 4A0tmonw

SUOI}BAISSqQ |BlaUdD) (Ajuo (Ajuo abelano) | (Ajuo swa)s | (Ajuo swiays (Ajuo Swials awepN saioadsg

swals Swals |ealy % Apoopn) Apoopn) Swals Apoopp 10
Apoopn) | Apoopn) sjueld sjueld Apoopp) | snoadequsH
«U3esH | ubleH peag "ON 8AIT "ON ép3ajueld
ueld abelsony ~
T o onLu N: w: Ol , O (auo
:adA] Jano) jueuiwog 8jeqg 8[2119) 10|d 1BIpeND 1o fO|d JEN2ID
/.00) so=® nulns >hd — IV SA) SW
:abelano) |ealy Juadlad HETHI=ETTY Jaquinp jo|d a|dwes ‘wea] plai4

Buucyusy uosmaban, £L0Z 19 ayS UoneByN Wi sulepuld-eatnbus Jo sd10D Awly SN



/.08

§¢ 42495 Cdouy s U oAk 4

J,,_..»oo
¢ w
200 vid

4 \

Eave

v
«owtf

~ 3 dop \6>/, S

(fioniqisy Aaeay sey Jo/pue Buihp sijuejd) 100d = d
(Mioniquay sjelapow aaey Aew pue Ayjesy Ajsjesapow S| jueld) Jieq = 4
(Asoniquay awos aney Aew pue Aujeay Si JuB|d) poo = 9

> |9 MO A0 D So>ﬁ/__oc jJo w:m_wwnﬁ%u )y sey pue W.__.M.,_xE sl *cm#_.nw_ueﬂcum.%uxm =3,
3 i1\ A oY SI0N
:Sweys APOOMA [EJOL
1 =) STIO I\ pA0D AL 3Y)
\ H SLAG J A\t A3 407
J A 7 N SN 750 T OBl My
9h
/ ; JNVOANIN UM
~ |
N R ) b N SM Sy peas  Avod
O bk 5T N2 Lk 4
Yl z | N | ™ i
.QZ
\ H Foor aXOUS ot ym
L /V / 2 M; o Aa ) 2 Xoq
A
! m——
\> & N S M
4 b
\~> o VS0 PUory TU P
ﬂ ﬁ D0\ AT C..Unv.,.ﬁ_ﬁ__
N a pPoon " S T o9 \\o
\ H N S
\m, I ..W_o,_OL.uﬁ.:.an& «O«.JC/ Crx;;ruﬂjvoﬂm
\M i P ‘OOLSOmS NI TeR nOnm
O hﬁ I. ﬂ._.. _ pura) m
M i FOQ P ANO U =
0T 5 ST U 6UToUS
SUOI}eAlasqQ |eJaudsD) (Ajuo (Ajuo abelano) | (A|uo swajs | (AJuo swals (Ajuo SWId)S aweN saloadsg
swals swajs |ealy % Apoopp) Apoopn) swajls Apoopp, Jo
Apoopn) | Apoopn) sjue|d sjue|d Apoopp) | snoasequaH
*YlledH wbiaH peaqg ‘oN 9AI7 'ON épajueld
jueld abesany | ~
Gy PYTNo A ANEIVEe)
‘adA| 19400 WeujwoQ :9leq
/' SY = CTT\.S 240Y S0 Wuuns ANd - 8Y
:abelano |ealy JuddIad METHIEETY JJaquinp Jo|d eidwes ‘wea} piaid

Buuoyuop uoReRBaA ZLOZ lled

ayg uonebyipy wied swapul{-sdaUIBUT jo sdioD Awly S N



5 <._P55<_\5>o

(K1onquay Aneay sey Jojpue Buihp si jueld) Jood = d
(Aongiay arelspols aaey Aew pue Ayjeay Ajsjesapow sijueld) Jled = o

(Auoniqsay awos aney Aew pue Ayjeay S| Jueld) poos) = 9

™
MO (fuoniqiay Jo subis ou 0} ey Sey pue Bulauy) S jueld) Ju9||@ox3 = 3 ,
"S310N
1Swia}S ApPooM [ejoL
N I + Alon 0 nwh
\ o VAMULOAQ D SUIPYA
\ vl PAZ S~ W A 00 VA
A H NG 1 HOT T AOWa)
_ H FAON D\ e
Il
1 SN ASYY U229
H/ R , 7 Z
TR AN
¢ N SM =
H/ .23 ! & 5%
ﬂ TF S>>l VIXUTI o od
|Jd ™ b Ol Z MZ pC,:OmUV o
FRRGY :m” | /nv \ :
2z b
sl 2ir eV oD AAA
z
0\ = SIS SOTY ST
|
. MWDo v(UnLL X 0
!@v <0040r\,,(r)0u0 > o% TAWI I ip 2 Q:V W QQ,O.)JOhw
i L 3
SUONBAISSQ [BIdUdD) (Ajuo (Ajuo abe1ano) | (Ajuo sways | (Ajuo swo)s (Aluo PTTE T SWEeN Ssa10adg
swa)s Swols |ealy % Apoopn) Apoopp) swa)s Apoopp Jo
Apoopp) | Apoopn) sjueld sjue|d Apoopp) | snoaoseqlaH
«Y}esH WBiaH peaqg ‘'oN 8AI7 'ON ipajueld
jue|d abelany e
Yoz WMOb Qg i RVIU (suo
:adA | J9A0D JueuILOQ }= .Qmo aj0110) 101d «m_umso _oﬁu(_m\ll
-y Qa\ 3509 vUUns \m\T&
:abelano)) [ealy Juadiad HETHL-ETTY -J3qWNN 10|d w_aEmm ._. u_m_n_

Bunoyuoy uogeabon z10Z Iled

g uonebyw wied susapuid-sisauibu] jo sdiod Auly SN




WS v b XDM = 9&093

(fionqiay Aneay sey so/pue Bulhp si jueld) Jood =
(Auonigiay ajesapow aAeY Aew pue Ayyeay Ajsjesspol sl Jueld) Jied = 4
(fuoniquay awos aney Aew pue Aujeay si Juejd) poos) =
(fuoniqusy Jo subis ou 03 apy| sey pue BuiaLyl S jue|d) Jud||9oX] = 3 ,

S3I0N

:SWajs APOOM [BjoL

1 o |
‘dds wmuobWilud

b1
TS A A0

N ~
SSOJe yuouoD PR

9% H
a
Y o 4 A S M A0 M
LY L
S ™ FpRa RN
3 N , N _
| V> N S ™M OIS
P x) [
= . YT USIAb
3 st | /0% N S
y
SUOIJBAIBS(Q |BJDUDD) (Ajuo (Ajuo abeiano) | (Ajuo swajs | (Ajuo swiays (Ajuo Swols aweN saldadsg
Swals swals |ealry % Apoopn) Apoopp) Swa)s Apoopp 1o
Apoopp) | Apoopn) sjue|d sjueld Apoopp) | snoodequaly
«YleaH ybreH peaqg "oN 9AIT 'ON épajueld
jueld obeloAy - -
S v v [ R ] \ VULV D WA N\\M_\O~ \ON
- :2dA] Jan0) Jueuiwog :2leq 3[0J10) 10|d }eipenD J
2R 509 huunsS[ @hd-53 SATSW

:abeionon) |ealy UadIad Jayleapn JJaquinp 10ld ojdwes ‘wea] plaid

Buuo)uol uonelaban ZLOZ Ik

sUS uogeByw Wied auepul4-siaawbul Jo sdiog Auly SN




(fiomaiay Aneay sey Joypue BulAp sijue|d) Jood = d
(f1oniquay sjesspow aaey Aew pue Ayyesy Ajsjesspouw si jueld) Jled = 4
(fioniglay awos aney Aew pue Ayjeay s! Jueld) poos = 9

(f1omquay Jo subis ou 0} sl sey pue Bulauy) S1jue|ld) JU9|8oX3 = 3

SOJION
*S1L9}S APOOM [BJOL

TR A.C:L_

§ > 1 AP0 Y
nm ¥ 2Q njﬁﬁCc’
1 ~
p=¢ 0@ WA,

\ > s :
= \,..wo,m.aqoc ﬂﬂ.s_ (VT Ne por i v

o

S

Tl mn _ﬂH&.chS(f S Vi) ﬂr._ A....G__

x| o x

o3 Sdoqy, VJ\ac.dmdA_
SUOIJeAIaSqQ |BISUDS) (AQjuo (Ajuo abeiaAo) | (AJuo swajs | (Ajuo swa)s (Ajuo Swals aweN saldadg
sSwals Swas |eaay % Apoopn) Apoopp) swals Apoopp Jo
Apoopp) | Apoopn) sjue|d sjueld Apoopp) | snoddequsH
«UnesH | bieH pesq "ON 9AIT "ON épajueld
jueld abesany . v~
Stow J>2U0dVpl \N:M:O, ,0C auo
‘adA | 18n0D weulluog :a1eq a{011D) J0Id 1espenpd Jo ©id Jenady
A 07 VuunS [T had — 153 SA| SW
:abelanos |easy Juadled :JoyIeapA :Jaqunp joijd s|dwes ‘wea) plaid

Buuoyuow uogetabon z10z Ik

a)g uonebRI wie 4 susepul4-ssaLiBuT Jo sdioD Awy SN



(fioniquay Aaeay sey Jojpue Bulkp si jueld) 100d = d
(fongiey sjeiepows aAey Aew pue Ayjesy Ajsjelspouw si Jue|d) Jieq = o
(Aioniqiay awos aney Aew pue Ayjeay s! jueld) poos) = 9
(Kionigiay Jo subis ou o) aj| sey pue BulaLy) sIjueld) u9)jeox3 =1 .

‘SSI0N
iSW9)S APOOM [B30L
/ ﬁ +00. SN BADS v+..r)3
z . =P T
\U i Y OV c.é)fwc.\.crw (S,.CcP_HJQO
Q\ H 2\ Y Pvibugs
/ j XD UITAT D mcd,mu/mﬂ
S A M AOS IO
& Iy op© 38 WOPA  ~wn 56 Sy
a\ i STore taoaed SESY)
/5 i wﬁqs Gfd.cﬁﬁ_,oﬂr
SUOIBAI3SqQ [B12UID (Auo (Ajuo abesonos | (Ajuo sways | (A[uo swa)s (Ajuo Sw9ls aweN saldads
swals sways |ealy %, Apoopn) Apoopn) swa)s Apoopp 10
Apoopp) | Apoopn) sjueld sjueld Apoopp) | snoasequoy
«UlleaH ybroH peaq "ON SAIT 'ON épajueld
ueld abeloay .
Sae ), 5 MOI0Y 1) 389 /0T (Buo
:2dA] Jano) Jueuiwoqg :91eq 3[2419) 10|d jeipenDd JaT0]d tejnalid)
0Q\ Q) Ovvng 0.Sd -nd SATSW
:abelano?) |ealy Juadlad JJayieapn :Jaquinp 10|d 9)dwes ‘wea] peig

Buuoyuoy uoRRIR0IA Z10Z B

2 UOIESM ULE swapl)|4-siaaubug 4o sdiod AWy SN




(Asoniqsay Aneay sey Jospue BulAp st jue|d) 100d = d
(fioniqiay ajelspow aney Aew pue Ayjeay A|sjesapouw sijueld) Jieq = o

(fioniquay awos aney Aew pue Ayjeay sijue|d) pooo = 5

(Kionqiay yo subis ou o) syl sey pue Bulaly} sijueld) us||eox3 = 3 ,

"SSJON
iSWwo}s APOOM [EI0L
> juj (¢ Xowm 1) Fo0p
bl 1 sToy 957 unat
SUONEAIISYQ |eldudd) (Ajuo (Ajuo abelano) | (Ajuo sways | (Ajuo sways (Ajuo P T oweN saloadg
swas swals jeaxy 9% Apoopn) Apoopn) sways Apoopp 10
Apoopn) | Apoopn) sjueld sjueld Apoopp) | snoadequoy
<uiesH | bieH peaq ‘'ON BAIT "ON ipajueld
Jue|d abesany - T
sdoy 2§3VndvUl Z1]21)0) Oz
:adA] JanoD ueuiwog ‘aleq 8jo41D) 10id 1eipenD
7 00 S09 Viuuwns Lo~ SH|S
:abeJIan0)) Jealy Jusdiad 1ayleapa :Jaqnp j0|d ajdwes :

Buuoyuol uoneieBan 10z lied

oys uonebmwy wie awspuld-ssauibuz jo sdiod Ay SN




(foniquay Aaeay sey Jospue BulAp st jueld) 100d = d
(Kionigiay siesapolt aney Aew pue Ayyesy Aj@jesspow si Jueld) Jieq = 4

(f1on1qi8Yy Bwos aney Aew pue Ayjjeay si Jueld) pooo = 5

(fionigley jo subis ou o} syl Sey pue Buiauy) sI jue|d) Jusyeoxg =3,

SOI0N

'Suig}s APOOM (€301

SS6 WA UGS o0

Yoo \>
> or OJnrmocC Lo SdsUr 5SS SUPdwt
SUOIJBAISSqQ |BIBUID) (Ajuo (Ajuo abelano) | (Ajuo swals | (Ajuo sways (Ajuo XTI aweN salvadsg
Swd)s swajs |ealy % Apoopn) Apoopn) swials Apoopp 10
Apoopp) | Apoopn) sjue|d sjue|d Apoopp) | snoadsequaH
«UNeeH | bieH peaq ‘ON aAON | épsiueld
jueld abelapny = _
STSH #5ou® dx ) AN OC
:adA| JengD jueuiwoq :aleq 912.1D) 101d 1e4penp J6J01d Jeinod|
"/ Qo1 S 09 Muuns CSd-932 S22 SW
:abelanon |ealy jJuadiad WETNETYY :Jaquuinn 1o|d 9|dwes ‘wea) pai4

Bunoyuol uogestap Z1LoZ lled

ayg uonebuW wie ausepuld-s1aauiBuz jo sdio) AWy SN



(Kioaiqiay Aneay sey Jospue Bulkp s jue|d) Jood = d
(Aiongquay ajesapow aaey Aew pue Ayjeay Ajgjesspouw S| jueld) Jied = o

(fuoniquay awos aney Aew pue Auleay S| Jue|d) pooD) = 9

(fsoniquay Jo subis ou o) a sey pue Buiauy) sIjue|d) uSj9oxd = 3 .

SOJON
SWa)S APOOM [EI0L s
7 q ST wylowTT
\m " %P ored 'R FaAed
/ i VIR AN N .@SJQ/
7 S _/7 “wWon4a 0 S
2 3 30 kS \ C
\N H Swo>,oo> a%yvp 05
| H FosT ST TR AU
g o R
.N H T I R MOAAY
m 9 TR TS o e A |
/ H P2 ™ rﬁ oM N
\ N STPOTSR Y UoX0IAw
_. W 4 AOMN\ >y ,,AH_
ON .I ) AR5 00 Q—A\.Sm
ON 1 ASLSO (TT.QUS xVI‘._SJJ
nﬁN i Vm.ck‘\eic ur\.,,.\_,d’\_d,@ [
O / W 77 “NSVEA [ ﬂ: Yu d
- b, § < " LSOO Y
SUOINBAISSQ |BIBUSD) (Ajuo (Ajuo abe1ono) | (Ajuo swiays | (Ajuo swals (Ajuo PTG SweN salvads
sSwa)s swa)s |ealy % Apoopn) Apoopn) Swo)s Apoopp Jo
Apoopn) | Apoopn) sue|d sjue|d Apoopp) | shoosequeH
«U}esH bieH peaqg 'ON 9AIT "ON ipaueld
Jue|d abesany
Z1(21] 01 o< — ow
:adA| J1aA09 jueuiwoq :?1eq 3[2419) 10|d 1eipeny) 1830]d Jejnoll
/.Qal 0 [ \Wuunsg cSd—- 724 <A/ SW
:abeion0) e8Iy JUSdlad :Jayjeapn -Jaquinp j01d s|dwes wea| piatd

Buuoyuoy uoReIRBaA Z10Z B

apg uonebyy wWied sulepuld-siaauibul jo sdiod Awly N



(Kioniqiay Aneay sey Jojpue BUIAp s jueld) Jood = d
(Aioni0J8y ejelapow aaey Aew pue Ayjeay Ajsjelspouw S| jueld) Jied = 4
(fonqray awos aney Aew pue Ayyeay s| Jue|d) poos) = ©)
(fuonqiay jo subis ou o) a1 sey pue Busaly) sijue|d) Jus|8ox] = 3 .

"SSION
Swials ApooM [ej0L
sl \z , s SN O WS pwep

Z e e U o

\> 1 VTREA 77T

7 N WSV Lyos

5 w STEOT S AU AP

/.V I 10&?.&1(5 midninf
IN\ *I* L‘.r.u.tﬂn,...uvmd.vﬂ“. .b. E.ﬁf—@ﬂu,..\lﬂﬁnw

IN\ /\‘ TANAL T $\T>KUU+ u\dop \ MO AAD

\N\ l ﬂ\sj\vafdzazvc;unw M EOMF_CN

Ma 1 Y10 Ny W, fnwr

7y 0) 0 SO RS VoBuvT o In

O \ A JW\C\,mmvdloJ Saand

1 5N A OPJO A /OC \

| i > _ N SN ;

|~ , N | S SEpve  peads

mm «h
SUOI)BAIaSqQ [eJauds) (Ajuo (Ajuo abe1oAo) | (AJuo swdys | (A|Uo swals (Ajuo PATTE TS awepN saloadg
swa)s Swdls |ealy 9% Apoopp) Apoopp) Swio)s Apoopp 1o
Apoopn) | Apoopn) sjue|d sjue|d Apoopp) | snoasequoH
«UllesH biaH peaqg ‘oN 8AIT7 'ON épajueld
jue|d abesany
SRR FAIEE) O
:adA] Jan0) Jueuiwog :91eq a2419) 101d leipEND J
"/ o\ SRL “\uums Sd -3 w»;\_
:abeiano) [ealy Juadlad WETHEETYY :Jaquinp 1o|d ajdwes ‘wiea] plaig

BuuoyuoW UOREISBIA ZLOZ (1B

a)s uogeby Wied aulspui4-s1eauibul Jo sdioo Awly s N



(Kiomqiay Aneay sey Jojpue BuiAp sijueld) 1ood = d
(fiongiay sjesepolw aaey Aews pue Ayjesy Ajsjelepow si Jueld) Jied = o
(Auonigiay awos aney Aew pue Ayjesy sl Jueld) pooo = 9
(fuoniquay o subis ou o) sy sey pue BuiAly) S ue|d) Jud||8ox3 = 3,

SOI0N

:SWe)S APOOM 1301

i\
TOS S OWD T

\~> A P
\ q B g Sool SEAT
\m A &= X900
" P J\ona  OAS UL ACU
|-
7 ¥l SN
V i AWTIALNES L 3o \ MO AND
[
[# R o R AL
5 2| 0\ ¢ N S™ AShA L
E: ek4
< 2 .|w I \f@rwc (/\TQOQHC/ v.ﬁ_,.f\_nl)
= = T Svc.o,w?._.o&
/ ﬁ Wﬁr.w_c.miﬂv._._d ST vVIA
Q.T H - SIS  WHOU% D Yooh
fa)
ST v TR
SUONBAIISQ [BI2UDD (Afjuo (Ajuo abesano) | (AJuo sways | (Ajuo sways (Ajuo Swalg . aweN saldads
Sways Swajs lealy %, Apoopp) Apoopn) Swajs Apoopp 10 -
Apoopn) | Apoopn) sjue|d sjue|d Apoopp) | shoadequaH
«U}esH 1ybraH peag "ON 9AIT7 'ON épajued
jueld obetony | _
TS OG0 00 22 [ANENEY L (auo
:adA | JaAQD euIWIO(] :aleq 8Jo41D) 10|d JeIpEND h%
/001 SoL WIS [T S5 7 SATSW
:abelano) |ealy Wad1ad WETOLETVY “Jaquin 10]d djdwes :weaj paig

Guuoyuol uoneiabaA Z10Z 1B

a)s uoyebaipy wie 4 suIapul{-sseauIBul Jo sdiod Awly 'S N



(fiomigiay Anesy sey Jojpue BulAp sijue|d) Jood = d
(fioniqiay sjesepow aaey Aew pue Ayjeay Alejesspous sijueid) Jieq = o
(fiomauay awos aney Aew pue Ayjeay si jueld) PooS) = 9
(fiomiquay Jo subis ou o} e sey pue Bulauyj s jue|d) ws|eox3 = 3,

‘SOJON
:Swa)s ApooM |e10L
=
. \ > \ \/ <M\ Waxs 0 ¥
177 _ oM kil
3 il A T
| 5 &
N 3 0= A
W m COP O Y o XoAuTAD
S {
M ;ld \+"2 } 0 ) V.G ) CCAAON
\M r\’ gjdugﬂ\).__ru{(.\ﬁ.._ §3$IN¢$~IQ¢I
- TSTT we R ve)
a4 g 3y g / \N\ \/ S ™ ] ’
SN4 =PnG 4 b9
M v G AP F ey MoAnU
+\ o Dy 1 A49So e L BTt
- fal L v
e) J A SV AY VvLARUUD Peosd
o
SUOIBAISSQQ [BISUID) (Ajuo (Ajuo abetanos | (AJuo swals | (Ajuo sways (Ajuo S wols owepN saloadg
Swals Swals |ealy %, Apoopn) Apoopn) Swals Apoop 10
Apoopn) | Apoopn) sjueld sjue|d Apoopp) | snoasequaH
«UpesH | ubieH peaq "'ON SAIT 'ON spajueld
eld | abedany —
DAY e A EAIEIIE) 1 O¢ £
:adA ] JoQQ eulwoq ‘slea|  8puD) joid 1eIpenDd J0J0ld Jejndig
AT SQL WUUns| 9SJ -3 SAISW
:abelanoy) |ealy Jusdled Jayieapn JJaquiny jold 9|dwes ‘wea) piatd

Bunonuoly uoieldBaA ZL0Z lled

a)g uonebyy wied auispul4-a3auibug Jo sdiod Awly SN



(faomgiay Aneay sey Jospue Buifp si jue|d) 100d = d
(Aioniquay a1esapow aney Aew pue Aujeay A|sjelepou sijueld) Jied = 4
(Kioaiqay awos aAey Aew pue Ayijesy si Jue|d) poos) = ©
(Auoniquay o subis ou o} o sey pue Buiauy sijueld) Ju9j@ox3 =3,

:Sways APOOAA [e101L

'SOI0N

= y PRSPV Nu ]
o) R RS S T
.|w l Ja\sffLJov\,. FOI\MGAAD
v} @ % ,3
-7 H ERARCAY VOALS
C
YSAA O TPU
3 oL _ d 7_ >N
—~ o CTOATIN N |
SL d ST Wwuno PeoA
= < H Usna +305
SUOIJBAISSQ |EISUDD) (Ajuo (Ajuo abelono) | (Ajuo sways | (Ajuo swa)s (Aluo PTG aweN sa12adg
Sways sw_ajs |easy % Apoopn) Apoopn) swals Apoopp 10
Apoopn) | Apoopn) sjue|d sjue|d Apoopp) | snodoseqlaH
LUnesH | by peaqg ‘ON 9AI7 "ON épajueld
jueld abejary ~
SS OIS S %uU00 P29 CTTXT]Q] 1 OC (8uo
:adA| J8A0D JEBUIWO(Q 91ed 3|2119) 10Id }eJpen Jaoid TeMmINp)|
/0S1 oL hvuns | L Sd —~) A SA) SW
‘wes | piaid

:abelano?) [ealy Juaolad

-1ay1eapn

JJaquinp 10|d e|des

ays uoneBuy wied swspuid-seauibuz Jo sdiod Auly SN

Guuoyuol uoneRbaA 10z IlBd



(Kioniquay Aaeay sey Jospue BulAp si Jue|d) 100d = d
(Aioniquey sjeiapow aaey Aew pue Ayjesy A|siesspow si Jueld) Jied = 4

(Aoniquay awos aney Aew pue Aujjeay si jue|d) poos) = 5

(fsonigiay Jo subis ou o) 9| sey pue BulALy} S JUBld) JUB|199XT = T &

SOI0N

:SwWe)S APOOM [BJOL

AWNEATMH 30 F\N0AAY

\ i SV A )0S
~ i Adiso W03 2pty™
< fl Copd=T VPXOIGLAO
13
J ~ \/ SN\ A
3 2%
f A 211 o @C,.@C{nw
S A PATEST 701
/ j Pt JZI3NVS
oz A <daqy Wwﬁfsmdm
.w _ i tagp’ WU
al ) USoG0ID  Oeup oS
C
Ou/ﬂ A ww.o»ﬂ VAVUOD p>2)
SUONBALaSUQ [BIBUID) (Ajuo (Ajuo abe1ono) | (Aluo sways | (Ajuo sways (Ajuo AT oweN soa1d0adg
Sways swajs jealy 9%, Apoopn) Apoopn) Swajs Apoopp 1o
Apoopn) | Apoopn) sjue|d sjueld Apoopp) | snoosequeH
yHeaH | 3ybBroH peaQ ‘'ON 9AIT "ON épajueld
jueld obelpAy |
s>l T uwed YA N\_MH\OM 1O C
‘adA| Jano) Weulwoq :8leqg 9J041D) 10|d BIpEND 1
f&C oL Buuns @Sd ~ 1= S 2

:abeIOA0) [BBlY US0Iad

JoyIBapA

Jlaquuny joid ddwes

‘Wea| piat4

Buuonuopy uoneaBan ZL0Z fled

ayg uogebyp wie 4 suapuld-sesuIbus jo sdioD Awly s N




Appendix D

Photograph Logs (Spring, Fall, and Coordinates)

Finderne Farm 2012 Monitoring Report December 2012



2012 Spring Photo Log



Spring 2012 Vegetation Survey

Photo 2 facing north (N) of planting area E7 plot P2.

1 November 20122



Spring 2012 Vegetation Survey

Photo 3 facing north (N) of planting area E7 plot P3.

Photo 4 facing south (S) of planting area E7 plot P4.

2 November 20122



Spring 2012 Vegetation Survey

Photo 5 facing south (S) of planting area E8 plot P5.

Photo 6 facing south (S) of planting area E8 plot P6

3 November 20122



Spring 2012 Vegetation Survey

Photo 7 facing north (N) of planting area ES8 plot P7.

Photo 8 facing northeast (NE) of planting area E5 plot P9.

4 November 20122



Spring 2012 Vegetation Survey

Photo 9 facing west (W) of planting area E5 plot P10.

Photo 10 facing northwest (NW) of planting area E6 plot P11.

5 November 20122



Spring 2012 Vegetation Survey

Photo 11 facing northwest (NW) of planting area E6 plot P12.

Photo 12 facing southwest (SW) of planting area E4 plot P13.

6 November 20122



Spring 2012 Vegetation Survey

Photo 14 facing north (N) of planting area E8 plot P8.

7 November 20122



Spring 2012 Vegetation Survey

Photo 15 facing west (W) of planting area E1 plot P15.

Photo 16 facing southwest (SW) of planting area E1 plot P16.

8 November 20122



Spring 2012 Vegetation Survey

Photo 18 facing west (W) of planting area C3 plot P18.

9 November 20122



Spring 2012 Vegetation Survey

Photo 20 facing east (E) of planting area C2 plot P20.

10 November 20122



Spring 2012 Vegetation Survey

Photo 22 facing south (S) of planting area C2 plot P22.

11 November 20122



Spring 2012 Vegetation Survey

Photo 24 facing northeast (NE) of planting area C2 plot P24.

12 November 20122



Spring 2012 Vegetation Survey

Photo 25 facing north (N) of planting area C2 plot P25.

Photo 26 facing southeast (SE) of planting area C1 plot P26.

13 November 20122



Spring 2012 Vegetation Survey

Photo 28 facing northwest (NW) of planting area Clplot P28.

14 November 20122



Spring 2012 Vegetation Survey

Photo 30 facing north (N) of planting area C1 plot P30.

15 November 20122



Spring 2012 Vegetation Survey

Photo 32 facing southeast (SE) of planting area E3 plot P32.

16 November 20122



Spring 2012 Vegetation Survey

Photo 34 facing north northeast (NNE) of planting area E3 plot P34.

17 November 20122



Spring 2012 Vegetation Survey

Photo 36 facing north (N) of planting area E3 plot P36.

18 November 20122



Spring 2012 Vegetation Survey

Photo 38 facing south (S) of planting area E3 plot P38.

19 November 20122



Spring 2012 Vegetation Survey

Photo 40 facing south (S) of planting area E3 plot P40.

20 November 20122



Spring 2012 Vegetation Survey

Photo 41 facing east (E) of planting area E3 plot P41.
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Photo 42 facing south (S) of planting area E9 plot P42.

21 November 20122



Spring 2012 Vegetation Survey

Photo 44 facing north (N) of planting area E9 plot P44.

22 November 20122



Spring 2012 Vegetation Survey

Photo 46 facing south (S) of planting area E9 plot P46.

23 November 20122



Spring 2012 Vegetation Survey

Photo 48 facing west (W) of planting area A5 plot P48.

24 November 20122



Spring 2012 Vegetation Survey

Photo 50 facing west (W) of planting area EC1 plot P50.

25 November 20122



Spring 2012 Vegetation Survey

Photo 52 facing northeast (NE) of planting area EC1 plot P52.

26 November 20122



Spring 2012 Vegetation Survey

Photo 53 facing southeast (SE) of planting area EC1 plot P53.
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Photo 54 facing northeast (NE) of planting area EC1 plot P54.

27 November 20122



Spring 2012 Vegetation Survey

Photo 56 facing northeast (NE) of planting area E2 plot P56.

28 November 20122



Spring 2012 Vegetation Survey

Photo 57 facing west (W) of planting area E2 plot P57.

Photo 58 facing east southeast (ESE) of planting area E2 plot P58.

29 November 20122



2012 Fall Photo Log



Photo 1 facing southwest (SW) of planting area E3 plot P18.

Photo 2 facing east northeast (ENE) of planting area E3 plot P19.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 1

Fall 2012 Vegetation Survey

November 2012



Fall 2012 Vegetation Survey

Photo 4 facing west (W) of planting area E3 plot P21.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 2 November 2012



Fall 2012 Vegetation Survey

Photo 6 facing southwest (SW) of planting area E3 plot P23.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 3 November 2012



Fall 2012 Vegetation Survey

Photo 8 facing west (W) of planting area E3 plot P25.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 4 November 2012



Fall 2012 Vegetation Survey

Photo 10 facing southeast (SE) of planting area E3 plot P27.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 5 November 2012



Fall 2012 Vegetation Survey

Photo 12 facing southwest (SW) of planting area E9 plot P29.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 6 November 2012



Fall 2012 Vegetation Survey

Photo 14 facing southwest (SW) of planting area E9 plot P31.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 7 November 2012



Fall 2012 Vegetation Survey

Photo 16 facing northeast (NE) of planting area E9 plot P33.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 8 November 2012



Fall 2012 Vegetation Survey

Photo 18 facing north northeast (NNE) of planting area E8 plot P35.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 9 November 2012



Fall 2012 Vegetation Survey

Photo 20 facing southwest (SW) of planting area E8 plot P37.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 10 November 2012



Fall 2012 Vegetation Survey

Photo 21 facing south (S) of planting area ES8 plot P38.

Photo 22 facing northeast (NE) of planting area E7 plot P39.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 11 November 2012



Fall 2012 Vegetation Survey

Photo 23 facing northeast of planting area EC1 plot P40.

Photo 24 facing southwest (SW) of planting area EC1 plot P41.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 12 November 2012



Fall 2012 Vegetation Survey

Photo 26 facing northeast (NE) of planting area EC1 plot P43.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 13 November 2012



Fall 2012 Vegetation Survey

Photo 28 facing south (S) of planting area Al plot P45.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 14 November 2012



Fall 2012 Vegetation Survey

Photo 29 facing northeast (NE) of planting area A5 plot P46.

Photo 30 facing east (E) of planting area E5 plot P47.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 15 November 2012



Fall 2012 Vegetation Survey

Photo 32 facing north (N) of planting area E4 plot P49.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 16 November 2012



Fall 2012 Vegetation Survey

Photo 34 facing west (W) of planting area E6 plot P51.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 17 November 2012



Fall 2012 Vegetation Survey

Photo 36 facing northeast (NE) of planting area E2 plot P53.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 18 November 2012



Fall 2012 Vegetation Survey

Photo 38 facing northeast (NE) of planting area E2 plot P55.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 19 November 2012



Fall 2012 Vegetation Survey

Photo 40 facing west northwest (WNW) of planting area E1 plot P57.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 20 November 2012



Fall 2012 Vegetation Survey

Photo 41 facing west northwest (WNW) of planting area E1 plot P58.

Photo 42 facing northwest (NW) of planting area C1 plot P12.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 21 November 2012



Fall 2012 Vegetation Survey

Photo 44 facing southeast (SE) of planting area C1 plot P10.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 22 November 2012



Fall 2012 Vegetation Survey

Photo 45 facing east southeast (ESE) of planting area C1 plot P9.

Photo 46 facing north (N) of planting area C1 plot P8.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 23 November 2012



Fall 2012 Vegetation Survey

Photo 47 facing northwest (NW) of planting area C1 plot P7.

Photo 48 facing north (N) of planting area E7 plot P1.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 24 November 2012



Fall 2012 Vegetation Survey

Photo 50 facing east (E) of planting area E7 plot P3.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 25 November 2012



Fall 2012 Vegetation Survey

Photo 52 facing south (S) of planting area C3 plot P5.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 26 November 2012



Fall 2012 Vegetation Survey

Photo 54 facing northeast (NE) of planting area C2 plot P13.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 27 November 2012



Fall 2012 Vegetation Survey

Photo 56 facing north (N) of planting area C2 plot P15.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 28 November 2012



Fall 2012 Vegetation Survey

Photo 57 facing east (E) of planting area C2 plot P16.
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Photo 58 facing south (S) of planting area C2 plot P17.

C:\Users\SmithM\Desktop\2012 Fall Photo Log.docx 29 November 2012



Photo Coordinates



2012 Vegetation Plot/Photo Locations

2012 Spring Survey 2012 Fall Survey
Location Description Easting Northing Location Description Easting Northing
E7-P1 468102.405, 626068.629 E7-P1 468161.482, 626085.069
E7-P2 468164.678 625995.32) E7-P2 467982.22]  626124.041
E7-P3 467938.652, 626205.743 E7-P3 467817.375, 626186.582
E7-P4 467951.704]  626150.573] C3-P4 467569.142]  626197.944]
E8-P5 468027.55 626426.868 C3-P5 467643.819, 626147.557
E8-P6 467900.395 626482.031 C3-P6 467641.609 626432.817|
E8-P7 467858.814 626358.22) C1-P7 467014.226 627723.961
E8-P8 467862.918 626640.242] C1-P8 466878.436 627740.228]
E5-P9 467609.854 625951.909| C1-P9 466634.82 627766.4]
E5-P10 467629.371 625886.086) C1-P10 466277.072 627631.984]
E6-P11 467891.418 625767.876 C1-P11 466113.722 627665.097|
E6-P12 467790.086 625709.669| C1-P12 465757.272 627949.15]
E4-P13 467307.21 625592.377| C2-P13 466407.854 626133.428]
E4-P14 467407.056 625590.036 C2-P14 466197.015 626402.869|
E1-P15 465767.364 628175.753] C2-P15 466114.193 626748.559|
E1-P16 465639.846 628230.159| C2-P16 466295.534 626908.668]
C3-P17 467659.693 626493.288] C2-P17 466164.108 626995.851
C3-P18 467660.854 626337.293] E3-P18 467534.588 627452.645|
C3-P19 467519.857 626181.937| E3-P19 467489.607 627320.073]
C2-P20 466464.954 625995.55] E3-P20 467436.324 627128.676
C2-P21 466298.576 626141.49 E3-P21 467285.397 626669.766|
C2-P22 466324.553 626295.144] E3-P22 467061.877 626427.896
C2-P23 466406.611 626528.654 E3-P23 467103.712 626603.656)
C2-P24 466190.012 626971.464 E3-P24 467271.924 626733.453]
C2-P25 466101.624 626807.481] E3-P25 467351.392 626866.804
C1-P26 465728.816, 628005.008 E3-P26 467379.853, 627106.469
C1-P27 465969.168 627880.447| E3-P27 467411.505 627448.761
C1-P28 466123.814; 627612.558 E9-P28 465455.598, 628537.449
C1-P29 466376.912 627682.888] E9-P29 465483.407 628617.785|
C1-P30 466619.159, 627713.385 E9-P30 465349.576, 628419.462
C1-P31 466917.528 627717.533] E9-P31 465301.367 628300.241
E3-P32 467548.881, 627439.059 E9-P32 465155.798, 628066.449
E3-P33 467522.951 627323.504 E9-P33 465105.565 628034.686
E3-P34 467481.863, 627136.252 C2-P34 466230.531, 626613.156
E3-P35 467440.338 626836.578] E8-P35 468111.127 626308.539
E3-P36 467081.15 626439.288 E8-P36 468030.547, 626417.511
E3-P37 467127.884 626606.713] E8-P37 467889.667 626442.532]
E3-P38 467338.196 626969.492] E8-P38 467869.959 626694.243]
E3-P39 467372.071 627173.871 E7-P39 467910.585 626921.033]
E3-P40 467417.731 627371.761 EC1-P40 464687.162 628683.407|
E3-P41 467414.841 627503.231 EC1-P41 464819.548 628649.131
E9-P42 465453.696 628539.771 EC1-P42 465006.951 628528.566
E9-P43 465347.349 628359.894 EC1-P43 465124.309 628574.386)
E9-P44 465262.14 628281.761 EC1-P44 465392.999 628620.989
E9-P45 465107.941 628050.077| A1-P45 464760.114 628218.52)]
E9-P46 465184.655 628178.652] A5-P46 465742.447 627097.607|
E9-P47 465238.93 628198.432] E5-P47 467522.599 625982.419|
A5-P48 465626.402 627214.395| E5-P48 467403.667 625810.151
A1-P49 464593.727 628286.36) E4-P49 467384.156 625602.173]
EC1-P50 464678.114 628719.323] E4-P50 467208.321 625556.23]
EC1-P51 464795.903 628634.482] E4-P51 467812.421 625714.877|
EC1-P52 464980.144 628529.814] E4-P52 467914.848 625755.791
EC1-P53 465306.312 628618.549| E2-P53 467237.547 627841.892]
EC1-P54 465259.316 628519.556 E2-P54 467028.46 627925.994
E2-P55 465880.106 628220.866) E2-P55 466900.95 628044.929|
E2-P56 466131.932 628085.488] E2-P56 466637.758 628015.674
E2-P57 466698.918 627981.799| E1-P57 465838.758 628173.658]
E2-P58 467012.898 627964.515| E1-P58 465710.334 628340.443]
2012 Soil Profile Locations 2012 Geotechnical Boring Locations
Location Description Easting Northing Location Description Easting Northing
C1l 465821.5122| 627971.9016 Cl 466381.1187| 627723.3501]
C2 466411.3001| 626047.8492 C2 466226.1998| 626547.5554]
C3 467597.9623| 626221.4887| C3 467546.8546 626247.159
E1l 465621.7288| 628216.1883] E1l 465745.554 628275.497|
E3 467521.222| 627277.9925] E2 West 466627.4] 628025.2434]
E6 467858.7717| 625835.0868| E2 East 467259.6836| 627891.9253
E3 North 467461.5787 | 627306.2608
E3 South 467127.9072 | 626519.7494
E4 467314.4988 | 625596.218
E5 467588.6917 625888.157
E6 467834.973 | 625705.4322
E7 467974.0028 | 626225.8008
EC1 464986.8486 | 628585.3348
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Soil Investigation Results Finderne Farms Mitigation Site
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Soil Investigation Results Finderne Farms Mitigation Site

1 Introduction

In April 2012, the United States Army Corps of Engineers, New York District (CENAN) contracted
services to provide continuing wetland monitoring services and develop an adaptive management plan for
the Finderne Farms Mitigation Site (the site), as part of the Green Brook Flood Control Project located in
Somerset County, NJ. As part of these services, scientists collected soil borings for laboratory analyses to
determine the geotechnical and plant productivity properties of the soils on site. The results of the study
are provided within this document.

2 Background

The site is located within a floodplain along the Raritan River in Bound Brook, Somerset County, New
Jersey. The northern portion of the site is bordered by a steep slope that is 10-30 feet (ft) in height. Within
the slope, outcrops of Triassic age, red, sedimentary rocks are visible. The site itself is nearly flat and is
bordered by the river on the east, south and west sides.

The U.S. Department of Agriculture (USDA), Soil Conservation Service (now called the Natural
Resources Conservation Service [NRCS]), Soil Survey of Somerset County, New Jersey (USDA-SCS,
1989) was reviewed prior to the design and construction of the wetland mitigation site. Soils within the
mitigation site primarily consist of Rowland silt loam, 0 to 2 percent slopes, frequently flooded (RorAt).

NRCS describes the Rowland soils as deep, moderately well drained to somewhat poorly drained soils
located on floodplains along major streams. The typical Rowland silt loam soil type is generally nearly
level, but there are minor hummocky areas and slopes of more than 2 percent. This soil series includes
sandy loam, loam, and gravelly loam soils. These soils are located approximately 3 to 8 ft above normal
stream levels and are subject to frequent flooding from the Raritan River. The seasonal high water table
for the Rowland series, as described by the NRCS, is 1 to 3 ft below the surface. Some areas of well-
drained Rowland soils are found nearer to streams and at slightly higher elevations. Bowmansville soils,
a minor component of the series, are included in mapping of Rowland silt loam and are sometimes found
in depression areas.

3 Soils Investigation
In order to better understand the site’s soils, two sets of soil borings were collected:

» Geotechnical Borings - a set of 13 individual soil borings to a depth of three ft; and
« Wetland/Agricultural Borings - a set six borings to a depth of two ft.

The purpose of the borings were to determine if there are any significant soil structure differences
between the areas that are successfully ponding water and the mitigation areas that are experiencing
failure in retaining the required hydrology. Also, the borings would help determine the suitability of
soils to support plant material.
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3.1 Geotechnical Borings

Borings were collected as per Engineering Manual 1110-1-1804 and documented the locations of the
soil borings with a WAAS-enabled GPS unit. Within the various creation and enhancement areas on
site (Figure 1), scientists collected 13 borings. Table 1 identifies the location of the geotechnical
borings that were collected.

Table 1 Geotechnical Boring Locations

Location Easting Northing
C1 466381.118715 627723.350117
C2 466226.199817 626547.555403
C3 467546.854596 626247.158993
E1* 465745.554005 628275.496958
E2 West 466627.400040 628025.243354
E2 East 467259.68357 627891.925286
E3 North 467461.578722 627306.260776
E3 South 467127.907249 626519.749447
E4 467314.498839 625596.218027
E5 467588.691664 625888.157017
E6 467834.972989 625705.432162
E7 467974.002769 626225.800769
EC1 464986.848632 628585.334754
Notes:
* Location E1 was an additional boring that was collected that was
not identified in the original scope.
Coordinates reported according to New Jersey State Plane NAD
1983, Zone 2900.

Samples were collected on May 22 and May 24. On May 24, the weather was overcast with occasional
drizzle. Geotechnical borings were collected to a maximum depth of 3 ft with a manual, continuous
coring device (Photo 1). The continuous manual corer is a stainless steel device that collects a core
approximately 40 inches long and 4 inches in diameter. The corer is driven into the ground with a
slide hammer. The hammer is then removed, and a handle is placed on top of the coring device and
manually removed from the ground. Due to the dense clays on site, in some instances the core device
had to be dug out of the ground with a shovel. Once removed from the ground, the core was
photographed (Photo 2) and the soil strata analyzed in the field for soil color, hue, chroma, and value
using a Munsell color chart. Soil texture was estimated in the field using the U.S. Department of
Agriculture (USDA) classification system. The core was also analyzed for other features (e.g.,
mottling, presence of anthropogenic material, etc.) and groundwater levels and depth of saturation
were also recorded.
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After documenting the core’s characteristics, the cored material was set aside and protected from
potential damage and desiccation during transport (Photo 3) for later laboratory analyses at a
certified laboratory. The samples were analyzed for the following:

« Sieve/Hydrometer Analysis — This test analyzes the percentage of different grain sizes
contained within a soil.

. Liquid and Plastic Limit — When analyzed with other soil properties, liquid and plastic
limits are used to correlate with engineering behavior such as compressibility, permeability,
compatibility, shrink-swell and shear strength.

« Unit Weight/Specific Gravity — This test calculates the density of solids divided by the
density of water in an undisturbed soil sample.

All sampling locations were accessed on foot. For locations that occurred in ponded areas, scientists
constructed crude bridges from available flotsam and jetsam. These bridges were used to disperse
the scientist’s weight in order to prevent sinking into the sediments (Photo 4).

3.2 Wetland/Agricultural Borings

Soil profiles in each creation and enhancement area were collected on May 21, 2012. On May 21, a
steady rain fell throughout the day. A representative soil profile was described at each of the three
wetland creation areas (C1, C2 and C3), and at each of the three wetland enhancement areas (E1, E3 and
E6) (Figure 1). Each profile was completed to a depth of 24 inches below the ground surface using a
hand-operated soil auger with a 4-inch diameter bucket. Soil characteristics, including texture, color, and
structure, were recorded for each of the six sample locations and summarized on datasheets, presented as
Attachment B. Soil texture was estimated in the field using the USDA soil classification system.
Characteristics such as redoximorphic features, relative moisture content, structure and, if encountered,
groundwater level, were estimated in the field and recorded. Soil color was described using Munsell
color charts.

The geographic coordinates at each location were recorded by a handheld WAAS-enabled Global
Positioning System (GPS) unit. The soil profile locations were randomly selected within each area. Table
2 lists the New Jersey State Plane NAD 1983 geographic coordinates of the sample locations.

Table 2 Soil Profile Locations

Dlé(s)g?ig?ign Easting Northing
C1 465821.512230 | 627971.901599
C2 466411.300131 | 626047.849185
C3 467597.962328 | 626221.488677
El 465621.728762 | 628216.188284
E3 467521.221976 | 627277.992509
E6 467858.771689 | 625835.086753
Notes: Coordinates reported according to New
Jersey State Plane NAD 1983, Zone 2900.
Coordinates measured using WAAS-enabled
GPS unit with +/- 3 meter accuracy.

From each of the three wetland creation areas (C1, C2 and C3), 15 subsamples were collected randomly
throughout each area. Each subsample was collected at approximately 6-inches below the ground surface,

3
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and then the subsamples from a given wetland creation area were homogenized together in a clean plastic
container to create a separate composite sample for each of the three wetland creation areas. After the
three composite samples were obtained, the samples were submittal to the analytical laboratory for
analysis of pH, organic content, and agricultural tests, including Phosphorus (P), Potassium (K),
Magnesium (Mg), Calcium (Ca), Zinc (Zn), Copper (Cu), Manganese (Mn), Iron (Fe) and Boron (B)],
soil pH, and soil organic matter.

4 Results

This section provides the results of the field and laboratory data for the geotechnical and plant
productivity borings.

4.1 Field Data

4.1.1 Geotechnical Borings

Table 3 identifies the results of the field data of the geotechnical cores. Table 4 describes the conditions
pertaining to soil saturation and groundwater encountered in the boreholes. The cored soils were generally
consistent with the NRCS description of the Rowland silt loam soils. Red parent material was
encountered in the soils throughout the site. As is identified in Table 4, soils on site are generally silty
clays and clay loams. In areas where there was standing water (E2 East, both E3 Locations), a 4- to 6-inch
layer of loose silty material overlaid dense clays (Photo 5). In most locations throughout the site, the
upper half of the soil cores was generally clay loams and the lower half denser clay materials.

In the Creation Areas, C1 and C2 have similar profiles. Area C3 was unusual in that a 26-inch dense clay
layer overlaid a layer of wet, silty sand. It is likely that the sand layer is part of a remnant
geomorphological feature related to alluvial deposition. All three locations had very faint mottling in the
upper part of the profiles; however, due to large amount of red parent material, it is unclear if the mottling
was a result of redoximorphic conditions. Other redoxomprophic features common to wetlands (e.g.,
sulphidic odor, concretions, etc.) were not identified in the soil cores.

In the Enhancement Areas that are sometimes ponded (E1 and EC1), redoximorphic features were
observed in the upper part of the soil. In the Enhancement Areas in the southeast portion of the site (E4,
E5, EB6, and E7), there were several interesting findings. Location E4 consisted of almost uniform soils
throughout the profile. This is likely due to its location near the river and constant alluvial deposition.
Location E5, located further inland, consisted of a silt clay loam and clay loam in the upper part and very
dense clay in the lower part of the profile. In the area near location E6, previous anthropogenic
disturbance have occurred. Near location E6, there is evidence of prior disturbance: large surface tanks
(estimated at greater than 1,000 gallons), remnants of earthmoving activities/structures, and a drainage
pipe of unknown origin (Photo 6). At 12 inches in depth within the profile, anthropogenic debris (e.g.,
plastic lid, pen cap, etc.) was found in the borehole. The soils in location E7 were saturated to the surface.
At approximately 20 inches below the ground surface, organic material was encountered, also throughout
the profile coarser grained material was encountered.
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Table 3Geotechnical Boring Field Analyses

Depth Locations
in
s C1l Cc2 C3 EC1 El E2 East E2 West E3 North E3 South E4 ES E6 E7
1 5YR  4/2
silt, dense
2 root 5YR 4/3
material silt  clay
loam w/ ' 5YR 3/2 silt clay
3 root 5YR3/2silt | YR 32 | SYR 3/2fine | 5YR  3/2 loam w/ trace
material 7.5YR 4/3 clay loam, | silt fine silt sand /
4 silt (w/ large numerous 5YR 3/2 5YR 312
5YR  4/2 | amount of rhizomes Isilt clay IS'“ clay
oam
5 5YR 3/3 root matter) 5_YR 3/2 oam,
clay loam | 2:5 YR 3/2 CI,ay5YR|°i;2 sit  clay | numerou
5 w/ very faint | Silt ~ clay Vr;lmottles loam S roots
loam w/
5YR §Z
mottles ! very faint )
7 5YR % | cvr a3 SYR 3/3 silt 5YR 3/2 silt clay
mottles A ‘Il clay w/ loam w/ trace
8 IS' tc a); trace sand sand (a bit more
fgie::? w SYR 4/4 sil than prior
silt trat
9 5YR 4/4 clay stratum)
mottles
5YR 3/2
10 5YR 4/2 silt _ silt — clay
5YR 3/2 silt | 5YR 372 loam  w/
11 5Y\R 3/3 |2-5 YR C'ay/ clay silt clay w/ trace sand
C|ay loam oam W faint 5YR
12 w/ very faint 4/4 mottles
2.5YR Ya 5YR 4/3
abundant | mottles 2t olay | BYR 3/3silt clay
13 5YR % 5YR 312 e | loam wi sand
mottles 5YR 4/3 silt clay (W o3l
clay loam trace sand)
14 w/ very faint with  25% 5_YR3/ 3
15 5YR 43 5YR 4/4 5YR Y, Is(;lém clay
clay loam ZYR 4/3 | mottles 5YR 4/2 5YR 4/3 silt mottles
w/ very faint ense clay loam clay 5YR  3/3
16 5YR 4/4 3 . silt Clay w/ 15% Sandy
mottles 5YR % silt 5YR 4/ 5YR  4/3 loam
17 clay loam Mottles sit clay
5YR 2.5/1 | loam w/ 5YR 3/3 Silt
18 silt clay very faint 5YR 3/3 | sand
5YR  3/3 SYRI Y silt clay
clay loam mottles
19 Y 5YR 4/2 silt
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Depth Locations
in
s C1l Cc2 C3 EC1 El E2 East E2 West E3 North E3 South E4 ES E6 E7
clay w/ 10%
20 5YR 4/4
mottles
21 5YR 4/3 silt
clay w/
22 abundant 5YR 3/3 silt clay
5YR 4/4 loam w/ traces
23 mottles ) of charcoal;
5YR 3/2 silt faint 5YR 4/6
5 clay mottles
25 5YR 4/3 5YR 3/2
clay loam . .
Syr 3/3 silt . loam with
26 clay loam 7.5 YR 4/2 silt | 1gyR
W 50 clay w/ 25 YR | 251
27 percent 5YR 4/3 silt 3/6 mottles - | organic
SYR4/4 clay with abundeint 40-5(]2 material
; ercen o
28 mottles 2‘4{“ moft?g 5YR 3/1 silt ihey
clay — 50%
29 and t race SYé 3;‘
5/46 4/2 silt sand mottles
30 SV'?V loam 5YR3/3
5YR 4/3 i
S5YR 4/4 silt | 5yR 4/4 silt abundant clay loam IS(;gm Clsv);
31 5YR 3/4 SYR 3/3 .
clay w/ 30 | ¢jav loam : faint 5YR ¥
percent Y 26.36 | PUR L silt | mottles i siit_—clay 2 | SYR Y4125 VR 472 with
5YR  4/6 clay w/ 25% | trace loam and OYR | sitclay | o2 g 3/6
5_YR 3/3 5YR ¥, w/60 % 5/2 mottles .
32 mottles silt sand 4 angl-”ar abundant
mottles sand 5YR  4/4 mottles
mottles '
5YR 4/2 .
33 5YR4/4 silt Sit clay silt clay w/ trace
5 svR 4] day loam loam  w/ | BYR 3/1 silt 5YR 3/3 silt sand ZIYtR C?;Z
W/30% 5YR w/ 20% abundant clay clay loam loam Y
5YR 5/1 w/ faint depth of refusal
35 4/6 mottles. ] SYR 4/4 5YR 3/3 at 34
it ol ~ | motties. mottles
silt  clay Soil  very 5YR 4/3 w/ and 10YR
very dense | janse and 50% 5YR 5/2 mottles
36 and crumbly 4/4 mottles
crumbly




Table 4 Soil Saturation and Groundwater Levels Observed at Geotechnical Boring Locations

Location Description
C1 Soils dry, no water observed on bore hole
c2 Soils dry, no water observed on bore hole
C3 Soils in the upper part were dry. Sand layer was saturated
EC1 Soils saturated at 18 inches
E1 _Slight saturation of soils throughout the profiles, water collected in bottom 4
inches of bore hole
E2 East Six inches of standing water above ground surface
E2 West Soil saturated to surface, approximately 2 inches of water in bore hole
E3 North Ten inches of standing water above ground surface
E3 South Eight inches of standing water above ground surface
E4 Soil damp throughout profile, no water observed on bore hole
E5 Soils very dry throughout profile, no water observed on bore hole
E6 Soils dry, no water observed on bore hole
E7 Saturated to surface

4.1.2 Wetland/Agricultural Borings

Soil profiles were described in the field and recorded on data forms (Attachment B). Typical profiles
included a silt clay layer found at variable depths. The soils examined were generally consistent with the
NRCS description of the Rowland silt loam soils. This layer was sometimes overlaid by a layer of slightly
redder soil of varying texture.
consistent throughout depths of 0 to 24 inches.

However, in most cases the color and texture remained relatively

Redoximorphic features such as concentrations, mottles and oxidized root channels were observed in two
of the six soil profiles. Soil was not saturated at any location. The water table was greater than 24 inches
below the ground surface in each of the borings. A summary of the soil observations is presented below

in Table 5.
Table 5Soil Profiles Wetland/Agricultural Borings
Area Redoximorphic Features Saturation
Depth Range (inches) Percentage Munsell Color
C1 None Observed -- -- > 24"
C2 None Observed -- -- > 24"
C3 6 - 24" 1% 5 YR 5/8 > 24"
6-12" 5% 5YR 4/6
El 12 - 18" 1% 5 YR 4/6 > 24"
E3 None Observed - - > 24"
E6* None Observed - - > 24"

Notes: * Due to prior disturbances

near location E6, several other borings were collected within and
adjacent to E6. The findings were similar (i.e., no redoximorphic features, saturation greater than 24
inches).
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Members of the soil sampling team are also certified arborists. Cursory observations of the plants
growing throughout the site showed no signs of nutrient deficiencies. The site is densely vegetated with
herbaceous vegetation.

4.2 Laboratory Data

4.2.1 Geotechnical Borings

Laboratory data for the geotechnical borings are provided in Appendix B. Six geotechnical boring were
selected (i.e., C1, C2, C3, EC1, E2W, and E3S) for laboratory analyses. For each boring, except location
C3, the 0-18 inch layer and 18-36 inch layer were treated as two separate samples. For location C3, due to
the distinct change between dense clays and silt sands at 26 inches in depth, the 0-26 inch layer was
treated as one sample and the material below 26 inches was treated as another sample. On the data sheets
in Attachment B, the modifier UP and LOW for each sample corresponds to sampled soils position within
the core. UP is the 0-18 inch layer (0-26 for Location C3) and LOW are the soils below the UP sample.

Laboratory findings confirmed the field analyses with respect to soil composition. All samples, except for
C2 UP and C3 LOW, were comprised of over 88 percent fine particles (silts and clays). C2 UP was only
comprised of 71.4 percent fine materials and 28.6 percent sand material; however, a closer look at the
data shows that almost the entire amount of sand is fine sand, which is close in grain size to silts. The
slightly larger grain sizes at C2 may be a result of the prior disturbances to the soil profile associated with
excavation and habitat creation activities. As anticipated, dramatic differences in grain size were observed
when comparing Locations C3 UP and C3 LOW. The percent sand composition in C3 UP and C3 LOW is
9.7 and 61.3 percent, respectively. The grain size of C3 UP is similar to grain size in other UP samples
that were analyzed throughout the site.

The plastic index (PI) of soil is identified in Table 6, below:

Table 6 Plastic Index of Soils

Plastic Index Description
0 Non-plastic
1-5 Slightly plastic
5-10 Low plasticity
10-20 Medium plasticity
20-40 High plasticity
>40 Very high plasticity
Table adapted from Das, 2010

Review of the soil data indicates that Sample C3 LOW would be classified as a slightly plastic soil.
Sample E2W LOW soils would be classified as a soil with high plasticity. Samples C1 LOW and E2W
UP each with a PI of 20, would classify them at the low range of high plasticity soils or the high range of
medium plasticity soils. The PI of all other samples ranged from 10-19 which would be classified as soils
of medium plasticity.
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4.2.2 Wetland/Agricultural Cores

Laboratory data for the wetland/agricultural cores are provided in Appendix B. Three sites (C1, C2, and
C3) were selected for laboratory analyses. Results of the wetland/agricultural cores show that the soils in
the creation areas are acidic, with the pH of 5.6 to 6.1. Also the laboratory analyzed macro nutrients
(phosphorous, potassium, magnesium, and calcium) and micronutrients (zinc, copper, manganese, boron,
and iron). Table 7 identifies the optimum range of macronutrients and micronutrients (pounds per acre)
and the laboratory results.

Table 7 Macronutrient and Micronutrient of On Site Soils

Soil Test | Optimum Range of Nutrients* | c1 | c2 | c3
Macronutrients — values below presented in pounds per acre**
Phosphorus 0-71 (Below); 72-137 (Optimum); >137 (Above/Excessive) 141 51 94
Potassium 0-145 (Below); 146-277 (Optimum); >277 (Above/Excessive) 87 128 141
Magnesium 0-143 (Below); 144-295 (Optimum); >295 (Above/Excessive) 318 386 489
Calcium 0-1,400 (Below); 1,401-1,790 (Optimum); >1,790 (Above) 2,211 2,362 | 3,165
Micronutrients — values below presented in parts per million**
Zinc Critical Level 1.0; High >50 7.25 7.12 9.96
Copper Critical Level 0.5; High >20 6.17 4.89 6.33
Manganese Critical Level 25; High >100 92.15 | 186.10 | 197.10
Boron Critical Level 0.5; High >20 0.86 0.73 0.89
Iron Critical Level 1.0; High >100 553.9 467.1 | 371.40
Notes:

* Values based on Rutgers, 2012.
** Optimum refers to optimum fertility.
**Micronutrient categories are less well defined than macronutrient categories. Values below the “critical

level" should be considered deficient; values above "high" should be considered a warning. Certain
micronutrients can be toxic to plants at excessive levels.

Based on the results presented in Table 7, all samples had excessive values of magnesium and
calcium, and below optimum values of potassium. The phosphorous results yielded some interesting
findings. The phosphorous in C1 was excessive, location C2 was below optimum, and location C3
had optimum levels. The varying levels of phosphorous in the three parcels may be attributed to their
geographic position. Location C1 is closest to the ball fields and other public areas. It could be that
fertilizer, waste products, and potential runoff from area just north of the site are contributing to the
increased phosphorous levels.

The micronutrients zinc and copper were adequate for all sites. Manganese and iron were generally
high for all sites (for C1, manganese was 92 ppm which is only 8 ppm below the high classification).
Boron was low for all three sites. Scientists who traversed the site did not see any evidence of plant
stress, attributed to nutrient deficiencies (e.g., leaf discoloration, leaves curling at the tip, etc),
throughout the site.

Table 8 identifies the percent of organic matter, organic carbon, inorganic nitrogen-nitrate and
ammonium identified in sites C1, C2, and C3.
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Table 8 Organic Matter, Organic Carbon, Inorganic Nitrogen-nitrate and Ammonium of On Site

Soils
Soil Constituents C1l C2 C3
Organic matter (percent) 4.2 3.7 3.8
Organic carbon (percent) 2.4 2.2 2.2
Inorganic Nitrogen - nitrate (ppm) 5 4 6
Ammonium (ppm) 3 6 2

The amount of organic matter in the soils would be considered as a ‘medium’ amount for silt loam
soils'. Organic carbon in all three sites is similar.

Nitrogen is an essential nutrient for plants as it is an important component of plant cell compounds. Plants
take up and use two forms of soil nitrogen: ammonium and nitrate. Plants on site exhibited no signs of
nitrogen deficiencies.

5 Conclusions

The top three ft of soils on site are generally fine grained materials (clay loams and silt clays). The soil
material is of alluvial origin. Areas of ponded and occasionally ponded water typically had high clay
content in the soil profile.

Rainwater is the chief source of hydrology for much of the site. Due to the composition of the soil
material, it is likely that that there is a high degree of runoff from the site to the Raritan River as opposed
to vertical infiltration through the soil.

Laboratory data indicated that the soils generally have sufficient nutrients for plant growth; although,
there were some deficiencies and exceedences for macro and micronutrients. The differences in nutrients
for the three creation areas may be a result of geographical position to nutrient producing sources (e.g.,
urban runoff, ball fields, etc.) and depth of excavation. Regardless, both the wetland plantings and species
growing on site showed no signs of nutrient deficiencies.

6 References
Das, Braja, J. 2010. Principles of Geotechnical Engineering. Cengage Learning. Stamford, CT 06902,
USA

Rutgers, 2012.  Website accessed in June 2012 to obtain data ranges of soil test results.
http://njaes.rutgers.edu/soiltestinglab/results.asp
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County, New Jersey

! Note: While organic matter is a valuable soil component for chemical, physical, and biological reasons,
amending soils to organic matter content greater than 10% is not recommended for general use as plant growth
media (Rutgers, 2012).
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PHOTOGRAPHIC LOG

Photo
No.
1

Date:
5/24/2012

Direction Photo
Taken:
N/A

Description:

Scientist operating
the manual coring
device

Photo
No. Date:
2 5/24/2012

Direction Photo
Taken:
N/A

Description:

Photo of the
removed soil core.
Note how the core
soil remains intact
upon removal.
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PHOTOGRAPHIC LOG

Photo .
No. Date:

3 5/34/2012

Direction Photo
Taken:
n/a

Description:

Scientists subsampled
cored soil material.
Core material was
wrapped in aluminum
foil and placed in a
plastic bucket for
travel.

Photo
No. Date:
4 5/24/2012

Direction Photo
Taken:
Northeast

Description:

Salvaged debris
within the wetland
was used to gain
access to ponded
areas.
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PHOTOGRAPHIC LOG

Photo
No.
5

Date:
5/14/2012

Direction Photo
Taken:
n/a

Description:

Core taken from
ponded area. Note,
dark silty material
in the upper part of
the core (left side)
and dense clay
material below.

Photo
No. Date:
6 412412012

Direction Photo
Taken:
North

Description:

Pipe of unknown
origin located near
E6 sampling
location
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ATTACHMENT B

DATA SHEETS AND LABORATORY DATA
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Soil Investigation Results Finderne Farms Mitigation Site

AECOM
Finderne, NJ

LABORATORY TESTING DATA SUMMARY

BORING | SAMPLE |DEPTH IDENTIFICATION TESTS REMARKS
WATER |LIQUID|PLASTIC| PLAS. | USCS | SIEVE | HYDRO.| TOTAL | DRY | SPECIFIC
NO. NO. CONTENT| LIMIT | LIMIT |INDEX| SYMB. | MINUS |% MINUS| UNIT | UNIT | GRAVITY
(1) |NO.200| 2pm |WEIGHT|WEIGHT
(ft) (%) ) ) () (%) (%) (pef) | (pcf) )
EC 1 UP 33.0 46 27 19 CL 94.2 25 1158 | 87.1 2.761
EC1LOW 35.6 42 28 14 ML 89.2 26 116.4 | 85.8 2.673
C1UP 39.0 40 30 16 ML 94.8 21 1096 | 789 2.660
C1LOW 31.8 47 27 20 CL 92.8 25 116.5 | 88.4 2.695
c2 Up 20.4 31 20 11 CL 71.4 18 125.4 | 104.2 | 2.727
C2 LOW 26.1 33 23 10 CL 88.2 20 125.0 | 99.1 2.716
C3 UP 26.4 39 23 16 CL 90.3 21 2.664
C3 LOwW 234 20 17 3 SM 38.7 9 2.712
E2W UP 44.0 50 30 20 MH 93.4 19 110.5 | 76.7 2.626
E2W LOW 3.8 52 27 25 CH 91.4 24 117.1 | 88.8 2.657
E3S UP 33.9 38 25 13 ML 96.0 24 121.8| 91.0 | 2.663
E3S LOW 38.4 44 26 18 CL 95.6 30 115.0 | 83.1 2.589
Note: (1) USCS symbol based on visual observation and Sieve and Atterberg limits reported.

Prepared by: JR
Reviewed by: CMJ
Date: 6/7/2012

TerraSense, LLC
45H Commerce Way
Totowa, NJ 07512

B-7
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Soil Investigation Results

Finderne Farms Mitigation Site

RUTGERS

New Jersey Agricultural
Experiment Station

Soil Test Report
Lab #: 2012-19111

TerraSense, LLC
Greg Thomas

45 H Commerce Way
Totowa, NJ 07512

g_thomas@terrasenselab.com
(973)812-1818

(973)812-8640(fax)

Sample ID: 7966-12001 C1 S/22

R 1 nd Interpr ion

pH: 5.98

Lime Requirement Index: 7.70

(LRI near 7.0).

Macronutrients (pounds per acre)

Phosphorous: 141 (Above Optimum) P

Potassium: 87 (Below Optimum) K

Magnesium: 318 (Above Optimum)

Calcium: 2211 (Above Optimum)

by Mehlich 3 extraction

Micronutrients (parts per million)
Zinc(Zn) Copper(Cu)
7.25 (Adequate) 6.17 (Adequate) 92.15 (High)

ial T R |

Organic matter by dichromate oxidation-  Organic Matter= 4.2%

Inorganic Nitrogen- Nitrate-N: 5 ppm Ammonium-N: 3 ppm

Soil Test Report for Lab # 2012-19111

B-14

Manganese(Mn)

Soil Testing Laboratory
Rutgers, The State University
ASBII

57 US Highway 1 South

New Brunswick, NJ 08901-8554

Date Received: 2012-05-29
Date Reported: 2012-06-19

Moderately acidic; below optimum for many plants but tolerated by acid-loving species.

The Lime Requirement Index (LRI) is a measure of the buffering capacity of the soil, its resistance to pH change, and
is used to determine the appropriate amount of limestone, when necessary. LRI value near 8.0 indicates low
buffering capacity of soil and a lower rate of limestone amendment compared to soil with high buffering capacity

Above

| Below Optimum Optimum 3%

——
—

Mg—
Ca —

Medium High Very

High

Very
| Low T bow

Boron(B) Iron(Fe)
0.86 (Adequate) 553.90 (High)

Organic Carbon= 2.4%

Interpretation depends on soil texture for

Page 1/2 RULIMS-ST V3.0



Soil Investigation Results

Finderne Farms Mitigation Site

RUTGERS

New Jersey Agricultural
Experiment Station

Soil Test Report
Lab #: 2012-19112

TerraSense, LLC
Greg Thomas

45 H Commerce Way
Totowa, NJ 07512

g_thomas@terrasenselab.com
(973)812-1818

(973)812-8640(fax)

Sample ID: 7966-12001 C2 S/22

1 nter ionh

pH: 5.60

Lime Requirement Index: 7.71

(LRI near 7.0).

Macronutrients (pounds per acre)

Phosphorous: 51 (Below Optimum)

by Mehlich 3 extraction

Micronutrients (parts per million)
Zinc(Zn) Copper(Cu)
7.12 (Adequate) 4.89 (Adequate)

Special Tests Results

Organic matter by dichromate oxidation-

186.10 (High)

Inorganic Nitrogen- Nitrate-N: 4 ppm Ammonium-N: 6 ppm

Soil Test Report for Lab # 2012-19112

B-15

Soil Testing Laboratory
Rutgers, The State University
ASBII

57 US Highway 1 South

New Brunswick, NJ 08901-8554

Date Received: 2012-05-29
Date Reported: 2012-06-19

Strongly acidic, suitable for the growth of blueberry or potato crops and acid-loving ornamentals
such as rhododendron, holly, and spruce, but too acidic for most other plants.

The Lime Requirement Index (LRI) is a measure of the buffering capacity of the soil, its resistance to pH change, and
is used to determine the appropriate amount of limestone, when necessary. LRI value near 8.0 indicates low
buffering capacity of soil and a lower rate of limestone amendment compared to soil with high buffering capacity

Above

Below Optimum Optimum Ot

Potassium: 128 (Below Optimum) K
Magnesium: 386 (Above Optimum) Mg
Calcium: 2362 (Above Optimum) Ca

_
_
—
—

Manganese(Mn)

Yery | pow Medium High ‘;;fg;
Boron(B) Iron(Fe)
0.73 (Low) 467.10 (High)

Organic Matter= 3.7%  Organic Carbon= 2.2%

Interpretation depends on soil texture for

Page 1/2 RULIMS-ST V3.0



Soil Investigation Results

UTGE RS Soil Testing Laboratory
Rutgers, The State University

ASBII

New Jersey Agricultural 57 US Highway 1 South
Experiment Station New Brunswick, NJ 08901-8554
Soil Test Report
Lab#: 2012-19113
TerraSense, LLC Date Received: 2012-05-29
Greg Thomas Date Reported: 2012-06-19

45 H Commerce Way
Totowa, NJ 07512

g_thomas@terrasenselab.com
(973)812-1818

(973)812-8640(fax)

Sample ID: 7966-12001 C3 S/22

1 nter ionh

pH: 6.09 Slightly acidic; optimum pH range of many plants except acid-loving species.

Lime Requirement Index: 7.77

The Lime Requirement Index (LRI) is a measure of the buffering capacity of the soil, its resistance to pH change, and
is used to determine the appropriate amount of limestone, when necessary. LRI value near 8.0 indicates low
buffering capacity of soil and a lower rate of limestone amendment compared to soil with high buffering capacity
(LRI near 7.0).

Macronutrients (pounds per acre)
| Below Optimum Optimum G:f_"e
Phosphorous: 94 (Optimum) P _
Potassium: 141 (Below Optimum) K —
Magnesium: 489  (Above Optimum) Mg —
Calcium: 3165 (Above Optimum) Ca —

F:“;v) Low Medium High l\—.hhé ‘
by Mehlich 3 extraction
Micronutrients (parts per million)
Zinc(Zn) Copper(Cu) Manganese(Mn) Boron(B) Iron(Fe)
9.96 (Adequate) 6.33 (Adequate) 197.10 (High) 0.89 (Adequate) 371.40 (High)

ial Tests R It
Organic matter by dichromate oxidation-  Organic Matter= 3.8%  Organic Carbon= 2.2%

Interpretation depends on soil texture for

Inorganic Nitrogen- Nitrate-N: 6 ppm Ammonium=N: 2 ppm

Soil Test Report for Lab # 2012-19113 Page 1/2 RULIMS-ST V3.0
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Appendix F

Qualifications of Preparers

Finderne Farm 2012 Monitoring Report December 2012



MS, Zoology/Botany, State
University of New York at
Brockport

BS, Biology, University of Miami,
FL

National Association of
Environmental Professionals
Association of State Wetland

Managers

AECOM 24

James Mansky

Mr. Mansky has more than 25 years of experience as a principal ecologist. He
is responsible for project management including: contract management,
environmental impact analyses, alternatives evaluations, natural resource
surveys, mitigation concepts and designs, water quality studies, federal and
state permit applications, and regulatory coordination.

Experience

Public Service Electric and Gas Company, Forested Wetlands Mitigation,
Hillsborough Township, New Jersey. Project Manager for the wetland
enhancement mitigation plan constructed on the Duke Farm Estate to
compensate for impacts to wetlands associated with improvements to a
transmission line. The wetland mitigation area comprised 8.2 acres adjacent to
a small tributary creek of the Raritan River; the site was vegetated with a
monoculture of reed canary grass. The mitigation area was designed and
planted with 1,400 trees of 20 species and 600 shrubs. Monitoring of the
survival of the trees is being conducted for five years.

US Army Corps of Engineers, NEPA Environmental Impact Statement for
Surface Coal Mine, Harrisburg, lllinois. Principal ecologist for the preparation
of the NEPA EIS under a third-party contract to the Corps for a surface coal
mine application. The proposed mine would impact approximately 500 acres of
wetlands and mitigation was designed to reintroduce native wetland species
and expansion of forest habitat with the relocation of a stream on approximately
1,000 acres of existing farmland.

The Mills Corp., Meadowlands Mills (US Army Corps of Engineers Permit
Application and NEPA EIS), Secaucus, New Jersey. Project manager for the
preparation of the preliminary NEPA EIS for a 600-acre mixed-use
development involving the placement of more than 200 acres of fill material in
wetlands. Prepared the Draft EIS under a third-party contract to the Corps. The
evaluation of existing habitat quality included a four-season avian survey and
monitoring of the site's hydraulics and hydrology. Wetlands mitigation included
the conceptual design of a 206-acre freshwater marsh and a 129-acre brackish
marsh. Water resource planning was conducted to determine the hydrology and
hydraulics of the marsh systems to ensure adequate supply for the diverse
vegetation proposed.

Public Service Electric and Gas Company, Delaware Estuary Wetland
Mitigation Studies, Delaware Bay, New Jersey and Delaware. Project
manager for the identification of natural and degraded wetlands suitable for
mitigation in the Delaware Bay Estuary. Using aerial photography and mapping,
identified more than 150,000 acres of existing and former tidal wetlands.
Prepared conceptual design for the restoration of tidal flow to 4,500 acres of
salt hay farms as part of estuarine habitat restoration. Investigated the
feasibility of the restoration of tidal flow and establishment of smooth cordgrass
(Spartina alterniflora) to areas colonized by common reed (Phragmites
australis). Identified and evaluated impoundments for the installation of fish
ladders to restore anadromous fish breeding habitat.
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New Jersey Meadowlands Commission, Ecological Studies at the
Secaucus High School Site, Secaucus, New Jersey. Deputy project
manager responsible for baseline ecological studies on a 38-acre site including
birds, mammals, and benthic invertebrates. A testing program that evaluated
the physical and chemical properties of the sediment and was also conducted.
Evaluated design alternatives to enhance the ecological value of the existing
wetlands.

New Jersey Meadowlands Commission, Wetland Mitigation Design of
Secaucus High School Site, Secaucus, New Jersey. Principal ecologist for
the ecological enhancement of a 38-acre common reed (Phragmites australis)
dominated site along the Hackensack River. Assisted in the preparation of a
gualitative analysis of the water quality, wildlife habitat, and social benefits of
the project.

New Jersey Meadowlands Commission, Riverbend Wetlands Mitigation,
Secaucus, New Jersey. Deputy project manager for an analysis of the wetland
mitigation on a 50-acre site. Field studies including sediment sampling were
conducted to determine feasible methods of future wetland mitigation.

Lafarge Building Materials, Compliance with Endangered Species Act,
Ravena, New York. Prepared a document as part of the permit application to
the US Army Corps of Engineers to demonstrate the proposed dredging of a
10.5-acre area in the Hudson River would not have direct, indirect, or
cumulative impacts to the endangered shortnose sturgeon (Acipenser
brevirostrum).

Town of Bethlehem, Delineation of Submerged Aquatic Vegetation,
Bethlehem, New York. Task manager responsible for delineation of
submerged aquatic vegetation in the Hudson River in the vicinity of proposed
water intake structures. Aerial mapping was obtained and interpreted. Mapping
of the areas of submerged aquatic vegetation (SAV) protected by New York
State were prepared.

New York State Department of Transportation, Environmental
Assessment for Wantagh Parkway Bridge over Sloop Channel, Nassau
County, New York. Project manager for preparation of the environmental
assessment for the proposed replacement bridge. Conducted field
investigations to prepare habitat/vegetative coverage maps and determine use
of the area by threatened and endangered species. Prepared essential fish
habitat assessment and applications for US Army Corps of Engineers and New
York State permits.

General Services Administration, Expansion of the Land Port of Entry,
Town of Champlain, New York. Task manager for obtaining the US Army
Corps of Engineers permit and New York State Department of Environmental
Conservation Water Quality certification for the placement of fill into 1.2 acres
of freshwater wetlands associated with the expansion of the Border Station.
Activities included; preparation of wetland delineation report and permit
application, design of freshwater wetlands mitigation and compliance with New
York State stormwater regulations.
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Melissa A. Smith
Wildlife Biologist

Education

BS, Natural Resource Management,
Cook College, Rutgers University,
2002

Years of Experience

With AECOM: 7
With Other Firms: 4

Training and Certifications
40-hour HAZWOPER
CPR and First Aid

Intermittent and Perennial Stream
Identification for Regulatory
Applications

Endangered and Threatened
Species of Northern New Jersey

Endangered and Threatened
Species of Southern New Jersey —
Field Training

Environmental Permitting and
Construction Compliance Workshop

The Rutgers University Wetland
Delineator Series

Advanced Problems in Hydric Soill
Evaluation

NJDEP New Flood Hazard Control
Act Rules

FERC Environmental Compliance
Seminar

Impingement and Entrainment
Sampling

NJDEP Landscape Project Training

Ms. Smith has 11 years of experience as a wildlife biologist. She has experience
conducting environmental surveys and preparing environmental assessments and
permit applications. Ms. Smith has conducted, designed, and managed numerous
field studies including wildlife management studies, wetland delineations, wetland
mitigation monitoring, threatened and endangered species investigations, and
vegetation surveys. Her experience in state and federal environmental permitting
includes, but is not limited to, US Army Corps of Engineers Section 404 permits,
New Jersey Department of Environmental Protection (NJDEP) Freshwater
Wetlands general and individual permits, and NJDEP Flood Hazard Control Act
individual permits.

Proiect Experience
Permitting/Compliance

Tennessee Gas Pipeline Company, Northeast Upgrade, Sussex, Bergen, and
Passaic Counties, Tennessee. Prepared applications for New Jersey
Department of Environmental Protection Freshwater Wetlands letter of
interpretation (LOI) line verifications for two looping segments of a proposed
natural gas pipeline facility.

New Jersey Turnpike Authority Interchange 6 to 9 Widening Program, New
Jersey Pollution Discharge Elimination System (NJPDES) Stormwater
Discharges Associated with Construction Activity (N.J.A.C. 7:14A), General
Permit NJ0088323. Reviewed weekly inspection reports and prepared Annual
Stormwater Inspection Summary Reports summarizing compliance issues for
eleven construction contracts.

Williams - Transcontinental Gas Pipeline, Sentinel Expansion State and
Federal Environmental Permitting, New Jersey and Pennsylvania. Project
includes Federal Energy Regulatory Commission (FERC) environmental resource
reports, informal threatened and endangered species agency consultation,
Pennsylvania Water Obstruction and Encroachment permit, US Army Corps of
Engineers Section 404 permits, New Jersey Flood Hazard Area individual permit,
New Jersey Freshwater Wetlands Individual permits, and a New Jersey Tidelands
one-fee license.

New Jersey Department of Transportation, Wilderness Fiber Installation,
Northeastern ITS County and Municipal Permitting, Warren, Hunterdon,
Somerset, and Middlesex Counties, New Jersey. Permitting included NJDOT
utility opening permits, various county and local highway opening (or equivalent)
permits for an approximately 60-mile proposed underground fiber optic cable
installation.

South Jersey Transportation Authority, Atlantic City Expressway Westbound
Widening, Atlantic and Camden Counties, New Jersey. New Jersey Flood
Hazard Area individual permit application preparation for one-lane inside widening
of the westbound lanes of the Atlantic City Expressway between milepost 8 and
31.

US Army Corps of Engineers and New Jersey Department of Military and
Veteran's Affairs, Proposed Wind Turbine Biological Assessment, New
Jersey. Prepared a biological assessment for compliance with US Fish and
Wildlife Service (USFWS) Section 7(c) of the Endangered Species Act (ESA) of
1973. Biological assessment addressed piping plover (Charadrius melodus), red
knot (Calidris canutus rufa), and sea beach amaranth (Amaranthus pumilus).

New Jersey Department of Military and Veteran’s Affairs (NJDMAVA) Sea Girt
National Guard Joint Training Center (NGJTC), Sea Girt, New Jersey, INRMP
Services. Integrated Natural Resources Management Plan (INRMP) Support
Services to New Jersey Army National Guard. Subcontracted on the 2010-2014
INRMP contract to supply threatened and endangered species/predator survey
support to the Prime Contractor to implement the Facility's INRMP at the 170 acre
NGJTC in Sea Girt, New Jersey.



New Jersey Department of Military and Veteran’s Affairs (NJDMAVA) Sea Girt
National Guard Joint Training Center (NGJTC), Sea Girt, New Jersey, Revised
INRMP. Preparation of a revised Integrated Natural Resources Management Plan
(INRMP) and associated NEPA support that guides activities from 2013 through
2017 for the New Jersey Army National Guard (NJARNG) NGJTC, Sea Girt, New
Jersey.

Wetlands/Vegetation

Constitution Pipeline Company, LLC - Constitution Pipeline Project.
Conducted wetland delineations along portions of a proposed approximately 120-
mile pipeline spanning from Susquehanna County, Pennsylvania to Schoharie
County, New York.

Columbia Gas Transmission, NiSource Line 1570 Replacement, Washington
and Allegheny County, Pennsylvania. Conducted wetland delineation and
prepared follow-up summary report.

US Army Corps of Engineers, Finderne Farm Wetland Mitigation,
Bridgewater, New Jersey. Task manager/lead field biologist for ongoing
vegetation monitoring of a 185-acre wetland and stream creation/enhancement
project.

Columbia Gas Transmission, NiSource Line 1528 16-inch Replacement,
Greene and Washington Counties, Pennsylvania and Marshall County, West
Virginia. Conducted a rare plant survey and follow up report for wild senna
(Senna marilandica), Curtis’ golden-rod (Solidago curtisii), and leaf-cup (Polymnia
uvedalia). Also conducted a wetland delineation and stream assessment along the
6-mile gas pipeline.

Columbia Gas Transmission, NiSource Line 773 4-inch Replacement, Greene
County, Pennsylvania. Conducted a rare plant survey and follow-up report for
leaf-cup.

Spitfire Airport, Layout Plan, Salem County, New Jersey. Conducted a
wetland delineation and stream assessment on a 43-acre airport.

New York State Electric and Gas, Geneva — Border City Former
Manufactured Gas Plant, Seneca County, New York. Conducted a wetland
delineation and stream assessment on the 15-acre site.

Liberty Natural Gas Pipeline, Excalibur Expansion Wetland Delineations,
Union and Middlesex Counties, New Jersey. Conducted a wetland delineation
survey along a 12-mile proposed natural gas pipeline.

Williams - Transcontinental Gas Pipeline Corporation, Sentinel Expansion
Wetland Delineation, New Jersey and Pennsylvania. Conducted wetland
delineations along portions of a proposed 23-mile natural gas pipeline. Project
location included portions of Union County, New Jersey and Luzerne County,
Pennsylvania.

Williams - Transcontinental Gas Pipeline Corporation, Potomac Expansion
Wetland Delineation, Pittsylvania, Campbell, and Fairfax Counties, Virginia.
Conducted a wetland delineation for approximately 20-miles of proposed
replacement pipeline.

Wildlife Studies

US Army Corps of Engineers and New Jersey Department of Military and
Veteran’s Affairs, New Jersey Army National Guard Training Center
Proposed Wind Turbine Preconstruction Avian Surveys, Sea Girt, New
Jersey. Participated in development of avian survey protocol and in conducting
breeding bird point counts, behavioral studies, and raptor, songbird, and wintering
bird area search surveys over the period of one-year to assess potential impacts
due to the construction of a proposed wind turbine. Also prepared follow-up
behavioral study report.

Tennessee Gas Pipeline Company, Northeast Upgrade, Bald Eagle Survey,
Westfall and Milford Townships, Pike County, Pennsylvania. Developed
survey protocol in coordination with Pennsylvania Game Commission for ground
and aerial-based surveys for bald eagles along approximately three miles of a
proposed natural gas pipeline looping facility. Conducted transect surveys and
nest monitoring in accordance with established protocol and prepared follow-up



summary report submitted to Pennsylvania Game Commission and US Fish and
Wildlife Service.

Liberty Natural Gas Pipeline, Excalibur Expansion Endangered Species
Habitat Assessment, Union and Middlesex Counties, New Jersey. Conducted
habitat assessment for black-crowned night-heron (Nycticorax nycticorax), least
tern (Sternula antillarum), northern harrier (Circus cyaneus), osprey (Pandion
haliaetus), peregrine falcon (Falco peregrinus), pied-billed grebe (Podilymbus
podiceps), and yellow-crowned night-heron (Nyctanassa violacea).

New Jersey Division of Fish and Wildlife, Beach-nesting Bird Surveys and
Daily Monitoring, Monmouth County, New Jersey. Field biologist that
participated in several avian surveys and daily monitoring programs for nesting
piping plover, least tern, common tern (Sterna hirundo), and American
oystercatcher (Haematopus palliatus). Responsibilities also included monitoring a
federally listed plant species, seabeach amaranth.

New Jersey Bureau of Coastal Engineering, Wreck Pond River Herring Field
Monitoring and Assessment, Monmouth County, New Jersey. Scheduled and
conducted 2006 and 2007 surveys for river herring to assess the effects to
passage rates due to the extension of an existing outfall pipe.

Williams - Transcontinental Gas Pipeline Corporation, Night-Heron Survey,
Sentinel Expansion, Turnpike Loop, Union County, New Jersey. Designed
and conducted a study using flight-line counts to document black-crowned and
yellow-crowned night-heron use of potentially suitable habitat within the proposed
project area.

Williams - Transcontinental Gas Pipeline Corporation, Black-Crowned Night-
Heron and Indiana Bat Surveys, Leidy to Long Island Expansion Morgan
Replacement, Middlesex County, New Jersey. Designed and conducted a
study using flight-line counts to document black-crowned night-heron use of
potentially suitable habitat within the proposed natural gas project area. Also
conducted a habitat assessment for Indiana bat (Myotis sodalist).
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Figure 2 County Road Map
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Figure 3 Aerial Planting Zone Location Map
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Figure 4 Soils Map
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Soil Map—Somerset County, New Jersey
(Finderne Farm Mitigation Site Soil Map)
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Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
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Coordinate System:  UTM Zone 18N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Somerset County, New Jersey
Version 9, Aug 18, 2008

Date(s) aerial images were photographed:  8/13/2006
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compiled and digitized probably differs from the background
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Soil Map—Somerset County, New Jersey

Finderne Farm Mitigation Site Soil Map

Map Unit Legend

Somerset County, New Jersey (NJ035)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
BhnB Birdsboro silt loam, 2 to 6 percent slopes 14.8 1.4%
DunB Dunellen sandy loam, 3 to 8 percent slopes 318.6 30.8%
DuxA Dunellen moderately well drained sandy loam, 10.6 1.0%
0 to 2 percent slopes
LbgA Lamington silt loam, O to 2 percent slopes 3.9 0.4%
LbtB Lansdowne silt loam, 2 to 6 percent slopes 37.3 3.6%
PenB Penn silt loam, 2 to 6 percent slopes 72.7 7.0%
PenC Penn silt loam, 6 to 12 percent slopes 15.1 1.5%
RarAr Raritan silt loam, 0 to 3 percent slopes, rarely 38.7 3.7%
flooded
RehB Reaville silt loam, 2 to 6 percent slopes 7.4 0.7%
RorAt Rowland silt loam, 0 to 2 percent slopes, 362.9 35.1%
frequently flooded
RoyB Royce silt loam, 2 to 6 percent slopes 37.2 3.6%
UdrB Udorthents, refuse substratum, 0 to 8 percent 71.9 6.9%
slopes
WATER Water 43.9 4.2%
Totals for Area of Interest 1,035.1 100.0%

USDA
el 2aY

Natural Resources
Conservation Service

Web Soil Survey 2.1

National Cooperative Soil Survey
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Figure 5 Vegetation Monitoring Finderne Farm Mitigation Site
(includes Soil Boring Locations and Site Photo Locations)
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