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1.0. Project Summary

1.1. Goals & Objectives

The Suther Stream and Wetland Restoration Project (Suther Site, DMS # 370) lies along Dutch Buffalo
Creek and an unnamed tributary in northeastern Cabarrus County NC (Figure 1). The site lies within the
Yadkin-Pee Dee watershed (HUC #03040105-020060). This project includes restoration, enhancement
and preservation of ditched and drained riparian wetlands, restoration of a channelized tributary, and
enhancement and preservation along the main stem of Dutch Buffalo Creek (Table 1).

The project was constructed and planted during Nov-Dec 2009, and monitored for two years (2010 and
2011) by Jordan Jones & Goulding (Jacobs Engineering). During 2012-2013 EEP reevaluated the site with
respect to project assets and monitoring needs, and installed bank erosion pins. Contracted site monitoring
was temporarily suspended during this time. Routine monitoring was resumed in 2014 (MY 3) by Robert J.
Goldstein & Associates (now Mogensen Mitigation, Inc) and will continue through 2017 (MY6) and project
close-out in 2018 (Table 2, Table 3). The 2014 to 2017 monitoring protocol includes a new stream stage
gage, eight additional wetland gages, and six new channel cross-sections, installed in April 2014 as shown on
the CCPV figures. Specific goals for the Suther project, listed in the 2007 Restoration Plan include:

+ Stabilize and protect degraded stream banks along the main reach of Dutch Buffalo Creek.

« Enhance the upper reach of Dutch Buffalo Creek by fencing out livestock and vegetating
streambanks where necessary.

» Restore a natural, stable dimension, pattern, and profile along one unnamed tributary using
natural channel design techniques.

« Improve stable habitats for macroinvertebrate and fish communities.

» Restore and/or enhance natural hydrology, vegetation, and soil composition in wetlands.

« Provide alternate cattle watering sources and road access across Dutch Buffalo Creek.

» Improve the aesthetics of the stream.

To meet these goals, the following objectives have been established for the Suther Site project. The
revised lengths and acreages below and in Table 1 reflect the Nov 2016 Mitigation Plan Addendum.

» Enhance approximately 2,763 linear feet along the Dutch Buffalo Creek upper reach.

» Preserve approximately 3,413 linear feet along Dutch Buffalo Creek upper and lower reaches.

» Restore approximately 608 linear feet of unnamed tributary into a Rosgen C/E stream type.

« Preserve approximately 10.99 acres, enhance approximately 3.67 acres, and restore
approximately 4.84 acres of riparian wetland area.

« Construct access crossings across the main channel and tributary of Dutch Buffalo Creek.

« Create an alternative livestock watering source that prevents livestock from accessing the stream.
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1.2. Project Success Criteria
1.2.1. Stream Morphology and Stability Success

Stream morphology monitoring during the first two years (Jacobs, 2010 to 2011) was conducted along
the restored tributary (608 lin. ft) that included four cross-sections. No morphologic survey was
conducted on the main channel of Dutch Buffalo Creek during MY1 or MY2. In 2013 DMS staff
installed eleven sets of bank erosion pins along the main channel upstream of the restored tributary
(between stations 22+00 and 31+00). The revised monitoring scope for 2014 to 2016 includes the
restored UT longitudinal profile (608 lin. ft), two of the original four cross-sections on the UT, all
remaining bank pins (some were lost between 2013 and 2014), and six cross-sections along Dutch
Buffalo Creek between stations 21+00 and 45+00. The six DBC cross-sections follow the numbering
assigned in the MY2 (2011) report (XS-2 through XS-7) although they were not surveyed until 2014.
The bank pins and new cross-sections were added to assess the stability of the enhancement reach.

The annual profile and cross-section measurements along the restored tributary should indicate only
minor changes from the 2010 as-built data. Any future changes that occur will be evaluated to
determine whether they indicate unstable conditions or whether they are within the range of expected
natural channel adjustment. Substrate particle samples should generally shift towards coarser materials
(based on D50 and D84 sizes at riffle cross-sections).

1.2.2. Vegetation Success

Jacobs Engineering established and monitored seven CVS vegetation plots during 2010 and 2011. No
vegetation data were collected during 2012 or 2013, and in April 2014 DMS staff determined that no
CVS vegetation plot data collection would be necessary prior to supplemental planting in areas
exhibiting low planted stem survival. Consequently, no CVS plot data were collected during 2014 or
2015. Replanting of the upper field (western wetland restoration area) was conducted in early 2016 as
directed by the DMS project manager. In September 2016 MMI-RJGA installed six new CVS plots
(10m x 10m) in the upper field area, and collected CVS Level 2 woody stem data from the six new plots
(#8 through #13) plus three of the original plots (#1, #2, #7) as directed by the DMS project manager.

To achieve vegetative success criteria the average number of planted stems per acre must exceed or meet
320 stems/acre after the third year of monitoring, 288 stems/acre after four years, and 260 stems/acre
after the fifth year of project monitoring. High threat invasive species as defined in Version 1.3 of the
EEP Monitoring Template should be limited in their spatial extent and density such that survival and
diversity of native woody trees and shrubs is not compromised.

1.2.3. Hydrology Success

Stream and wetland hydrology attainment will be monitored in accordance with USACE standards. A
continuous stage recorder (Onset Hobo pressure transducer) was installed on the DBC main stem on 10
April 2014, and was moved to the restored tributary on 07 Aug 2015 to better document stage and
duration on this tributary. At the end of the six year monitoring period (revised from five years), two or
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more bankfull events must occur in separate years within the restoration reach, and tributary flow should
be present for 30 consecutive days per year or more to demonstrate intermittent flow. For wetland
restoration or enhancement areas, the target hydrologic success criterion is saturation or inundation
within 12 inches of the ground surface for at least eight percent of the growing season in Cabarrus
County, which is 18 consecutive days (March 23 to November 7 = 229 days x 8% = 18 days).

1.3. Project Setting & Pre-Restoration Conditions

The Suther Stream and Wetland Restoration Site is located in Cabarrus County, about seven miles
northeast of downtown Concord, N.C. The site is located within the Yadkin — Pee Dee River Watershed
(USGS HUC 03040105, DWQ Sub-basin 30712). A vicinity map (Figure 1) is included in Appendix A.
The surrounding land use is primarily agricultural with cattle grazing, row crops, and rural residential
development. Dutch Buffalo Creek (DBC) is a third order stream with an approximate drainage area of
23 square miles at the farthest downstream point of the project. The restored UT to Dutch Buffalo
Creek (UT) is a first order stream with an approximate drainage area of 0.3 square miles (Table 4).

Prior to restoration in 2009, much of the project site was managed for cattle grazing, including the
dredging and straightening of one tributary along with 3 ditched areas. Riparian vegetation along the
tributaries was removed as a result of channelization and livestock impacts. The riparian zones along
the main channel of DBC include mature forest with a sparse understory, and bank erosion impacts in
some locations due to the long-term livestock exposure and upstream changes in watershed land-use and
hydrology. The DBC main stem is large (152 ft? average cross-sectional area) and the upper reach is
enlarged in many areas, with steep banks and erosion on approximately 18% of the bank footage. The
stream and buffer are now protected from livestock by a fenced conservation easement.

1.4. Project Components and Mitigation Assets

The Suther project includes stream enhancement and preservation along 8,289 feet of Dutch Buffalo
Creek and 608 feet of stream restoration (relocated channel) along a channelized intermittent tributary.
The Mitigation Plan Addendum (November 2016, Appendix F) reduced the creditable reaches for
enhancement and preservation along Dutch Buffalo Creek in areas with insufficient riparian buffer
width and two 60-ft wide farm road crossings. Three areas of adjacent riparian wetlands along the lower
reach (wetland group A), middle reach (wetland group B), and upper reach (wetland group C) of Dutch
Buffalo Creek include wetland restoration (4.84 ac), enhancement (3.67 ac) and preservation (10.99 ac)
components. Some of these creditable areas were also adjusted in 2016 according to hydrologic
restoration success and failure areas and minor mapping corrections. The final mitigation assets and
credits listed in Table 1 (Appendix A) reflect the adjustments presented in the Mitigation Plan
Addendum approved by the IRT in Nov 2016.

1.5. Project Design Approach

The project design was developed by Jacobs Engineering in 2007 (was Jordan Jones & Goulding prior to
2010), constructed and planted during Nov-Dec 2009 by River Works Inc., and monitored for two years
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(2010 and 2011) by Jacobs Engineering. During 2012 and 2013 no formal monitoring or reports were
produced, but DMS staff conducted limited monitoring and instrument maintenance, and installed bank
erosion monitoring pins. Routine monitoring was resumed in 2014 by Mogensen Mitigation Inc /
Robert J. Goldstein & Associates (MMI-RIJGA) and will continue through 2017 (MY6) and project
close-out in 2018.

The stream restoration effort consists of Enhancement Level 11 along the upper portion of the DBC main
stem, and a combination of P1 and PII restoration applied along the UT to Dutch Buffalo Creek. Stream
bed elevations and high banks on the DBC main stem made any attempt at a P1 restoration impossible.
The value of existing mature forest in stabilizing banks combined with the large size of the channel and
changing nature of the watershed made it likely that there would be little functional benefit in exchange
for a high level of construction impact and risk, thereby making any other traditional, sanctioned,
creditable restoration approaches inadvisable. Therefore, the protection of the property and exclusion of
cattle was determined to be the most feasible and advisable approach for the upper portion of the DBC
main stem. The project also includes preservation, restoration and enhancement of wetlands, and re-
establishment of native riparian vegetation.

The wetland restoration and enhancement areas and the areas of ditch filling on the DBC floodplain
were planted with native species similar to those found in reference wetlands to achieve a
Piedmont/Mountain Bottomland Forest community (Schafale and Weakley, 1990). Similarly, the
restored tributary stream banks and adjacent riparian areas were stabilized and planted with suitable
species to maintain a Piedmont/Low Mountain Alluvial Forest (Schafale and Weakley, 1990). With the
exception of the drainage ditches, minimal grading (fill or cut) occurred for the wetland restoration and
enhancement areas. Top soil taken from cut areas along the stream was reserved for the top soil dressing
utilized for ditch filling. The soil along the stream banks was naturally fertile due to its alluvial nature,
so this top soil was well suited for planting. In addition, soil disking was conducted to ensure adequate
drainage and beneficial micro-topography for planting and drainage.

1.6. 2017 Current Conditions and Performance Summary

MMI scientists collected monitoring data at the Suther Site during spring and fall of 2017 (MY-6).
Based on the data and photographic documentation provided in the attached appendices, the project is
generally performing as expected, given the site characteristics and incised channel constraints. Some
minor concerns in specific areas are described below.

1.6.1. Stream Assessment: Dutch Buffalo Creek

Observations during April to Oct 2017 along the Dutch Buffalo Creek (DBC) enhancement reach (main
stem station 17+61 to 53+72) indicate little change from MMTI’s previous visits in 2014 to 2016, or from
the photos and description provided in the MY-2 (2011) monitoring report by Jordan Jones & Goulding
(May 2012). Most of the stream bed remains dominated by shifting sand and silt, with few areas of
gravel or cobble. Limited areas with larger rocks (cobble to boulder) are mostly embedded with sand
and silt. The creek had moderate flow during both the spring and fall data collection periods. Some
additional bank erosion, tree falls, and slumping were observed in areas with near-vertical banks, similar
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to the conditions reported in 2014-2016 (Table 5). No beaver dam was observed this year at the usual
location near station 17+50, but recent beaver feeding activity along the banks and floodplain was
evident during both spring and fall visits. Five of the six cross-sections on DBC show no apparent
change from previous years’ surveys (Figure 5). Cross-section #6 shows evidence of a low-flow
thalweg and sand bar developing, with the thalweg migrating slightly toward the left (north) bank. The
channel side-slopes at this site show no change from previous years.

Eighteen of the 32 bank erosion pins along the DBC enhancement reach exhibited some new erosion in
April and/or October 2017, ranging from 0.05 ft to 0.80 ft of new pin exposure (Table 12). At site BP-3
the two upper pins were lost due to bank slumping, and the bottom pin (previously exposed 0.70 ft in
April) at this site was buried under slumped bank material. Two pins not found in 2015-2016 were
found in October 2017, also under slumped bank material. Most of the new erosion this year occurred in
between the April and October monitoring visits. The annualized average bank retreat rate for all bank
erosion pins found is 0.22 ft/yr (based on the 55 month period from Mar 2013 to Oct 2017); similar to
last year’s value.

The Dutch Buffalo Creek preservation reach (main stem station 53+72 to 100+50) appears essentially
unchanged since our initial inspection in 2014. This reach has generally well-forested stream banks, and
channel dimensions appear more appropriate (less incised and over-widened) than in the enhancement
reach upstream. Vertical banks and moderate undercutting are present along many segments, but good
tree root density on the banks and presumably lower shear stresses during storm events apparently result
in less active bank slumping and erosion.

The Mitigation Plan Addendum Memo (Appendix F) reduces the creditable stream length along both the
enhancement and preservation reaches where the easement fence is close to the stream bank. Much of
the adjacent forests immediately beyond the easement fence has been clearcut over the past four years,
leaving minimal riparian forest cover along these segments where the easement boundary is only a few
feet beyond in the stream bank. Creditable and non-credit generating stream segments along DBC are
depicted in Appendix B, Figure 2.0-2.6.

1.6.2. Stream Assessment: Restored Tributary of DBC

The restored tributary (UT-1) appears similar in 2017 to the previous years’ reported condition. The
stream pattern, profile, and dimension are maintaining vertical and lateral stability over most of the
restored reach, and the cross-vanes and constructed riffles are performing as designed. Stream-bank
vegetation density appears adequate in most areas. The lowermost 15 feet of UT-1 adjacent to DBC still
has low woody stem density along the banks and remains prone to alternating cycles of erosion and
deposition, depending on flow conditions in both streams. This year the lowermost segment of UT-1
appeared aggraded with sand and silt, whereas in 2016 a deep scour pool had formed at the confluence.
The deeply incised condition and steep banks along DBC combined with a heavy sediment load during
high flow events and shade from floodplain trees makes establishment of woody stems on the banks
difficult in this confluence area.

The Hobo pressure gauge was moved from DBC to UT-1 (station 4+82) on August 7, 2015, as requested
by the DMS project manager. It was installed in UT-1 initially with the sensor 0.7 ft above the thalweg
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in a pool to record moderate and high flow events, then shifted downward to 0.1 ft above the stream bed
on March 24, 2016 to record lower flows. A pressure differences of 0.04 psi or greater between the two
pressure loggers (creek vs ambient) corresponds to 0.1 ft of water depth above the sensor (= 0.2 ft above
channel bed), as is used as the minimum detectable stage limit for indicating flow (Table 13). During
Mar to Dec 2016, the longest continuous flow period recorded in UT-1 was 77 days (Mar 24 to Jun 09),
and during Jan to Oct 2017, the longest continuous flow period recorded was 128 days (Jan 11 to May
18). Three bankfull flow events (recorded stage > 2.1 ft above sensor) were recorded during 2016 and
ten bankfull flow events were recorded in 2017.

The restored channel had no visible flow and few isolated puddles in pools during the geomorphic
survey in Oct 2017. In-channel vegetation growth (grasses and herbs) is abundant, but is not
significantly impeding flow or causing channel over-widening. Minor wash-out of fabric was observed
at two of the step-pools along the lowermost 80 feet of this reach in 2014-2015, but these appear to have
stabilized and no further erosion or structural problems were observed during 2016 and 2017 (Table 5).

1.6.3. Wetlands Assessment

Wetland areas have been re-numbered and asset areas and credits revised to match the IRT-approved
Mitigation Plan Addendum Memo developed in Nov 2016 by DMS with the Interagency Review Team
(Appendix F). These changes include eliminating approximately 0.25 acre from the proposed wetland
restoration area C3, eliminating the proposed wetland enhancement areas B2 and B3, and reassigning
the eastern 1.36 acre portion of wetland B1 from preservation to enhancement (now relabeled as B4) due
to hydrologic enhancement from ditch plugging in that area.

The ditch plugs and grade-control steps installed in the ditches draining wetlands C and B appear to be
stable and performing as designed, with minimal erosion. All wetlands showed extensive ponding
and/or shallow saturation during the March field visit, but were relatively dry in Oct 2017, with water
tables deeper than 18 inches in most areas. Wetland area C1/C3, a former pasture pre-project, was
replanted in March 2016 and now has adequate woody stem density (planted and volunteers combined)
to meet the MY5 success criterion of 260 stems/ac. All other wetlands in the project area had forest
canopy pre-project, although the understory and groundcover strata were sparse due to grazing.
Understory and groundcover vegetation in wetlands appear to be increasing due to cattle exclude
fencing, but some damage from feral hog rooting continues, as reported in 2014, 2015 and 2016.

Wetland hydrology as measured with RDS groundwater gauges indicates hydrologic success (18
consecutive growing season days of saturation within 12” of ground surface) at eight of the nine gauges
in Wetland C1/C3 restoration & enhancement areas (Table 14). Gauge #13 did not meet success
criteria, and the C3 restoration area boundary has been modified to exclude the non-attaining
northwestern portion (Figure 2.1). Much of the soils in Section C3 exhibit borderline hydric A/B
characteristics typified by problem piedmont soils, but the hydrology in these areas is regularly meeting
or exceeding hydrologic requirements.

The proposed wetland enhancement area B3 (previously mapped as AB2) did not meet hydrologic
success criteria from 2010 to 2013. The two GW gauges in B3 (Old-4 and Old-5) were moved northeast
in 2014 into area B1/B4, and area B3 is now deleted from credit assets (Figure 2.2). The proposed
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wetland enhancement area B2 (previously mapped as AB3) also did not meet hydrologic success criteria
from 2010 to 2017, based on GW gauges 9 and 10, and is also deleted from the credit assets (Figure
2.3). All of the five GW gauges in wetland area B1/B4 (preservation and enhancement areas) met
hydrologic success criteria this year. Four gauges met criteria every year, and the fifth gauge (#8) met
criteria in 4 of 6 years.

Evidence of rooting by feral hogs in the former pasture area and in the forests along DBC and the
restored tributary, in both wetland and non-wetland areas, is similar to that reported in 2014 to 2016.
Moderate grazing damage was also noted along the forested stream enhancement area along DBC
downstream of the pasture and along UT-1, apparently from deer and other herbivores.

1.6.4. Vegetation and Easement Assessment

Planted and volunteer native trees are continuing to reclaim the former pasture at the upper end of the
project (south of DBC station 3+00 to 14+00), although grasses, herbs and blackberries still comprise
the predominant cover in this area. With supplemental planting of 1400 additional trees in March 2016,
all of the pasture area including wetland C1 now has sufficient native woody density to exceed the 260
stems per acre average density success criterion for MY-5. The eight CVS vegetation plots in this area
(two existing plus six new plots installed this year) have native woody stem densities of 1100 to 6400
stems per acre, far exceeding success criteria (Table 7).

The previous contractor provided a planted species list, but no data sheets or x,y coordinates for the
original planted trees (Dec 2009). Since all of the planted species occur naturally in the surrounding
forests, it was not feasible for MMI to distinguish planted trees from volunteer trees in the CVS plots
several years later (other than a few species that were not reported as planted). Consequently, all native
trees found in plots were recorded and entered into the CVS data tool using the Level 2 protocol of size
categories and stem numbers. Species reported as planted in 2009 or 2016 are designated by fill color in
Table 8. Excluding the non-planted species, there are 10 or more stems of planted species (404
stems/ac) in every plot.

The riparian restoration area along both sides of the restored tributary UT-1 was dominated by grasses
and herbs for the first few years, but planted and volunteer woody stems are now a becoming more
prominent. The current average density of planted and volunteer native trees in this area exceeds the
260 stems per acre average density success criterion for MY-5. Growth of the planted trees is slow,
probably due to shading from the mature canopy which surrounds the channel and planted areas. The
two CVS vegetation plots in this area (VP6 and VVP7) each have 8 or 9 species of native hardwoods and
stem densities of 890 and 1900 trees per acre, respectively.

The livestock exclusion fencing around the conservation areas appears to be effective in keeping cattle
out of the stream beyond these crossings. Some segments of the easement boundary have no fence, but
no livestock are kept in these adjoining areas.
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1.6.5. Hydrology Assessment

Groundwater table depth data from 17 RDS groundwater gauges installed in April 2014 are presented in
Appendix E, Table 14. Eight of the nine gauges in the wetland restoration and enhancement area C1/C3
(upper, western portion of project) achieved the required hydrologic success criteria of 18 consecutive
days (eight percent of the 229-day growing season) in 2017 (Figure 9). Gauge #13 failed to meet
hydrologic success in 2017 and previous years, and the C3 restoration area boundary has been revised to
exclude this area (Figure 2.1). Groundwater monitoring in the forested wetland preservation area C2
was discontinued; this area’s two gauges easily met success criteria during every year from 2014 to
2016.

The five groundwater gauges in wetland preservation and enhancement areas B1/B4 all achieved
success criteria in 2017. The one remaining well in area B2 (GW #9) failed to meet success criteria this
year and most previous years; area B2 has thus been dropped from the project assets. Area B3
(previously mapped as AB2) has also been dropped from the project assets; the two groundwater gauges
in that area were removed in April 2014 and moved into area B1.

The Suther site rain gauge data for 2017 appear generally consistent with other available rain gauge data
in Cabarrus County (CoCoRaHs, NWS, and USGS rain gauges). Total rainfall recorded onsite from Jan
to Oct 2017 was 40.2 inches (Figure 8). Rainfall during Feb, Mar and Jul was below the normal 30™
percentile, but other months had normal (30" to 70™ percentile) or above normal rainfall.

Bankfull flow and baseflow in UT-1 is assessed using a pair of Hobo pressure loggers, one installed in a
slotted pipe the creek channel and the other (ambient gauge) is attached to a nearby tree above
maximum flood-stage. The data logger was moved from Dutch Buffalo Creek to a pool on the lower
one-third of UT-1 in Aug 2015. For the first seven months it was set to record medium to high flow
events (0.8 ft minimum depth), and in March 2016 it was reinstalled lower in the channel to record
baseflow duration (0.2 ft minimum depth). During 2016, the longest continuous flow period recorded in
UT-1 was 77 days (Mar 24 to Jun 09), and during 2017, the longest continuous flow period recorded
was 128 days (Jan 11 to May 18). Three bankfull flow events (recorded stage > 2.1 ft above sensor)
were recorded during 2016 and ten bankfull flow events were recorded in 2017 (Table 13).

2.0. Monitoring Methods

Monitoring methods follow the CVS-EEP Level 2 VVegetation Monitoring Protocol for Recording
Vegetation (Lee et al. 2008). Photos were taken with digital cameras and are available electronically. A
Trimble Geo XT mapping-grade GPS unit was used to locate groundwater gauges, stream cross-
sections, other monitoring features and problem areas.

An HP 48G+ calculator was used to download the Infinity rain gauge, an Aceeca Meazura PDA was
used to download the RDS groundwater gauges, and an Onset Hobo Data Shuttle was used to download
the Onset Hobo pressure transducers. CCPV graphics were prepared using ESRI ArcGIS.

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017) MY®6 Final Monitoring Report, Jan 2018
Cabarrus County: Pee Dee River HUC 03040105 MMI Environmental Consultants

Page 11



2.1. Vegetation Monitoring Methods

Six new CVS vegetation plots (10 x 10 meters) installed in 2016 plus four of the original CVS plots
were monitored according to the CVS-EEP Level 2 Vegetation Monitoring Protocol Version 4.2 (Lee et
al. 2008) starting in MY 4. Plot corners are marked with 1” diameter steel pipe and flagging tape.
Native tree and shrub species in plots were counted and assigned to height or diameter categories
following the protocol for volunteer stems. Due the elapsed years without vegetation monitoring it was
not feasible to distinguish planted stems from volunteer stems.

2.2. Wetland Monitoring Methods

All seventeen RDS groundwater monitoring gauges were downloaded quarterly throughout the year,
most recently in October 2017. Consecutive days of saturation within 12 inches of the ground surface
and success criteria are summarized in Table 14. Raw data for these gauges is provided in a spreadsheet
in the electronic support files. A wetland re-delineation in Sep 2016 was conducted following the
Eastern Mountains and Piedmont Regional Supplement to the Federal Wetlands Delineation Manual.

2.3. Stream Monitoring Methods

The UT longitudinal profile was surveyed using a Trimble RDK survey-grade GPS unit, and cross-
sections along the UT and DBC were surveyed with an automatic level and rod. The survey data
locations were plotted using ARC GIS 10.0 and Excel. Cross-sectional data was based on a linear
alignment between end points marked by metal pins. Measurements at each cross-section include points
at point of origin, bankfull, top of bank, toe of slope and thalweg for each stream side supplemented
with photos. Long-pro measurements include thalweg, and water surface taken at the head of feature
(i.e. riffle, run, pool glide) in addition to pool depths. In addition, visual and photographic assessment of
in-stream structures was conducted to determine overall project success. Stream assessment data are
included in Appendix D with cross-sections and monitored stream reaches indicated on maps in
Appendix B. In addition, MMI used manual crest stage gauges to verify bankfull events.

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017) MY®6 Final Monitoring Report, Jan 2018
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Appendix A. Project Background Tables

Table 1. Project Components & Mitigation Credits
Table 2. Project Activity and Reporting History
Table 3. Project Provider Contacts

Table 4. Project Baseline Attributes & Setting
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Table 1. Project Components and Mitigation Credits
Suther Site # 370: Dutch Buffalo Cr Stream and Wetland Restoration, Cabarrus Co.

Existing As-Built Mitigation As Built Creditable Mitigation Credits
Reach ID Footage/ Stationing/ B Footage/ Footage/ B R NOTES
N Approach Ratio (SMu/wmu)
Acreage Location Acreage Acreage
u Dutch One sided main ch |
pper butc 1,761 | 0+00 to 17+61 N/A 1,761 0 N/A 0 ne sidedmain channe
Buffalo Creek easement abutting wetland C
Upper Dutch Livestock exclusion and limited
3,611 17+61 to 53+72| Enhancement Il 3,004 2763 ** 2.5:1 1,105.2 .
Buffalo Creek understory planting
Livestock exclusion to
Lower Dutch 53+72 to X . R
4,678 Preservation 4,678 3413 ** 5:1 682.6 easement in preservation reach
Buffalo Creek 100+50 K
from unfenced crossings
Channel restoration with use of
Unnamed .
Tributar 608 0+00 to 6+08 | Restoration (P1/P2) 608 608 1:1 608 grade control and bank
¥ protection structures
Wetland Some easement fencing; 0.03
Group A 167 * Al-A3 Preservation 1.64 1.64 5:1 0.33 acre removed was outside the
P easement boundary.
Fenced and livestock excluded;
wetland B-4 (1.36 acre) is split
B-1 Preservation 7.83 7.83 5:1 1.57 off from B-1 due to hydrologic
enhancement from ditch
plugging.
Wetland 10,01 * Omitted from credits due to
Group B ’ B-2 Enhancement 1.34 0 N/A 0 non-attainment of hydrology
criteria
Not incl in orignal JD;
B-3 Enhancement 1.10 0 N/A 0 0_ included in orlgna 15;
omitted from credits
Ditches plugged, livestock
B-4 Enhancement 1.36 1.36 2:1 0.68 excluded, and hydrology
improved
C-1 Enhancement 231 231 2:1 1.16 Planting and ditch plugging
3 - —
Wetland « C-2 Preservation 1.52 1.52 5:1 0.30 asement-protected riparian
4.34 wetland
Group C
Northwest corner cut out due
C-3 Restoration 5.32 4.84 1:1 4.84 to GW-12 and GW-13 non-
attainment

* Wetland acreage derived from 2007 jurisdictional determination.

** Note - Credits revised per the 11/21/16 Mitigation Plan Addendum memo and reflect the removal of all crossings and single sided easement segments.

Some of these segments were not identified and removed at the As-built report. The 2016 memo corrected this oversight.

Stream reaches with one-sided buffer and two farm road crossings are excluded from credit.

Mitigation Approach Stream Riparian
) Wetland
Components Summary (lin. ft)
(acres)
Restoration 608 4.84
Enhancement N/A 3.67
Enhancement | 0 N/A
Enhancement Il 2,763 N/A
Preservation 3,413 10.99

Mitigation Assets Summary

Overall Credits

Stream Credits

2,395.8

Riparian Wetland Credits

8.87




Table 2. Project Activities and Timeline

Suther Site # 370: Dutch Buffalo Cr Stream and Wetland Restoration, Cabarrus Co.
Activity or Milestone Month, Year
Project Site Identified by EcoScience (for NCDOT) Nov 2001
Feasibility Study by EcoScience (for NCDOT) May 2002
Option Agreement Signed Jun 2004
Conservation Easement Signed Sep 2005
Transfer - NCDOT to NCEEP Mar 2006
Project Instituted Jul 2006
Mitigation (Restoration) Plan Sep 2007
Permitted (NCDWR #08-0134) Feb 2008
Permitted (USACE #SAW-2008-0218) Mar 2008
Construction Completed Nov 2009
Monitoring - Year 0 Dec 2009
MY 0/Baseline Report Jan 2010
Monitoring — Report Year 1 Dec 2010
Monitoring - Report Year 2 Dec 2011
GW gage additions (17) April 2014
Monitoring - Report Year 3 Sep 2014
Monitoring - Report Year 4 Oct 2015
Supplemental Planting — Wetland C Mar 2016
Mitigation Plan Addendum Nov 2016
Monitoring - Report Year 5 Dec 2016
Monitoring - Report Year 6 Jan 2018
Closeout Submission Jun 2018*
* planned schedule

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017)
Cabarrus County: Pee Dee River HUC 03040105

MY -6 Final Monitoring Report, Jan 2018
MMI Environmental Consultants



Table 3. Project Contacts Table
Suther Site # 370: Dutch Buffalo Cr Stream and Wetland Restoration, Cabarrus Co.

Designer

Matthew Clabaugh, PE

Jacobs Engineering Group (Jordan, Jones & Goulding)
6801 Governors Lake Parkway

Norcross, GA 30071

770-455-8555

Construction

Will Pedersen

River Works, Inc.

8000 Regency Parkway, Suite 200
Cary, NC 27511

919-459-9001

Planting & Seeding Contractor

River Works, Inc. (2009 original planting)

Suplemental Planting

H.A.R.P. (2015 replanting)

Monitoring Performers:
MY-0 to MY-2 (2009-2011)
Allison Nichols

Jacobs Engineering Group (Jordan, Jones & Goulding)
6801 Governors Lake Parkway
Norcross, GA 30071

Monitoring Performers:
MY-3 to MY-6 (2014-2017)
Gerald Pottern, Rich Mogensen

Mogensen Mitigation Inc (MMI-RIGA)
104 East Chestnut Ave, Wake Forest NC 27587
(formerly Robert J Goldstein & Associates)

Stream Monitoring, POC

Vegetation Monitoring, POC

Wetland Monitoring, POC

Gerald Pottern, 919-556-8845
gpottern@RJGAcarolina.com

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017)
Cabarrus County: Pee Dee River HUC 03040105

MMI Environmental Consultants

MY -6 Final Monitoring Report, Jan 2018



Table 4. Project Baseline Information and Attributes
Suther Site # 370: Dutch Buffalo Cr Stream and Wetland Restoration, Cabarrus County

Project Location Information

Project Name Suther Site, Dutch Buffalo Cr Stream and Wetland Restoration Project
County Cabarrus County, North Carolina
Project Area (acres) 66
Project Coordinates (latitude and longitude) 35° 27'05" N, 80° 29' 32" W
Project Watershed Summary Information
Physiographic Province Piedmont
River Basin Yadkin PeeDee
USGS 8-digit Hydrologic Unit | 3040105 USGS Hydrologic Unit 14-digit | 03040105020060
DWQ Sub-basin 03-07-12
Project Drainage Area (sq mi) 21.3
Project Drainage Area Percentage Impervious 3%
CGIA Land Use Classification Cultivated (3.00); Mixed Upland Hardwoods (10.00)
Reach Summary Information

Parameters Dutch Buffalo Creek UT Dutch Buffalo Cr
Length of Reach (linear feet) 10,050 608
Valley Classification VI
Drainage Area (5g.mi.) 21.3 | 0.31
NCDWAQ stream identification score 13-17-11-(4.5)
NCDWQ Water Quality Classification WS-1I; HQW,CA
Morphological Description (stream type) Perennial Intermittent
Evolutionary trend C—G—F—-C E—Gc—F—>C—E
Underlying mapped soils Altavista, Cecil, Chewacala, Cullen, Enon, Pacolet, Mecklenburg
Drainage class** MWD, WD, SPD, WD, WD, WD, WD
Soil Hydric status Class B (Chewacla and Altavista)
Slope 0.0011 | 0.0093
FEMA Classification 100-year floodplain on Dutch Buffalo Cr
Native vegetation community Piedmont/Mountain Bottomland Forest; Piedmont/Low Mountain Alluvial Forest
Percent composition of exotic invasive vegetation 10 | 80

Wetland Summary Information

Parameters Main Channel uT

Size of Wetland (acres) 11.55 1.67

Wetland Type (non-riparian, riparian riverine or

- P riparian riverine riparian riverine
riparian non-riverine)
Mapped Soil Series Chewacla Loam
Drainage class SPD SPD
Soil Hydric Status B B
Source of Hydrology streamflow, groundwater streamflow, stormwater
Hydrologic Impairment ditching ditching
Piedmont/Mountain Bottomland Forest
Native vegetation community & Piedmont/Low Mountain Alluvial Piedmont/Low Mountain Alluvial Forest
Forest
Percent composition of exotic invasive plants 5 5
Regulatory Considerations
Regulation & Agency Applicable? Resolved? Documentation
Waters of the US Section 404 (US-ACOE) Yes Yes *** Approved JD, NWP 27
Waters of the US Section 401 (NC-DEQ) Yes Yes Approved 401 Certificate
Endangered Species Act (US-FWS) No N/A N/A
Historic Preservation Act (SHPO) No N/A N/A
Coastal Area Management Act (CAMA) No N/A N/A
FEMA Floodplain Compliance (FEMA) No N/A N/A
Essential Fisheries Habitat (NMFS) No N/A N/A

* Beaver activity was observed along the main channel of Dutch Buffalo Creek during the early stages of the design phase and has not impacted the UT.
No beaver activity was observed during 2009-2012 post-construction monitoring.

"N/A": items do not apply / "-": items are unavailable / "U": items are unknown

SPD: Somewhat Poorly Drained; MWD: Moderately Well Drained; WD: Well Drained

** Drainage classes correspond to the underlying mapped soils listed.

*** USACE Action ID # SAW-2008-0218 issued 27 March 2008.

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017) MY -6 Final Monitoring Report, Jan 2018
Cabarrus County: Pee Dee River HUC 03040105 MMI Environmental Consultants



Appendix B. Visual Assessment Data

Figure 2.0. Current Conditions Plan View (CCPV) Key Map
Figure 2.1-2.6. Current Conditions Plan View Inset Maps

Table 5.0. Stream Morphology Visual Assessment: Dutch Buffalo Cr
Table 5.1. Stream Morphology Visual Assessment: Tributary UT-1
Table 6. Vegetation Condition Visual Assessment

e-Table: Stream & Vegetation Problem Areas

Figure 3. Photos: Stream Photo Points, Dutch Buffalo Cr and UT-1
Figure 4. Photos: CVS Vegetation Plots & Other Photos

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017) MY -6 Final Monitoring Report, Jan 2018
Cabarrus County: Pee Dee River HUC 03040105 MMI Environmental Consultants
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Problem Areas Inventory Table -- Suther Site (Dutch Buffalo Cr) Project # 370
Monitoring Year 6 of 6 (OCT 2017)

Stream: Dutch Buffalo Creek Enhancement Reach (Station 17+61 to 53+72 = 3,611 lin.ft; Creditable = 2,763 ft)

Feature Issue Station & Bank Length (ft) Suspected Cause
Bank Erosion 21+80 - 23+70 RB 190 Incision, high vertical banks
Bank Erosion 24+10 - 25+80 LB 170 Incision, high vertical banks
Bank Erosion 25+40 - 26+40 RB 100 Incision, high vertical banks
Bank Erosion 27+50 - 28+70 LB 120 Incision, high vertical banks, clearcut close to bank
Bank Erosion 30+70 - 31+40 LB 70 Incision, high vertical banks
Total bank length 650

Stream: UT Dutch Buffalo Creek Restoration Reach (Station 00+00 to 06+08 = 608 lin.ft)

Feature Issue

Station & Bank

Length (ft)

Suspected Cause

None

Segments previously described as eroding or piping (fabric wash-outs)
have stabilized and are not threatening channel stability.

Vegetation: Along Dutch Buffalo Creek Main Stem and Adjacent Wetlands

Feature Issue

Station & Bank

Area (ac)

Suspected Cause

None

Areas previously noted as "low woody density” now have at least 260
woody stems per ac (planted + volunteers)

Vegetation: Along Restored UT to Dutch Buffalo Creek

Feature Issue

Station & Bank

Area (ac)

Suspected Cause

None

Areas previously noted as "low woody density” now have at least 260
woody stems per ac (planted + volunteers)

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017)

Cabarrus County: Pee Dee River HUC 03040105

MY -6 Final Monitoring Report, Jan 2018
MMI Environmental Consultants
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Photo Point 28, Usptream: April 2017

Photo Point 28, Upstream: 2010

Photo Point 29, Upstream (Hobo Gauge): April 2017

Photo Point 29, Upstream: 2010

MY-6 Final Monitoring Report, Jan 2018

MMI Environmental Consultants

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (
Cabarrus County: Pee Dee River HUC 03040105
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Appendix C: Vegetation Plot Data

Table 7. CVS Plot Stem Density and Success Summary
Table 8. CVS Plot Stem Counts, Densities, and Annual Means

[CVS Data Entry Tool and Scanned Field Data Sheets are provided on CD]

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017) MY -6 Final Monitoring Report, Jan 2018
Cabarrus County: Pee Dee River HUC 03040105 MMI Environmental Consultants



Table 7. CVS Plot Stem Density and Success Summary
Suther Site (#370) Cabarrus County, MY-6 (Sept 2017)

Invasive
Vs Stream + Wetlanfi Planted + Woody Success
Plot # Volunteer Native Stems Stems Criteria Met?
per plot per acre
1 39 1578 0 Yes
2 160 6474 0 Yes
6 22 890 0 Yes
7 47 1902 0 Yes
8 37 1497 0 Yes
9 76 3075 0 Yes
10 30 1214 0 Yes
11 28 1133 0 Yes
12 57 2306 0 Yes
13 31 1254 0 Yes
Project Avg 53 2132 0 Yes

NOTE: The previous contractor provided a planted species list, but no data sheets or
X,y coordinates for the original planted trees (Dec 2009). Since all of the planted
species occur naturally in the surrounding forests, it was not feasible for MMI to
distinguish planted trees from volunteer trees in the CVS plots several years later (other
than a few species that were not reported as planted). Consequently, all native trees
found in plots were recorded and entered into the CVS data tool using the Level 2
protocol of size categories and stem numbers. Planted species are designated by fill
color in Table 8.

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017) MY-6 Final Monitoring Report, Jan 2018
Cabarrus County: Pee Dee River HUC 03040105 MMI Environmental Consultants
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Appendix D. Stream Geomorphology Data

Figure 5.0 - 5.7. Stream Cross-Section Survey Plots
Figure 6. Stream Longitudinal Profile Survey Plot
Figure 7.0 - 7.3. Substrate Pebble Count Plots

Table 9.1 -9.2 Baseline Stream Morphology Data Summary

Table 10. Stream Cross-Section Morphology Data Summary

Table 11.1 -11.2. Stream Longitudinal Morphology Data Summary
Table 12. Bank Erosion Pin Data Summary

[Raw Geomorph Survey Data & Pebble Count Data provided on CD]

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017) MY -6 Final Monitoring Report, Jan 2018
Cabarrus County: Pee Dee River HUC 03040105 MMI Environmental Consultants



SjuRINSUO)) [BIUSWUOIIAUH [ININ
810¢ e[ “1oday SULIONUOA [eUL] 9- AN

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(LT0T) 9AN ‘0LEH# SINA (1D oreggng yomn() 1S 1oyng

9 AN s G AN=—= HYAWN—— EAWN—— CAW—— TAW—— 1INGSV-0AN——
(1) uoners
0009 0005 00°0% 00°0€ 00°0T 0001 000
, , ! , , 00'9%9
05919
00°L¥9 ddl GG'8v9 7SS
dad Lv'8%9 1SS
. GG'8¥9 071S
0s4v9 €9'8¥9 0LV
00'809 M 28819 0y
L 8879 08¢
s adL o' 8¥9 0°9¢
f 05’879 5 89'/¥9 SvE
= EEE] G 9%9 TVE
00679 & MHL 8.°9%9 P43
a71d T1¥9 1€
0S°6v9 L0T V' /79 T0E
v1 879 262
. a1l 6,879 clc
00059 S8'8Y9 092
8879 0ce
05059 9T'6v9 071
GG 679 0Tt
00'159 90°059 0°S
d1g 10059 00
3IIY - T UOI193S-SS04D) - (A1eIngli] pawreuun) 39a4) ofepng yaang ol 1N L 7059 00
S910N uonens|3 uonels
wealsumoq T-SX quU L weaasdn :T-SX gL 00T oney 1ybiaH Mueg
] 3 = = 7 7 = 99 oljey Juswyouasugy
87 S j 0.6 ones a/m
89'T (1) yrda@ xe N |Inpjueg
060 (1) yrda@g uesN [Inpjueg
0095 (1) YIPIAA 3UOId POO|H
¥1°059 (1) uonens|3 ealy suoid poold
0.8 (1) WpIW lINpjueg
08’2 (;4) a1V [eU011935-s504D |INPjueg
97879 (1) uonens|3 [Inpjueg
V.1vad ASVINIANNS
1702/0T ared AsAuns
Bl 'T-SX 'T-1N dl U01108S-S5010
0.€] 4aquinN 309f01d SINQ
(1syins) Daa aweN 198foid

910 9 Jea A Bulioluon

3884 ojeyng yoing o1 Aueinguil T-1N
0.€ "ON 108[04d SIN@/UO0IIRI01S3Y PUBIBA PUE WeallS (18YIng) 881D ofeyng yaing
S3|gel e1eq Mey pue s10|d UO0II8S-ss01) Q'S aanbi4

eleq Aonuns wealls "g Xipuaddy



SjuRINSUO)) [BIUSWUOIIAUH [ININ
810¢ e[ “1oday SULIONUOA [eUL] 9- AN

9 AN === GAIN VAN—— EAN—— CAW—— TAN—— HINGSYV-0AN —— _

() voners

00°09 00°0S 00°0ov 00°0€ 00°0¢ 00°0T 000
: : : : : 00'v¥9

0S'v¥9

00°5v9

05°5v9

00'9t9

05919

00°L¥9

0519

/4\“

AIIIY - ¥ UONDAG-SS0ID - (AJEINQLIL PawreuuN) %981 ofeyng yangd 01 1N

00'8%9

(14) uoirens|3

weasumoq p-SX qu L weansdn :p-SX quL

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(LT0T) 9AN ‘0LEH# SINA (1D oreggng yomn() 1S 1oyng

R 9T /v9 0€S
ddd 80 Zv9 0€S
2T Iv9 G6Y
6979 09
€G9v9 01Y
€G9v9 0/€
R ¥9°9v9 0€EE
99°Gv9 Z1€
add 8779 €0€E
MHL S v 182
a1d TO'GVv9 Z12
8'S¥9 €92
a1l T 9v9 GEe
79°9v9 09T
€2 1v9 02t
TLIv9 G9
oV Iv9 0V
d1d 2E V9 0
diL IE1V9 0
S910N uones|3 uoiels
00T oley 1bIeH Yueg
6.°S ol1ey Juswyousaug
cv'8 oney a/Mm
63T (1) yada@ xeN |Inpfueg
€T'T (1) yada@ ues N |INPiUeg
00°SS [ ELNE
£5°879 (1)) uonens|3 ealy auoid poojd
056 () YIpIM [Inpjueg
0L°0T (1) B3IV [BUOINDFS-SS0.D |INPjued
79'9v9 (1) uoneAs|3 [Inpjueg
V1va AYVYINIANS
1702/0T areq Asains

3l P-SX 'T-1N

al

U01128S-5504D

0.E

JaquinN 18lodd SINA

(1aying) Oga

awrep 32sloud

9 J0 9 Jea A BuliojuoN

39840 ojeyng yaing o1 Aueanquil 1-1n0

0.€ 'ON Hom-o‘_n_ SIAQ/u011B101S8Y PUBIBAA PUe Wealdls (18yins) ¥sald)d ojeyng yoing
Sa|gel ele@ Mey pue S10]|d U0I198S-SS04D T'G a4nbiH
e1e@ Aeains wealls ‘g Xipuaddy




SIUBINSUO)) [BIUSWUOIAUL [ININ SOTOF0E0 DNH IOATY 39(T 99 :Ajuno)) snireqe))

810¢ ue[ 110doy SuLIONUOIA [eul] 9- AN (L10T) 9AN :0LE# SINA (1D ofeyng yon() s Ioyng
9Je4nS Ja1eM\ 9AN 9 AN === G AN =  TAN EAN —— _
() uoneis
008 0°0L 009 005 o'oY 0°0€ 0'0Z 00T 00
: : : : : : : 0006
Nidd  [9.°66 €l
NV% 9/°66 e/l
. G0'00T  [€/9
, — ~ 00'ee guL_ [ev66 _ |0€9
\. . 69'86 029
€2'86 €65
= 0076 15'S6 9'€g
m ¥8'v6 18Y
< 1076 |29y
0096 £ 62'S6 STV
= M3¥N/949 (02726 26
e 2r'e6 €9¢
00°86 €0'C6 €¢E
S0'26 9'Ge
MHL  [€8'T6 0Ze
— 00:00T ERE] S€°T6 0’61
/56 09T
67'96 9vT
) a1l 6.°66 9€T
00°cot v00T |11
|00d - Z UO01399S-SS04D - Y3384 ojeyng yang 8T°'00T |€'S
Nid1  [0000T |00
S9]ON uollens|3 uonels
weansdn :z-SX 00T oney WbIsH ueg
S e : 95T oney JUBWYdUSIIUT
30'6 oney a/M
65/ (1) urda@ xeN [Inpjueg
vv'S (1) urda@ ues|Nl [INPjueg
00'LL () Y1 suold poold
10°20T (14) uoneAs|3 eay auold poold
0v'6v () UIPIM [Inpjueg
08892 () a1V [BUONDBS-S504D |INpjueg
66 (14) uoneas|3 |Inpjueg
V1va AdVIWINNS
L702/07 aleq Aanunsg
100d 'Z-SX '109d dl U0N99S-55010
0.¢g] Jsqunn 108foid SING
(Jayans) O9a e 10aloid

9 J0 9 Jea A BuLIOlIUOIN
3]1J01d [BUOI198S SS04D 984D ojejing yoing

0.€ "ON 308[01d SINQ/UOIIRI0ISEY PUBISAA pue Weals (4ayins) %3340 ofeyng yang
sa|gel eled mey pue s10|d UO0I129S-ss04D) 'Z'G aunbi4

eleq AsAUNnS weaals ‘q xipuaddy




SjuRINSUO)) [BIUSWUOIIAUH [ININ
810¢ e[ “1oday SULIONUOA [eUL] 9- AN

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(LT0T) 9AN :0LEH# SINA (1D oreggng yomn() S 10ying

ddL  [e6'86 228
ddg  [86'86 v'Z8
2depIng JajeM 9AIN 9AN ===  GAN—— VAN EAN =——— _ V266 06
St'66 0L
(3) uoners 7966 o0VL
008 00L 009 0°'0s o'or 0'0g 0°0¢ 00T 00 6°66 0T.
, : : : : : : , 0006 9v'66 0'89
9€'66 0'59
0016 vv'66 019
gyl [ore6 085
0076 89'/6 €/G
896 095
00°€6 6976 0'€S
.\ M3 ‘'gdd [s2726 02S
006 0816 06V
\ m MHL 9’16 0'9v
0056 2 17’16 0ty
\ 2 €976 |0ty
\ 0096 = €/16 |06t
// 2 v616 |09
0026 €8'16 0'€E
// 6126 0°0€
00'86 M31'a1d [6526 S/Z
§ 69'€6 0'SZ
— = a - 0066 76'96 0'TeC
—~ gL |svs6 S8l
— 00" 28'86 0.1
007007 6166 0T
00°T0T Tv'66 0Tl
2566 08
100d - € UOI1339S-SS01D - 83l ofeyyng yading 0000 [0S
€200T  [o€
d1d 0000T [00
weasumoq €-SX weansdn :€-SX d1l 0000T [00
S9]ON uollens|3 uoljels
980 oirey 1yblaH ueg
80°¢ oljey juswyduanu3z
65, oley a/M
8L (1) pdaa xe N [Inpjueg
126 (14) yrdaqg uea N [Inpjueg
0028 (33) YIpIW\ U0 PoO|
1€'10T (1}) UoneAs|3 B3y 8UOJId POo|
05'6€ (1) YipIm [Inplueg
04502 (;}4) B84V [eU01303S-5501D) [INPueg
8v'86 () Uonens|3 INpjueg
V1Va AYVWIANS
/702/0T areq Asnung

1ood ‘e-SX 108d dl uond3s-ssodn

oLg| 1aqunn 399foad SWa

(Jayang) Daa aweN 108loid

9 J0 9 Jea A BuLIolIUO

31101 [RUOI93S SS0UD) Y3alD ojeyng yong

0L "ON 193[0.1d SINQ/UOITRI01SAY PUBIBAA PUE WIS (JaUINS) 49310 ojeyng yana

sa|ge.l e1eq Mey pue s10|d U0I108S-ss01D "€'G aanbi4
e1e AsAINS Weaals "g Xipuaddy



SjuRINSUO)) [BIUSWUOIIAUH [ININ
810¢ e[ “1oday SULIONUOA [eUL] 9- AN

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(LT0T) 9AN ‘0LEH# SINA (1D oreggng yomn() 1S 1oyng

9Je4ng Ja1e M\ QAN SAN =—— VAN EAN — _
dyl T6'€0T  [€/9
dydg T8'€0T  [€/9
009 0°'0s 00t 00T 00 T8°€0T 299
: : : : 0006 T.20T  [9'19
g1 T6'T0T  [9°/S
. ¥2°00T |09
00'ce 15°/6 £'SS
—= 0096 7S
— 00'%6 1,756 ZYS
2 gdd  [6ev6  |91G
. 9/'€6 9'/Y
0096 m_ EFIGES 9'9%
=3 IT'€6 9'ty
0086 S 226 £'6€
a3 10°€6 €8¢
/ e 81'€6 2'2€
o000t MHL [06°2Z6 2’82
ENGES 9'GC
00'20T 66'€6 9'€g
1€/6 6'02
. a1l 2666 9'8T
oovor /£°00T [99T
6T°00T [9Z
- - - NId1  [oo00T |00
3441 - 7 U0IIDS-SS0ID - Y3810 Ofeyng yaIng = TS e —
weasdn p-SX 00T oney 1yblaH Xueq
= : - — V.1 (I FVEVENENVE]
: : 2 S0°L oned a/M
20°L (1) urda@ xeN [Inpjueg
£5'G (1) urda@ ues|Nl [INPfueg
00'89 (1) Y1 suold poold
¥6'90T (14) uoneAs|3 eay auold poold
00'6€ () UIPIM [Inpjueg
09'GT2Z (;34) BaJY [UO108S-550.D |INPjued
2666 (1) uoneAs| Inpjueg
V.Lva AYVININNS
1702/0T ayeq Asning
3l ‘7-SX 109a dl U01123S-5s010
0/¢g] Jsqunn 108foid SING
(Jayans) O9a e 10aloid

9]0 9 Jea A BuLIolIUON
3]1J01d [BUOI198S SS04D 984D ojeping yoing
0.€ "ON 108[01d SINQ/UOIIRI0ISY PUBIISAA pue Weaals (4ayins) %3340 ofeyng yang

sa|gel eled mey pue s10|d UO0I129S-sS04D) t°'G aunbi4
eleq AsAUNnS weaals 'q xipuaddy



SjuRINSUO)) [BIUSWUOIIAUH [ININ
810¢ e[ “1oday SULIONUOA [eUL] 9- AN

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(LT0T) 9AN :0LEH# SINA (1D oreggng yomn() S 10ying

9JBUINS 91BN AN © © © 9 AN === GAN=—— VAN EAN —— _

() uoners
006 008 0'0L 009 0°'0s oor 00€ 0°0¢

00T

00°¢6

00°€6

00'76

AN

00°56

0096

\|

00°L6

00°86

00°66

r 00001

00°'T0T

SIIIY - G UOI123S-SS0ID) - 343940 Ofeyng yang

00'zot

(1) uonens|3

weaisumoq :G-SX weansdn :g-SX

NIdY 5866 226

T.°00T 36/,

1°00T 3'69

g1 /00T £'99

vy’ .6 529

EEE] Sv'v6 3'85

16 825

M3 85°€6 £'9p

7’6 12V

MHL vE'€6 S'8€

M 85°€6 0'9¢

979 8.°€6 /'€

2016 92

a1l 19'66 122

65°00T 30T

479 5666 00

d1L 00T 00

S9]ON uollens|3 uonels

00'T oney 1ybiaH dueg
TT¢C oljey juswyodusaiug
IT'6 oney a/M
€€'9 (1) urda@ xeN [Inpjueg
SL'y (1) urda@ ues|Nl [INPfueg
0026 (1) Y1 suold poold
00907 (14) uoneAs|3 eay auold poold
09'€y () UIPIM [Inpjueg
0£°L02 (;34) BaJY [UO108S-550.D |INPjued
1966 (1) uoneAs| Inpjueg

VY.1vad AYVININNS
L702/07 aleq Aanunsg
31y 'S-SX 109d dl Uo1193S-5501D)
0/€] 13quinnN 303lo4d SING
(1auIns) oga aweN 198lo1d

9]0 9 Jea A BuLIolIUON
3]1J01d [BUOI198S SS04D 984D ojeping yoing
0.€ "ON 108[01d SINQ/UOIIRI0ISY PUBIISAA pue Weaals (4ayins) %3340 ofeyng yang
sa|gel eled mey pue s10|d UO0I129S-ss04D) 'G'G aunbi4
eleq AsAUNnS weaals 'q xipuaddy




SjuRINSUO)) [BIUSWUOIIAUH [ININ
810¢ e[ “1oday SULIONUOA [eUL] 9- AN

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(LT0T) 9AN :0LEH# SINA (1D oreggng yomn() S 10ying

9084INS 91 M 9AN 9 AN == GAN—— VAN

EAN —— _

(1) uoners
009 00 0°0v 0°0¢€

0°0C 00T 00

6

6

96

86

— - 00T

[40)»

S1J1Y - 9 UON3S-SS01D - X921 ofeyng yang

(1) uonens|3

weaisumoq :9-SX

weasisdn :9-SX

NIdd  [8T'66 5'99
866 5’65
g1 ££'86 £'€S
19°'S6 ¥'0S
EEE] 0T'€6 S'8Y
£8'26 L9
06'€6 0ty
99°'€6 8'6€
EFI RS Z'8€
£8'T6 §'GE
09'16 £E
MHL [8516 0'€E
2026 0'2€
M1 [iTE6 £TE
08'€6 S
€76 ¥'GC
979 8976 002
£8'96 S/T
a1l 1666 €T
SS'00T  [6°0T
NId1  [oo00T |00
S9]ON uollens|3 uonels
00'T oney 1ybiaH dueg
LT oljey juswyodusaiug
856 oney a/M
SL'9 (1) urda@ xeN [Inpjueg
10'Y (1) urda@ ues|Nl [INPfueg
0029 (1) Y1 suold poold
80'S0T (14) uoneAs|3 eay auold poold
00'6€ () UIPIM [Inpjueg
08'8ST (;34) BaJY [UO108S-550.D |INPjued
€686 (1) uoneAs| Inpjueg

VY.1vad AYVININNS
L702/07 aleq Aanunsg
31y '9-SX 109d dl Uo1193S-5501D)
0/€] 13quinnN 303lo4d SING
(1auIns) oga aweN 198lo1d

9 10 9 J@a A BuriolUO

3]1J01d [BUOI198S SS04D 984D ojeping yoing
0.€ "ON 108[01d SINQ/UOIIRI0ISY PUBIISAA pue Weaals (4ayins) %3340 ofeyng yang

sa|gel eled mey pue s10|d UO0I129S-ss04D '9'G aunbi4
eleq AsAUNnS weaals 'q xipuaddy




SIUBINSUO)) [BIUSWUOIAUL [ININ SOTOF0E0 DNH IOATY 39(T 99 :Ajuno)) snireqe))

810¢ ue[ 110doy SuLIONUOIA [eul] 9- AN (L10T) 9AN :0LE# SINA (1D ofeyng yon() s Ioyng
0BHNS UBIEM GAN = =+ =+ I AN —— SAN—— VAW e — |
(1)) uoners
008 00L 009 0°0S oov 0'0€ 00C 00T 00
, . . . . . . , 06 ddl  [2966 T€8
449 [€9'66 T€8
S 6766 16.
16'86 19.
: > [ 6 8166 |T0L
£€'66 V9
€.°66 109
6 ¥8'66 VS
m g4l [zv66 10S
m ¥5°86 T8V
= 7596 9Ey
/ % 3 v'S6 |11y
Z 6576 T'6€
18°€6 T9€
86 M3d |eTe6  |ove
o 2.'26 9z¢
—_— ‘ 816 |T1E
00t £8°06 182
MHL  [82°06 T€C
€976 98T
Z01 a1d 1526 €97
a1l 1666 Z'aT
[00d - / UOI128S-SS04D - 834D ojeyyng yaing €666 [T'8
NId1  [oo00T  [00
S810N uoneAs|3 uonels
weasisumoq :/-SX weansdn :/-SX 00T oney ybisH Mueg
e . 8c'e ol1ey 1uawWyduauUg
. : €8'S oney /M
¥9'8 (1) yrdad xeN [Inpjueg
66'S (1) yide@ ues Nl |INPfUEg
00'€8 (1) yapIM suoad poold
90°80T (1)) Uoiyens|3 ealy auoid poold
06'vE (1) PIPIM [Inpjueg
00602 (W) B34V [BUOID3S-SS0.D |INPjueY
2766 (1) uonens|3 Inpjueg
V1va AdVWINNS
/T02/0T a1eq Aenung
100d "/-SX 109d dl U013085-55010
0.g] 18quinN 198f0ad SING
(18ying) 0aa awe 308fo.d

9]0 9 Jea A BULIOIIUOIN|
8]1J04d [2U01198S SS01D Y9a1) ojelng yong

0.€ "ON 308[01d SINQ/UOIIERI0ISEY PUBIBAA PUE WealS (48YIns) 884D ofeyng yoing
Sa|qe. ele@ Mmey pue s10]d U0I1198S-ss01D /'S aunbi4

ele ASAINS weadlS 'q xipuaddy




SIUBINSUO)) [BIUSWUOIAUL [ININ SOTOF0E0 DNH IOATY 39(T 99 :Ajuno)) snireqe))

810¢ ue[ 110doy SuLIONUOIA [eul] 9- AN (L10T) 9AN :0LE# SINA (1D ofeyng yon() s Ioyng
SAN [InPjued @ 9IAIN SAN —— VAW —— EAN—— CAN—— TAN —— OAN—— _
(4) uoners
059 009 0SS 00S (0514 00¥ 0s¢g 00¢€

: : : : : : or9
9 -
\ M .n_.,lw.
ST 9 g
é%pv/ f { UOI1123G SsoJ) ,M
ZW\ N £r9 z
AN Eqy :
VRN \A 9 S
0 Aa/ngMMDMﬁ/ N 2\ =
= ﬂ&%\ ?‘/ oo =

3 M ; %(QU‘,”\/
® 99
¢ [ ]
L9
LTOZ 9AIN Y8840 ofeyng yang o1 Areingui L psweuun - (05+90 01 00+E0 ©1S) 8[1yoad JeuipnubuoT]
SAW [INPpjueg @ 9IAN SAWN—— VAW —— EAN—— AN —— TAN— OAN—— _
() uoneis
0s€ 00€ 0S¢ 00¢ 0ST 00T 0S 0

: : : : : : £r9
79 4
T UOI103S SS0JD) w
S9 m
3
m
99 2
2
179 S

819

J [ ] Py
619
059

LTOZ 9AIN »8840 ojeygng yang o3 Areingui L paweuun - (0S+€0 03 00-+0 ¥1S) 8]1404d [eulpniibuo]

(qia3 ur a81eM 0OU) /TOZ 4890190 ‘9 40 9 Jes A BulioluoN
0.€ "ON 198l01d SINQ UOIIEI01SaY PUB[ISAA PUR WesIS Y994 oleyng yoing
sAe[J9AQ [BNUUY UNIM 3]1J04d [eulpniiBuoT T-1n "9 a4nbi4




SJUB}NSUO)) [EIUSWUOINAUF [INIA
8107 ue[ H0day SULOIUOI [eul] 9- AN

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(LT0T) 9AN ‘0LEH# SINA (1D oreggng yomn() 1S 1oyng

(¥102/8)-€EAN m

(£T0Z/0T)-9AN
(TT02/8)-CAN m

(9T02/6)-SAN =
0TOT |Ied-TAN =

(ST0Z/6)-VAN =
0T0T 8ulds-OAN =

(ww) 3215 3p1IEd

X
S &L & Q 9
I N R P A & QS A0 AT
LR ELCEHELE RPN e 4 PO
Ty __-_ jﬁxo
—F %S 2
_ 3
o
1 I — %01 §
_ o
— %ST @
o
]
— %0C g
2
— %ST
%0€
%S€E
1U3dldad Sse|) |enplAalpu|
(YT02/8)-EAN == (TT0Z/8)-CAN = 0TOT |[B4-TAN === 0T0Z SUdS-QAIN ===
(ww) 3215 3pRIRd
& & & - ©
S S N < < N
\ %0T m
\\ i %0e E
(=4
\\ [/ o 3
)
\ %05 ©
2
%09 3

%0L

%08

%06

1U3di9d aAllejnwin)

%00T

0°0€ S6d
[ ¥8a
70 0sd
e1eq Arewwns

%00T %00T STt - JUN0J 8J0YM JO 9% TV 1OL

%00T %0 0 96001 %201pasq Yo04psg

%00T %0 0 8¥70¢ Jap|noq ab.re|

%00T %0 0 ¢0T Jap|nog wnipaw 18pjnog

%00T %0 0 [45°] Jap|noq |fews

%00T %0 0 4] 19p|nog |[ews

%00T %0 0 95¢ 3]qqo2 abure| Alan

%001 %0 0 08T 9]1qgo2 abure| 810905

%00T %¢ 4 8¢T 9]0q02 wnipaw

%00T %S S 06 9]0goJ ||ews

%00T %E € 79 |onelb as1eod Alan

%001 %6 6 Gy Joneib asreod Alan

%96 %C 4 0'ze |oARIb 9S00

%Y6 %Y ¥ [ 44 |aneIb 35I1N09

%06 %T T 097 1aAeJb wnipauu lenels

%68 %C 4 €17 Jonelb wnipaw

%.8 %1 T 08 Jonelb auly

%98 %E € L'S Jonesb auiy

%EB %0 0 0y Janelb auiy Assn

%€E8 %9 9 0'¢ pues as1e0d AJan

%.L %ST ST 00T pues asJeo0d

%¢9 %S¢ 4 050 pues wnipaw pues

%.€ %9 9 0620 pues auly

%TE %¢ 14 ScT'0 pues auly Al

%62 %62 62 290°0 Aepopis Ae1O/IIS

% WnD | 9% wal| | #[e10l A“Mv [eHIIEN uondiiasag
(L10Z/0T)-9AN

(T SX) a1y :aanjead

aa10 [eJJNg YaINd 0} 1N :yoesy

(249a) 18yins :auwen 108lo1d

9 Jea A Bulioliuoy

T UOI93S SS0JD - 934D ofeyng yaing o1 1N

sAe[JaAQ [enuUY Y1IM S10]d 1UNnoD ajqgad '0°Z a4nbi4

0.€# 198l04d 811S J8UINns - Bl ABAINS WeaS @ Xipuaddy




SJUB}NSUO)) [EIUSWUOINAUF [INIA
8107 ue[ H0day SULOIUOI [eul] 9- AN

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(LT0T) 9AN ‘0LEH# SINA (1D oreggng yomn() 1S 1oyng

(£10Z/0T)-9AN
0TOZ IIe4-TAN B

(9102/6)-SAN m
0102 3uldS-0AN |

(ST0Z/6)-VAN m

(0T0Z/¥)-0AN B
(ww) 3215 3p1IEd

(¥10Z/8)-€AN B

< o <O

X

S L

NN S & AN N A g . . O K&
R B EETE O P& N P A QL O

SERERRY

&
S
O

%0

— %S 5
o
— —— " %01 m.
| A %St §
(e}
—I %0 &
w
—I- %St 3
—{ %oe 8
-
%SE
%0%
%SY
%0S
1U3dldad Sse|) |enplAalpu|
(T02/8)-EAN == 0TOT [[Bd-TAIN === 0T0Z SULdS-QAIN === (0TOZ/t7)-0AIN =
N (ww) 3215 3pRIRd
) & . N
N N N < <® Q
, %0
\ﬁ %0T
/ %07 £
77 wos
/ o 2
(=4
AR 4 \ %0r S
VAIEPAiiily/ e g
[}
%09 3

[
\\\ \ \ %0L
\\ \ %08
\\\ \ ﬁxﬂuom

%00T

17T
PandiIE"

1U3di9d aAllejnwin)

0¢E S6d
ST ¥8a
70 0sd
e1eq Arewwns

%00T %00T T0T - 1UN0J 3|0YM JO 9% TTVLOL

%00T %0 0 96001 %201pasq Yo04psg

%001 %0 0 870¢ Jap|noq ab.re|

%00T %0 0 ¢0T Jap|nog wnipaw

%00T | %0 0 218 13pInog [fews 43pinod

%00T %0 0 29¢ J3p|noq [jews

%00T %0 0 95¢ 3]qqo2 abure| Alan

%001 %0 0 08T 9]1qgo2 abure|

%00T %0 0 8¢l 9]0q02 wnipaw 814900

%00T %T T 06 9]0goJ ||ews

%00T %2 14 79 |onelb as1eod Alan

%86 %€ € 14 Joneib asreod Alan

%56 %1 T 0'ze |oARIb 9S00

%Y6 %0 0 [ 44 |aneIb 35I1N09

%6 %T T 097 1aAeJb wnipauu lenels

%EB6 %C 4 €17 Jonelb wnipaw

%16 %1 T 08 Jonelb auly

%06 %t 14 L'S Jonesb auiy

%98 %0 0 0y Janelb auiy Assn

%98 %S S 0'¢ pues as1e0d AJan

%18 %ET €T 00T pues 8s1e0d

%89 %TE 1€ 050 pues wnipaw pues

%.€ %S S 0S¢0 pues auly

%CE %0 0 S¢T°0 pues auly AJsn

%2€ %2€ ze 290°0 Aejopis Ae1O/IIS

% WnD | 9% wal| | #[e10l A“Mv [eHIIEN uondiiasag
(L10Z/0T)-9AN

(2 SX) 100d :24nyead

Y810 [eJJNg YoIna 0} 1N :yoesy

(249a) 18yins :auwen 108lo1d

9 Jea A Bulioliuoy

Z U0I99S SS0UD - X934 ofelng yaing o1 1N

sAe[1aAQ [enuUY Y1IM S10]d 1UNnoD ajqgad 'T°/ a4nbi4

0.€# 198l04d 811S J8UINns - Bl ABAINS WeaS @ Xipuaddy




SJUB}NSUO)) [EIUSWUOINAUF [INIA
8107 ue[ H0day SULOIUOI [eul] 9- AN

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(L107) 9AN :0LE# SINA (3D oregng yan(g) 1S Joymng

(97102/6)-SAN
0TOZ IIled-TAN =

(£T02/0T)-9AN
(YT0Z/8)-EAN m (TT0Z/8)-CAN m
S o s @& s &l S
R LTS E P QAT e VA

(sT0T/6)-VAN
0T0Z 8ulds-QAN |
(ww) 3215 3p1IEd
Q 0
. O AT S
PR O )

T ._,.‘ﬂ, __,

_, __ e
L

2
M %ot
Y
c
=8
%07 o
ry
a
%09 ¥
a
[]
3
%08 ~
%00T
%0¢T
1U3d439d Sse|) |enpIAlpu|
(£T02/0T)-9AN (9102/6)-SAN (ST0T/6)- VAN ==
(VT02/8)-EAN = (TT02/8)-TAN == 0TO [[B-TAIN ===e 0T0T SUMAS-QAIN =
N (ww) 8215 3pRIEd
) & . ©
N N N < <® Q
ﬁ %0
%01
- \u %0t £
pd vos 2
\ \ %0€ o
y (=3
VATV
VAIVAD 4
%09 3

y il

/ /)

%0L

= )

%08

Yy ==

%06

1U3di9d aAllejnwin)

%00T

8T s6d
60 ¥8Q
€0 0sa
eleq Adewwng

%001 %001 00T - JUNO0J 3J0YM JO 9% TIV1OL

%00T %0 0 96001 304paq Yo04psg

%00T %0 0 870¢ Jap|nog abue|

%00T %0 0 ¢0T Jap|nog wnipaw

%00T | %0 0 218 13pInog [[ews 43pinod

%00T %0 0 29€ Jap|noq |fews

%007 %0 0 952 31qqo9 ab.e| Ason

%001 %0 0 08T 9]1qgo2 abure|

%00T %0 0 4 9]qqod Wnipaw 319q0D

%00T %0 0 06 8]7qo9 ||ews

%00T %0 0 ¥9 Joneib asr1eod Alan

%00T %0 0 Gy Joneib asreod Alan

%00T %0 0 0'Ze [3ARJD 851n0D

%00T %0 0 €¢¢ [aneIb 8s1N0d

%00T %0 0 091 [9AeIB Wnipaw [areIS

%007 %T T €717 Jonelb wnipaw

%66 %1 T 08 1anelb auly

%86 %C 4 L'S Jonesb auiy

%96 %0 0 ot Joneib auiy AJan

%96 %8 8 02 pues as1e0d AJan

%88 %EC €¢ 00T pues 8sJeo0d

%S9 %¢cC [44 050 pues wnipsw pues

%€V %€ET €T 0S¢0 pues aul}

%0E %T T 5210 pues auly Aan

%62 %62 6¢ 2900 Aejopis Aeops

% WND | 9 Wal| | #[e10l A“Mv [eHIIEN uonduasag
(L102/0T)-9AN

(€ SX) 100d :a4nyead

39910 [eyng yoIng 03 1N :yoeay

(09@) J8yns :awen 308foid

9 Jea A Burioluo

€ U0I99S SS0JD - %9340 ofelng yaing o1 1N

sAe[1aAQ [enuUY Y1IM S10]d 1UNnoD ajqgad "'/ a4nbi4

0.€# 198l04d 811S J8UINns - Bl ABAINS WeaS @ Xipuaddy




SIUBINSUO)) [BIUSWUOIAUL [ININ SOTOF0E0 DNH IOATY 39(T 99 :Ajuno)) snireqe))

810¢ e[ “1oday SULIONUOA [eUL] 9- AN (L10T) 9AN :0LE# SINA (1D ofeyng yon() s Ioyng
(£T02/0T)-9AN (9102/6)-SAW B (S102/6)-vAW B
(¥102/8)-€EAN m (TT0Z/8)-CAN m 0TOZ |[e4-TAN m 0T0Z 8udS-QAIN =
(ww) az1s 3pd1IRd
P& o o & & o & O a <O O
%%a&?&%o@@aoﬂo%&a@&%@@(,oaz& O
e %0 00€ g6
I I I .— :__ LI _ F _ otz el
— F%S 3 7’0 0sd
o nmm e1eq Atewwns
L —] L co c
=)
- %sT @ %00T %00T 8T1 - JUN0J 3|J0YyM JO 9% TV1OL
a %00T %0 0 96001 %201p3q >204pagd
%0 3
1 g %0071 %0 0 870¢ TopInog obue]
%sz 3 9 9 Jap|nog wnipaw
%ST 3 %mwm %m M ¥20T _w_ :m a.m_m 19pjnog
%08 ( ( 45 pInoqg |
%00T %0 0 29€ 19p|nog |[ews
%S€E %00T %0 0 952 81qqoo abue| AJon
[) [) 9]1qgo2 abue
T |
ua243d Sse|) |enpinipu| ” ” .
) IAl %00T | %e £ 06 310000 [[EWS
%00T %/ L %9 Joneib asr1eod Alan
{ZT0Z/0T)-9AN {9T02/6)-SAN—— {STOZ/6) TAN— %00T | %cT <l St |36 os1e0d Asan
(7702/8)-EAIN === (TT02/8)-CAN = 0TOT [[B4-TAN == 0T0Z SULdS-QAIN === %96 %TT 17 0'¢e [3ARJD 851n0D
. (ww) azis ap1aed o 9458 %P 14 eze |aneIb 35I1N09
ooo oaz N “~ <® $ %18 %t 4 097 [8/RI6 Wwnipaw |anel
%0 %..L %C 4 €17 Jonelb wnipaw
\
e %0T %S/ %P 14 08 1anelb auly
== —_— — woz © %TL %2 z LS Jonelb auly
- ot 3 %69 %0 0 0v [aneuh auty Asan
\\ §\ g 969 0 e 0¢ pues as1e03 AJan
VUL wov- & %99 | %01 or 00T pUES 551800
\\\ %09 m %99 %9¢ 9¢ 050 pues wnipaw pues
7T %09 3 %0€ %0T o1 0520 pues auy
AU g L %01 %02 %5 5 5210 pues auty Asan
/ / %08 %ST | %ST ST 2900 Aepopiis Ae1onis
g &\ %06 9% wWnd | 96 wal| | #e10l (wiwy [BLISTEIN uondiiasaqg
WiiA |/ el ) 521 _
= %00T (L10Z/0T)-9AN
JUd243d dA1R|NWIN)D (7 SX) i1y 1aanyead
38310 [eyng yang 03 LN :yoeay
(249a) 18yins :auwen 108lo1d

9 Jea A Bulioliuoy

# UOI193S $S0UD - 994D ofejsng ysang ol 1N

sAe[1aAQ [enuUY Y1IM S10]d 1UNnoD ajqgad '€’/ a4nbi4

0.€# 198l04d 811S J8UINns - Bl ABAINS WeaS @ Xipuaddy




SJUB}NSUO)) [EIUSWUOINAUF [INIA
8107 ue[ H0day SULOIUOI [eul] 9- AN

SOTOYOE0 DNH 19ARY 33 994 :Ajuno)) snireqe))

(L107) 9AIN :0LE# SINA (1D oegng yon() s Ioyng

J9)sewmol Buisn pareinofed.

JaY10 Jo [eaibojoig

OLIBIA eNGRH 10 ANIIGelS [auueyd

0 . B - Sjueg Buipol3 ynm yoesy 40 %
S0 602 18T 70 (sa19e) AUV Ule|dpoo|4 [Npjueg
8000 9000 5000 8000 - (4/) adois 49
8000 9000 5000 8000 - (4/4) ado|s a0BUNS JajeM
9T'T ET'T 8T vZ'T (1) Ausonuis
809 809 809 809 (1) ybua Bamjey L jsuueyd
- - - - (1) ybua AsleA
*70'6€ *70'6€ 8¢ «70'6€ - - - - |(sp0) abreyosia Inpjueg
S9'E G9'€ g€ 8'€ - - - - |(sdy) AuoojeA Inpiueg
v3 v3/0 v3 269 - [uoneoyssed ushsoy
sialaweled yoeay |euonippy|
N N R R R R R R N R R R N N R R R - - - - LU/ (Anoeded piodsues) Jamod wesns
- - - - - - - - - - - - - - - - - - - - - Inpjueqg Je pazijigow (wwy) az1s Wed Xey
- - - - - - - - - - - - - - - - - - - - - 01 (Aousadwiod) sseas Jesys yoesy
sla)aweded 1odsuea ||
- - ¥0'2S - - 2€0T 8v9 | avvs [ Tvp - - 09 - - gor | L - [99ger| - - [se (1) buroeds jood
- - - - - - 8'T ov'T T - - - - Ve L - - - 6L'T (4) Ydaq XxeN jood
- - 7'T€ - - 2€0T [431A ¢L'v9 484 Z - G€ - - 8'L L - 9G9',E - - 68'S (4) yibua jood
- - T110°0 - - Z¢v100°0 | ¥20°0 200 100 - 200 - - 9100| Vv - 98€0°0 - - €000 (/4) adojs 3y
- - 9€'6T - - 9L'€T ¥'¢S 0y'€e a4’ Z - £€C - - 'S 14 - LS'TY - - 9.9 (M) yabua ajry
3[1401d
- - 6 GE'9 GE'9 L'€ 6 S€'9 L€ Z - €8 - ST'9 14 14 - ve'e - - 620 011y YIpIA\ JopuesiN
- - 9¢T 8'T6 8'T6 9,9 9¢T 08'T6 9'/S Z - 69 - S'v9 09 0S - 60T - - 1534 (1) yabua|anen JapuesiN
- - - € SLC S'C € SL'C S'¢C T - - €8 9/ - 8E'Y - - T (/4) YIpIW |Inpjueg:oy
- - 12 SLve | SLve K44 12 S.'ve K44 Z - 6T - S'ST 44 9/ - 66',E - - 8€'0T (1) ainyeAun) o snipey
- - 18 ST'LS ST'LS £ee 18 ST'LS €'ee Z - 69 - TS €€ 14 - 7'6T - - S'¢ (4) yipimyjag [auuey
ulaned
Z - 0T 0T 0T 0T - 0T - - - - - T - 0T - - - €5°¢C - - o1ey WbIsH ueg
4 - 0€'9 62'9 62'9 829 - 1997 - - - - - 99'GT - 0T - - - €T'T - - oljey Juawyousiuy
Z - 168 V'8 V'8 ¥€'8 - 6 - - - - - 7’9 - 0T - - - [A2A - - oney yidaa/yIpIm
4 - v2'6 LL'8 LL'8 0€'8 - 6 - - - - - S6°0T - 0T - - - | L10T - 996 | ¥T'0T | 8T'6 - (;4) 91V [EUOND9S-SS0ID [INpiuEg
4 - 18'T VLT VLT 19T - ST - - - - - 6'T - 0T - - - 67'T - - (33) yada@ Xe\l |Inpueg
4 - 70'T ¢0'T ¢0'T 00T - T - - - - - €T - 0T - - - LTT - €0'T 80T 86°0 - (1) yadaQ ues|\l [Inpjueg
4 - /G'9S | SOYS | SO'VS A4 - 0ST - - - - - 0€T - 0T - - - 8'6 - (1) YapIAn suoidpool4
4 - G8'8 09'8 09'8 €8 - 6 - - - - - €8 - 0T - - - 89'8 - 6T'L SG°L €89 - (1) YIpIW 1Inpueg
U aS | XeN | peiN | Uesiy Ul XeN P3N uln U [ GS | XeW |PaN | UBSN | UNN | U | dS | XeN |[PeN [UBSW | WIN | b3 | 1n | 11 - 313414 - 318J1SqNS puUE UoIsusWIq
auljaseg Burlonuol ubisa@ Bleq Yoeay 9ouaia)ey _ uonpuo Bunsix3-aid anIn) Jeuolfisy abneo _ Jsjsweled

(3984 JBAUI| 809) OJB}NG YJINQ 01 ARINgII] pawweuUN

0.L€ #103[04d UONRI0ISAY PUBSAA PUR Weans (8s4D ojelng yoing) aus Jaying
siajaweled Hodsueld | pue ‘aj1j0d ‘utsiied ‘uoisuswig :Arewwns ereq weaas auljeseg ‘T'6 9|0el ‘d xipuaddy




SJUB}NSUO)) [EIUSWUOINAUF [INIA
8107 ue[ H0day SULOIUOI [eul] 9- AN

SOTOYOE0 DNH 19ARY 33 994 :Ajuno)) snireqe))
(L107) 9AIN :0LE# SINA (3D ofeyng yoIng) S 19yIng

Z'T >%00T (0'T)

2’1 >%00T (0'T)

67 T>%00T (21) =21

02 < %00T (£5'2)

0'¢</66'T-G'T/6V'T-C'T/Z'T> SSE|D UOISIdU|

(0£'9 'SE’'S) 6'6 > %00T > 0°'S

(£9°9T) 0T < %001

(99°GT) 0T < %001

(ET'T) S'T> %00T

07T</6'6-0'9/6'V
-0'¢/66'T-G'T/G T> SSE|D Juswyduajug

¢S'Ly/90°G2/62'8/S8'S/SY'T

9'¢Z/E0'TT/9E2/EB'0/CT O

(ww) Gep / 8P / OSP / GEP / 9TP

0/0/SC°E/SL'9E/SL SEIS Y

%94 / %8 / %2 | %O | %ES | %IS

%S/%9/%d/%Nd/%'d

aul[eseg |INg-sy

ubisag

_ v1RQ Yoeay 90Uala)ey _ uonipuo) Bunsix3-aid _

Jglawelded

(1933 4e3ul| 809) ojeyng yang ol Adenqii] pawweuun
0LE # 193[01d UOIIRIOISAY PUBID/\\ PUE WEAAS (}334) ojeng yang) aus J1ayins

si9jdweled Jusawulejuo) d130j04pAH puejueg ‘pag ‘@resisgns :Alewwung ejeq wealsls auljaseg g6 2|qel ‘g xipuaddy




SJUB}NSUO)) [EIUSWUOINAUF [INIA SOT0Y0E0 DNH I9ARY 99 99( :AIUno)) snireqe))
8107 ue[ H0day SULOIUOI [eul] 9- AN (L107) QAN :0LE# SNA (1D ofexyng yaing) onS 1oying

"pakanins 10U a1am pue 9-AIA 01 £-AN J0) 8dods Buliojuow ay) Ul PapN|oUl J0U 81aM € pue Z SUOND3S-SSO0ID T-1M xx

70 0ce 9y Z01 g€l 753 TT1 wN WN N VN €00 Z0 TO  [(ww)osp
8'5e 69¢ ZiE 168 €Ty €9e 9'6¢ VN VN VN VN V'ES v'SE 867 |(4) suid pus Usamlag ealy [EUOINOaS S5O0
0T 0T 0T 0T 0T 0T 01 VN VN VN VN 0T 0T 0T |oned bleupiueg (Inpjueg
8G V9 89 59 89 €9 €9 VN VN VN VN €5 e v'§  |oned JUSWLOURIUS [INpjueg
78 98 06 11 T8 Z8 €8 VN VN VN VN €T 8vT TET  [oned pdaQ/yIpim NInpjueg
20T 98 88 18 €8 78 €8 vN vN VN VN 97 51 €6  |(M) a1y [BUONI8S-SS0ID [Inpiueg
61 1T ST 8T 1T 1T 1T VN VN VN VN 9T 18 68 |() uidea xeN [Inpiueg
TT 0T 60 TT 0T 07T 0T vN vN VN VN 20 20 80  [uidea uea inpiueg
0'5G 0SS 0SS 0055 TS 58 GG VN VN VN VN €S 085 065 |(1) UIpIA suoidpoold
56 98 038 58 8 €8 €8 vN vN VN VN Vo1 50T 0Tt |GJ) WPIA Inpiueg
NOISNINIA
LTOZ-9AIN | 9TOZ-SAIN | STOZ-VAIN [¥T0Z-EAN [ TTOZ-2AIN | 0TOZ-TAIN | autjesea | 210z-9AIN |9T0Z-GAIN | GTOZ-PAIN | 7T0Z-EAIN | TT0Z-ZAIN | 0TOZ-TAI | suljeseg
(313414) ¥ UONI3S-55040) xx (100d) € UONI9S-55040 d3L3INVEvd
VN VN VN VN ger 97T 70 70 0L S0 0¢ 6T 6V re1 |(ww) ogp
VN VN VN VN T6T 86 0zt v'69 569 789 €L GSL 969 06 |Gu) suid pua Usamiag ealy [BUOINOaS SS01D
N N N VN 0T 0T 0T 0T 60 0T 0T 0T 0T 0T |oned ybleupueg Inpjued
VN VN VN VN LG e 9G 79 €9 59 Z9 19 V9 €9  [oney jusWiypuanUT [Inpjueg
N N N VN €6 00T T6 16 76 ToT 8 8L 98 58 [oned pdsq/uipim NInpjueg
VN VN VN VN V6 76 zo1 87 '8 60T 8’6 8’8 88 76  |() Balv [BU0N98s-Ss0uD [Inpiueg
N N N VN 97T 97T 1T 1T 61 61 61 97T 1T 8T |() widea xeiN [Inpiueg
VN VN VN VN 0T 0T TT 60 0T 90 T1 T1 1T 0T |wdeq ueay [Inpiueg
N N N VN €S z€s €S 095 095 095 095 8'GS 9GS 955 |(1) Wi suoadpoold
VN VN VN VN V6 16 96 '8 68 98 06 €8 .8 68 [(W) WIDIM [INpiueg
NOISNINIA
LTOZ-9AIN | 9TOZ-SAIN | STOZ-VAIN [ #T0Z-EAN [ TTOZ-2AN | 0TOZ-TAIN | autjesea | 210z-9AIN |9T0Z-GAIN | STOZ-AIN | 7T0Z-EAIN | TT0Z-ZAIN | 0TOZ-TA | suljeseg
93 13Nvavd

xx (81141Y) Z U01N03S-5501D (81441 T UOIIIBS-SS01D
(3934 4e3UI| 809) OfRHNE YIING 03 AIEINgLIL PaWIWRUUN
0L€ #193l04d UoNEI01SEY PUB[IBAN PUE WeaNS (33210 ojesing yoing) 8Mls Jsyins
Arewwns eyeq Burioyuoy ABojoydiolA [euo13dsS 04D 0T d|qel




SJUB}NSUO)) [EIUSWUOINAUF [INIA
8107 ue[ H0day SULOIUOI [eul] 9- AN

SOTOYOE0 DNH 19ARY 33 994 :Ajuno)) snireqe))
(L107) 9AIN :0LE# SINA (3D ofeyng yoIng) S 19yIng

'9AIN 03 EAIN Ul paI1ojiuout 3.19Mm (§ ‘T-SX) SUOIIIS-SS0.ID dJJLI OM], “ZAIN 03 QAN Ul PR.I0NUOW 1M (§ ‘Z ‘T-SX) SUOIIIS-SSO.ID d[JJLI YL, "MO[J USISap SJ0 $(’'6E U0 paseq AII0[AA g <

- - - - J3Y10 Jo [eaibojoig

- - - N JLIBIN

1eNGEH 10 ANjigels [auueyd

14 0 14 0 syueq Buiposa m yoeal o

6P / 8P / 0SP / GEP / 91

9%39/%8/%2/%9/%ES /%S

20 - 08¢ - 062 Z0 - 0'0S - 0'LT Z0 - T8¢ ZT 062 - - - - - %S/%%d/%Na/%1d

800°0 9000 8000 0 (/) 8dofs 49

v3 [E] [E] v3 UOIEONISSE]D) Uabsoy

S ENE 2

HOVIY 1VYNOLLIAdY

- - 00'6 Ge'9 Ge'9 0LE - - 00'6 Ge'9 Ge'9 0LE - |- 006 g9 g9 0LE - - 00'6 g9 g9 0LE olley UIPIM Japuesin
L - 00927 | 0816 | 0816 | 0975 | £ - 00927 | 0876 | 0816 | 0925 | 2 | - | 00921 | 0816 | 0816 | 09.S | Z | - | 009¢T | 0816 | 0816 | 097§ () pbusjenepn Jepuesiy
6 - 0072 | SLve | S.ve | 0sec | 6 - 0072 | Sivc | GLve | 05¢c | 6 | - | 00l | Sive | Slwe | 0S¢ | 6 | - 00/ | Slvz | SLvz | 052 (1) a1neAIn Jo snipey
S - 0078 | GU.S | GG | ocee | & - 0078 | S1/S | GG | ogee | § | - | 0018 | GG | G145 | ocee | § | - 0078 | S1/S | ST/S | oOgee () WpIvajeg [suueyd
u as XeN PoIN UesIN un u as XN PON | UeoN U U | as | xew N Uea|N un u | as | xew EI Uuea|N un NEENNRZ]
v | 1ver | 6665 | 85Ty | ozevr | 88T | 8 | ver [ tvus | zess | ovws [ svse | e | - | ezuz | voee [ vosz | se61r | 2z | - 1zs. | oser | ogezy | zeor (1) buroeds jood
v | ovo | 1¢¢ 63T €67 €97 6 | 00 | 08¢ 112 62°C G6T e €97 €97 €97 297 z | - T6'T 2871 2871 2T tpdap XelN 100d
v | 69°GT | 0565 | G5ec | 8Gce | 08¥T | 8 | ST | 4519 | €60y | 2088 | 22ST | € | - | 6viE | O6i¢c | 06lc | oest | ¢ | - €65 | €81¢ | €81¢ | c¢cOl (1) ybua 0od
€ | ¥100 | 95200 | 02100 | SET00 | 99000 | 9 | ¥100 | 2/v00 | 85100 | £0200 | €6000 | € | - | OT100 | 10100 | T0T00 | ¢6000 | ¢ | - | 98100 | 00I00 | 00100 | ¥1000 () adojs syt
€ | S0G | 6v9c | 6612 | 6002 | ¢cet | 9 | S0S | €5¢¢ | 9vZt | 0691 | 106 | € | - | 118C | 60¢c | 60cc | 2091 | ¢ | - 2887 | 6¢c1¢c | 6212 | 9L¢€1 () buaT spy
u as XeN PoIN UesIN un u as XN PON | UeoN U U | as | xew N Uea|N un u | as | xew EI Uuea|N un 371404d
z [ ogo | et Sy vy 86'C e [ 620 | 2v Sy vy viv | e [ - ey €5y €5y vy e | - £z Sy Sv'y 0Ly () AoojaA [Inpueg
Z | 100 | 001 00T 00T 00T € | 000 | 00T 00T 00T 00T e | - 00T 00T 00T 00T e | - 00T 00T 00T 00T oney WBleH Yueg
Z | 810 | v9 Ge9 Ge9 229 € | 090 | &9 VL9 0’9 TS | € | - 89 Ge9 Ge9 2€9 e | - 09 629 629 829 ofey JUBWYIUaAUT
Z | ¢c0 | e18 G6L G6L €Ll € | /L0 | s¢6 808 88 18, | € | - €98 '8 '8 €28 e | - 758 '8 '8 vE8 oney (pdaa/ UIpIA
Z | 8.0 | 186 926 926 0.8 € | 850 | ¢v6 178 288 128 | € | - 288 298 298 ) e | - V26 178 178 0g'8 (2W) valy UON9sS-X 4xig
Z | 900 | /871 €8T €8T 6.1 € | ¢00 | S91 v9T v9T 2971 e | - 0.7 €97 €97 95T € | - 187 VLT VT 197 (1) wda@ Xe (Inpiueg
Z | 000 | o1t 0T T 0TT 0TT € | €00 | 90T 10T €071 10T e | - 70T 70T 70T 70T e | - V0T 20T 20T 00T () wdaq uesy [INpiUeg
Z | 1.0 | 095 GGG GGG 0SS € | 91T | 8ss TGS RS €es | € | - 9GS TS TS S¢S e | - 9GS oS 0vS 525 () wpim suoidpoold
Z | s€0 | 006 G/8 G/8 058 € | S90 | ve6 828 658 918 | £ | - K] 258 258 768 e | - G38 098 09'8 V'8 () WpIM 1Inpjueg
u as XeN PoIN Uea|N un u as XeIN PN | UealN un U | as | xew PoN UeaN U u | as | xew ET Uea|N un NOISNIWNIA
¥102 - € AN 1102 -2 AN 0T0Z - T AN 600¢ - auljaseg FEEEIE

(1094 JB3UI| 80Y) Y9840 OJEYNg YN 0} AreINqLiL pawweuun T-LN
0.€ #103[01d UOITRI01SEY PURJISAA PUB WRalS (33340 ojeyng yaind) aus Jayins :Arewwns eyeq Burionuoly ABojoydioN yoeay weasis "T°TT a|qe.l




SJUB}NSUO)) [EIUSWUOINAUF [INIA
8107 ue[ H0day SULOIUOI [eul] 9- AN

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(LT0Z) 9AN :0LE# SINA (3D ofeyyng yom(q) 93S 10yins

'9AIN 03 EAIN UI P2I0IUOW 1M (¥ ‘T-SX) SUOIIIIS-SSOID J[JJLI OM, "ZAIN 03 QAN Ul Pa.I0ITUOW dIaM (¥ ‘Z ‘T-SX) SUOIIIS-SSO.ID SIILI 91y, "MO[j USISap SO $0'6E U0 paseq AID0[a4A ) <

J3Y10 Jo [eaibojoig

BINETN]
1eNGEH 10 ANjigels [auueyd

4 4 4 0 syueq Buipola M yoeal o

G6P / ¥8P / 0SP / GEP / 9TP

%99/%9/%2/%9/%ES/% S

20 - 08¢ - 0'6¢ 20 - 0'8¢ - 0'6¢ 20 - 08¢ - 0'6¢ - - - - - %S/%9/%d/%Nd/%Id

8000 8000 1000 0 (/) adojs 49

3 3 3 3 U0NeIlISse|D uabsoy

SHd313NVHVd

HOV3d TYNOILIdAVY

- - 00'6 GE'9 GE'9 0L€ - - 00'6 GE'9 GE'9 0L€ - - 00’6 GE'9 GE'9 0L'¢ - - 00’6 GE'9 GE'9 0L'€ Oney YIpIM Jspuesiy
A - 00'9¢T 08'T6 08'T6 0929 A - 00'9¢T | 08'T6 08'T6 0929 L - 00'9¢T 08'T6 08'T6 0929 L - 00'9¢T 08'T6 08'T6 09'/S (1) yibusjanepn Japuesiy
6 - 00°L¢ SL've SL've 05'¢¢ 6 - 00,2 SL'v¢ SL'v¢ V44 6 - 00'/L¢ SL've SL've 05'¢¢ 6 - 00°L¢ SL've SL've 05¢¢ (1) a1njeAIn Jo snipey
S - 00'T8 ST'.S ST'.S 0€'ee S - 00'T8 ST'.S ST'.S 0E'Ee S - 00’18 GT'LS ST'.S 0€'ee S - 00'T8 ST'.S ST'.S 0€'€e (1) Yipimijag |auueyd
u as XelN P3N uesiy Ulin u as XeN P3N uesiy Uln u as XeN P3N uesiy UIN u as XeN P3N uesiy UuliAl Nd3L1vd
8 9/'8¢ S0'66 207, 1¥'99 29'/¢ 8 9/'8¢ | S0'66 207, 1999 29'/¢ 8 |€2/T| 028s G6'8€ SY've 04°0T 14 - JXATA 08¢y 08¢y g0t () budeds ood
8 9€'0 €¢'¢ S9'T TLT Sr'T 8 9€'0 €¢'¢ S9'T LT ST 8 9g'0 €¢'¢ S9'T LT Sr'T 4 - 76'T 28T 28T LT Urdap el |00d
8 C9'€T 9€'LS ¥9',€ 809¢€ 08'vT 8 C9€T | 9€'/S ¥9'.€ 80'9€ 08'vT 8 |C9€T| 9€/S ¥9'.€ 809€ 08'vT 4 - €€'€S €8'TE €8'TE €01 (1) ybua jood
9 900 4444\ 86900 96800 €900°0 9 9,00 | ¥¥22°0 | 86900 [ 95800 | €900°0 9 ZT0'0 | L6200 €8T0°0 18700 69000 4 - 98700 00100 00100 #1000 (4/14) 8do|S ajyry
9 LE'T 87’8 JAAS) 8€'9 0€'Y 9 LE'T 87’8 1¥'9 8€'9 0€'Y 9 9T'6 11'9¢ 65'8T 1002 0v'0T 4 - 28'8¢ 6C'TC 6C'TC 9L'€T (1) Yibua apury
u as XelN P3N uesiy Ulin u as XeN P3N uesiy UIn u as XeN P3N uesiy UIN u as XeN P3N uesiy UuliAl 317140dd
z | w00 vS'y 15 157 6ty z | voo | vsv | 15% | 15% | 6vv | z | 620 | ovv LTY LT v6'e £ - £z Sty Sty oLy (sdy) Ao0jaA [Inpueg
4 000 00T 00T 00T 00T 14 800 70’1 860 860 260 14 000 00T 00T 00T 00T € - 00T 00T 00T 00T oney ybIeH ueg
[4 440 ov'9 0T'9 0T'9 08'S [4 800 ov'9 Ge'9 Ge'9 629 4 090 889 0.9 0.9 199 € - 0€'9 629 629 8¢9 oljey Juswyouaiiug
Z 260 0L'6 S0'6 S0'6 or'8 14 70 91’6 188 18'8 8598 Z 120 60'GT 60°CT 60°¢CT 60'6 € - 198 V'8 V'8 E'8 oney ydad/ ypIM|
4 S0°¢ 0L'0T GC'6 G2'6 08°L 4 200 99’8 ¥9'8 ¥9'8 29'8 4 850 06'6 6€'6 6€'6 888 € - 2’6 118 118 0€'8 (zu) ealy UOND8S-X 4M9
Z 10 06'T 08'T 08'T 0L'T 14 ¥1°0 06'T 08'T 08'T 0L'T 14 00 98'T 89'T 89T 0S'T € - 81T VLT VLT 19T (1) Yda@ xeNl |Inpjueg
14 10 oT'T 00T 00T 060 4 200 00T 660 660 160 4 €00 880 €L°0 €L0 190 € - v0'T 20T 20T 00'T (1) Yuda@ ues [Inpjueg
Z TL0 0099 0G'GS 0SS5 00°9S 14 TL°0 0099 0G°GS 0G°GS 00°GS 14 S6°0 099 G9'9G G'SS 095 € - 9SG 0'vS 0'vS S¢S (1) YpImn 8uoidpool4
4 LGS0 056 0T'6 0T'6 0.8 4 120 068 G.'8 G.'8 09'8 4 590 09'8 0€'8 0€'8 008 € - G8'8 09'8 09'8 €8 (1) YIpIM [INPueg
u as XeN P3N UEeSN Uln u as XeN P3N UesN UIn u as XeN P3N UesN UIN u as XeN P3N UBsN UliAl NOISN3INIA
LT0C -9 AN 9T0Z - S AN ST0C - VAN 600¢ - auljsseg Jajaweded

(398} JeBUI| 809) Y3340 O[eyNg YydaIng 01 AreIngid | pawwreuun T-1n
0/€ #193[01d UOITRI01SOY PUB[IBAA PUB WRaS (33340 ojeyng yaind) sus Jayins :Asewwns eyeq Buiioyuoly ABojoydio yoeay weasis "z 1T a|qe.L




dwn|s 2pun paung =5,

PT-ET0T J231uim Fupnp dwn|s yueq,jje) 3313 0} 3np 3|gissadieul 10 150 suld y (g) §20upaq 01 3np pasodxs 3 £ Yim paj[eisul uld 18mo gy (&)
“a|qissod 1 “ul Fulpunod pue Suunseaw Jaye (Y) uid pasodxa Sulweway = XJwWRY "33ep SULOHUOW UC pUNO4 JON Uld = 4N

70 70T By SATON
1 1A 85 E = SUIUOW o5 1A 80t = SUIUOW 6F 1A 05 = syuowW gy IR 80E = syuoW /€ 1A 05T = SYIUOLW OF 1A [T°T = SYyIuowW 9z 1e3A 7y T = SUIUOW /T 1e3A 80T = SUIUOW £T 1B3A £970 = SYIUOW 8 £T07 Bl Woly S1E3A J sypuow
L rali] aT't Ke TTY
000 00°0 S+ AN S« AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN 000 000 0 RMT
SE'0 65T SED SE0 sT0 sT0 ST 000 ST0 L1o L10 [ a] o010 0To0 010 ot 000 000 000 L60 000 STO | {TIIPPINL  ETOT-6T-€0 Ul
o 06'T 040 040 590 590 090 800 09'0 [y [y 0T0 0T0 0zT'0 ] 0zo 000 000 000 LEO 000 £8°0 Freddy  W-06+0€  TIV
870 T80 MeTIV
£T°0 850 S¢dN AN S«dN AN AN AN AN AN AN AN AN AN AN AN AN AN AN 000 000 000 8t0 8t 0 000 010 o1o 0 ‘o
LT°0 SL0 oF 0 000 oF 0 oFo 010 oro 0E0 000 0E0 0go oro 0g0 0To 000 0To oco 0co 000 000 000 $T0 <To 000 010 o1o . 2IPPIN ET0Z-6T-E0 45U
ST0 PTT 090  0T0 090 0F0 000  OF0 0F0 <00 U] 8£0 ST0  0F0 S10 000 ST STo0 <10 ST0 000 000 000 LT LT0 000 ST0 F2ddn g-09+0¢  TI¥
600 0 =heory (p0rpag "paj[eisu] urg =m0 OR)
S00 170 S+dN AN SsdN AN AN AN AN AN AN AN AN AN AN AN AN AN AN 000 000 0070 170 1o 000 000 | £ PIPPUN £TOT-6T-£0 335Ul
£1°0 090 050 010 0S50 0F0 ST0_ 0F0 ST0 0070 ST0 ST0 S0 sT0 010 010 010 010 010 0o 000 000 or0 010 000 000 =ddy  ¥-05+08 0TV
07’0 160 ANE By
ST'0 0L'0 000 000 000 AN AN AN 000 000 000 AN AN AN 000 000 000 S0 000 010 0070 <10 000 000 I 1Mo
[£401] 26°0 €€0 0T0 550 S¥0  0T0  SF0 st 000 sT0 0e0  0£0 00 000 0070 000 0z 000 000 0070 810 000 000 | (£72IPPINL  ETOT-BT-TO AsUl
£2°0 S0'T 001 0F0 001 090 0¥0 090 0z0 000 0zo 0T0 0T0  0To 000 000 000 000 000 000 0070 <00 000 000 Rddn T0848T 6V
900 €70 e gy
to'0 0£'0 AN AN AN AN AN AN AN AN AN AN AN 000 0070 000 000 000 000 000 0€0 0£°0 000 000 I RaeT
500 ¥Z'0 S«0 000 S+0 AN AN AN AN AN 0T0 010 010 000 0070 000 000 000 S00 000 600 600 000 000 | (£72IPPINL  ETOT-8T-TOASU!
£0°0 ST'0 AN AN AN AN AN AN S00 SO0 AN N AN AN AN AN AN 000 010 000 000 000 000 000 &reddny T-08487 8V
090 EL'T e [y
650 oLe 0L0 Y] 0L 0 c+o c00 sto oto oro oro AN AN AN AN AN AN AN 000 0co 0co 000 0el 0l 000 0so 0 ‘o
150 85°F 001 050 001 0§0 010 050 0F0 000 oF'0 o0 0F0  0F0 000 0070 000 000 000 oo oro 000 860 860 000 050 | T IIPPIN  €T0Z-6T-£0 35Ul
¥9°0 (434 oco 000 oco 0co c00 0To S10 10 c1o 000 00T 001 000 000 ooo 0g0 000 o000 000 000 60 w0 000 0so0 Feddn 90481 LY
60°0 o 3B gy
000 0o S«0 000 S=0 AN AN AN AN AN AN AN AN AN AN AN AN 0e0 0£0 0E0 000 0£0 0E0 0E0 () amory
810 08’0 0s0  0T0 050 oF0 S00  0F0 SE0 000 SE0 SIo0 S0 0T0 0To 0T’o 0z 000 010 000 0T0 0T'0 000 000 | . 2IPPIN ETOT-6T-£0 315Ul
010 S0 SE0 0T0  SE0 10 000 SI0 S10 000 ST0 S10 ST 000 000 000 000 000 000 000 010 01’0 000 000 Feddy W-06+L7 OV
jral] a0'T ANE Py
9g0 g9t 090 000 090 090 000 0970 090 000 090 SL0 SL0 000 C 000 000 060 060 AN AN AN AN AN AN AN AN 0 13m0
10 390] AN AN AN 0T0 S0 070 S00 000 S00 ] <00 000 000 00°0 000  PAImsUlaIm AN AN AN AN AN AN ££°0 ££°0 | D IIPPUN  £TOT-6T-£0 Hsul
ou ou AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN 000 000 Freddy  W-0407 BV
050 [Tars e £Y
S0 E0'C S«0 000 Ss0 0L0 0.0 £9°0 8€°0 co0 ] ST0 5T 000 000 000 000 010 01 000 sTo 000 050 050 000 050 0 RMT
o sT'E AN 00'1 AN S90 S sT0 ST sT0 AN AN AN AN AN AN AN AN AN AN AN 000 050 050 000 000 | . RIPPIN  ETOT-6T-£0 35Ul
650 0L°2 AN 001 AN 0L0 0L0 0s0 S0°0 050 S0 ST0 &40 0T 0 000 0T0 0To 0Lo 000 000 000 050 050 000 000 Freddny 900407 €V
ZT0 £5°0 e gy
800 SE'D §T0 000 STO ¢To 000 STO sT0 000 ST0 sT0 ST0 ST 000 0070 000 000 000 010 AN AN AN 000 000 0 MO
ST'0 SL'0 040 €0 00 0F0 S0 0F0 sT0 000 sT0 0g0 0£0 0£0 000 0070 000 000 000 000 000 000 000 000 000 | . 2IPPUN  €T0Z-81-20 35Ul
170 0s'0 000 000 000 000 000 000 000 000 000 01 o 01’0 010 000 0070 000 000 000 0+ 0 0to0 000 000 000 000 000 FRddn W00+€T TV
910 Lo ane Ty
870 ST 0E0 000 0E0 0g0 cCo 0g0 s00 000 c00 oro 000 oro 000 (] oo o1o 000 060 060 AN AN AN 000 000 0 ‘o
£T°0 09'0 oF 0 s0o0 oF 0 cEo0 0To SE0 ] 000 c1o oco 000 0To 000 0To oo 0co 000 c1o ] 000 000 oo 000 000 . 2IPPIN ET0Z-81-20 45U
100 0£'0 00 S00 S0 000 000 000 000 000 000 SI0 000 ¢STO 000 S10 000 ST S10 STo ST0 000 0070 000 000 000 FRddn  ¥-0L+TT TI¥
4A/1324) [1234) _Hmn._ww— _ﬂm .Fw.(.__.mmo.—hu_ Tu.Eom T,_H.E./.Tu&ennu_ _ Uy _eau bw./._ Emo.ﬁnﬁ _uuﬂ._mm _o._u.E..m emmunnmi Tqum T bm./.i—u&oahui _H.HEWM— _o._u.sm.....__.umomuu_ TuEmm _e,_u E.L—u&enuu_ TFwY _o._.u ._»m..,..__.mmonuu_ Ty _ 13 km./”__u&enuu_ :._mmmm_ Jueg+e sulg
BT 1e303y [ LTR0ST | Lr-ady-or oT-des-I1 T | sTdes 1] ST-AEIF |1 rTEny-Iz (aog uBnp pr-ady-or | ET-4ONET |
zijenuuy | agejmuny

LI

107 “21ep Lq sud pasodxa yo (3335) pEuay ‘surd worsoaa yueq-means (1) ofeyyng WING) AIS BNS 7T A[qeL




Appendix E. Stream & Wetland Hydrology Data

Figure 8. Monthly Rainfall Data with Percentiles

Figure 9.0 -9.14. Groundwater Gage and Rainfall Data Plots
Table 13. Bankfull Flow Events Data Summary

Table 14. Wetland Hydrology Attainment Summary

[Hydrology gauges (wells, rain, stream) raw data provided on CD]

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017) MY -6 Final Monitoring Report, Jan 2018
Cabarrus County: Pee Dee River HUC 03040105 MMI Environmental Consultants



Figure 8. Monthly Rainfall Totals for 2017, with 30th and 70th Percentile Climate Normals, Concord, NC

NC-CB-23 On-Site Monthly 1980-2010 Monthly
Month Monthly Total Total Precip, Climate Normals
2017 Precip, inches inches 30th P* 70th P*
Jan-17 4.87 4.31 2.55 4.92
Feb-17 0.95 0.83 2.59 4.67
Mar-17 2.49 3.08 3.42 5.57
Apr-17 6.32 6.12 2.16 4.02
May-17 7.57 6.85 2.29 4.12
Jun-17 5.64 5.87 3.01 5.48
Jul-17 2.68 2.88 3.42 5.20
Aug-17 4.61 4.75 3.04 5.53
Sep-17 2.29 2.8 2.61 5.07
Oct-17 3.01 2.79 2.50 4.57
Nov-17 NA NA 2.47 3.81
Dec-17 NA NA 2.35 3.69

Monthly rainfall totals at Rocky River WWTP, USGS Gauge# 351943080323145 ( 9 miles SSW of Suther site)
Monthly Climate values are based on the 30 year period from 1980 to 2010 at Concord Airport, Cabarrus Co.

Precipitation (Inches)

Jan-17

Suther (DBC) Percentile Graph for Rainfall 2017

Feb-17 Mar-17

Apr-17 May-17

Jun-17

Jul-17

Aug-17 Sep-17 Oct-17 Nov-17 Dec-17

I On-Site Rainfall 2017

I Local Rainfall 2017

e 30th Percentile = 70th Percentile

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017)
Cabarrus County: Pee Dee River HUC 03040105

MY -6 Final Monitoring Report, Jan 2018
MMI Environmental Consultants




SIUBINSUO)) [BIUSWUOIAUL [ININ SOTOF0E0 DNH IOATY 39(T 99 :Ajuno)) snireqe))

810¢ ue[ 110doy SuLIONUOIA [eul] 9- AN (L10T) 9AN :0LE# SINA (1D ofeyng yon() s Ioyng
(u1) uoneydinaid 30BLINS MO|3g SAYDU| ZT = = — (ur) yadaqg 123MpUNOID
£1-92Q £T-NON £1-120 £1-d3s £1-8ny LT-nr f1-ung £1-hey (1-hen £1-1dy £T-1BN £1-uer £1-uer
S0 005
1 sheq 121 1

> VA1 Vi ATV O VA Y A 1P e F
j,%r/ ﬁtJrq é I ,R L0 ‘_ | oor
....................... SRR W R PN VR P | S | N S | IS SO

(seyouj) uonendnaid Ajieg

o}
g g
= 2
- T

3 1 N </ ; ‘ | H
(=3 o
..ﬂu... st neeeoddeeen e e A e ool gt g gl o TN e Wi VTP AG,;E: 00 m
M... . {/\I\j J\d((/‘\cl < 14 £
S ST =
3 00T =
5 5
s N
H - 00T z

00€

ST
£ 1aquanop - uoseas 3uimoln Jo puz €2 YoJeAl - uoseas Suimoln Jo Jels oov
€ 00S
(£102) 9AN - T 38neD 1a1empunoin (DgQ) 4ayins T°6 24n3l4
(u1) uonendidaig 92BNS MO|3g SAYDU| TT = = = (ur) yydaqg 193EMpUNOID
JASREL £T-AON L1120 £1-d3s £1-8ny 2101 [1-unp 11-hey 1T-ReN £1-1dy /T-1eN £T-uer £T-uer
S0 005"
|-———sheQ g 1
00

) AMAAMW T 1 AAA YA AN VA
i A
R I S WL 1 0 B

W' WW] !

(sayoul) yidaq J23eMmpunoln

ST +
0ot
[ 00¢
ooe

8¢ 4
L 12GWISAON - U0SEaS SUIMOJD Jo pu3 €2 Y24EIN - uOSeas BuIMolD Jo JelS ooy
€ 0'0s

(£102) 9AIN - T @8ne Ja1empunoln (3g9Qa) 43yins 0°6 314




SjuRINSUO)) [BIUSWUOIIAUH [ININ
810¢ ue[ 110doy SuLIONUOIA [eul] 9- AN

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(L1027) 9AN :0LE# SINA (3D ofegng yan() IS 1oying

(ur) uonendiaig 20BHINS MOjag SIYIU| 7T — — — (w) yadaq 4e1EMpPUNOID
£1-22Q £T-NON 1T-P0 £1-d2s £1-8ny Faslily £T-unp (1-hey L1-Rey £T-1dy £T-1eIN £T-uer £T-uer
S0 005"
I sheQ €5 1 or-
o -
Vi 1 Vo W T o VO VAR T W i VA g
o s T ] Ll .
° S0 ¥ 00T g
) PN LA m
B R SR B - --= SRR TEEER B R R e e oor- £
5T \[(W\ |\ N
m.” TR T RNV IRTTIRIIOT FUTTOTRITON NIRRT NI IR AT R T ATINITSINITPINITEN NYTFISTTTUNITIITIINITTINNIOIONIE) 1| AVVUNNTIOR WUNYOONTEY PR W0 &bﬁ T VY 00 W
m.. ST / oot 2
3 i
L 00z 3
00€
ST -
00r
£ 19qWanoN - uoseas Suimoln jo puj €7 Y4B - UOSEas SuIMoln Jo uels
€ 00S
(£102) 9AN - ¥ @8neD Ja1empunoJn (gQ) 43yins €°6 N3l
(u1) uonenddaid 30BHNS MO|ag SOYDU| 7T = = = () yidaq se38MpPUNOID
£1-23Q LT-AON £L1-10 £1-d35 £1-8ny JAS ) LT-unp LT-Aey LT-ReN LT-1dy LT-1eN LT-uep L1-uer
S0 005
|----—-sheQ p5— 1
00t
0 -
YA T AN W AN T U LA g
o | e EAT l e
o S0 n | 00z 3
] V)| | m
R A R e o £
B T - ‘ f) 00T H
.m” ITTRRTNT I N TRRERT R TRNRRT NN TRRANT L INRTR TR THRTATRRTNN] FTNRERRTRINNN] AN TRRT RN A TRRT AN TR TR AR INURRT R THARRTN N TRANNTARTRTNRTA ATRTANTRRTNTN] (NUURTRRTNRURTN Y INRUNTETRRTTRRTHRY ITRRTRINRNN] TN, i A L 1 fl (TTRTRRTRRERTNNTRRTN) . STRUURT ATNET) [T AT Y =
VY ’ ” g
s ST oot =
g v H
g z- 00z &
00€
ST -
£ 1aquanoN - uoseas 3uimols jo pul €7 Y2IEA - UOSEDS SUIMOID JO 1IB1S - oor
€ 00s

(£102) 9AIN - € @8neo Ja3empunoJs (79Q) 12Yins Z'6 34n3i4




SjuRINSUO)) [BIUSWUOIIAUH [ININ
810¢ ue[ 110doy SuLIONUOIA [eul] 9- AN

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(L1027) 9AN :0LE# SINA (3D ofegng yan() IS 1oying

(u1) uonendaig 20BLINS MO[3g SYIU| CT — — — () yadaq 4e3EMPUNOID
£1-72Q 11320 £T-AON 110 £1-d3g £1-8ny 1101 £T-unf [T-ReN [T-1dy LT-1BN JASCEE! £T-uer 91-22Q
50" 005
I-sAeq 9z-1
00t
0- , 23\ AN 2215 E;ED A ;j Ny [ de i %\j@ g IV voe-
N L AL AU M AV | | g
g °° ~—r 1 007- g
SRR LA VAN AN # m
PEEREEELELEES S SRS F————r-————-= — N\ A II) ||||||||||||||||| “INT ool £
g Ty W
m.. IETRIT TR IR TR R TN TR R TR I R TRRT TRTTRRT TR ARATRTT IR AUUNTNN] [NTTRATR TN TRNTNRTR TR NIRRT IRTANRTIRTTNRTRRT ATV TRRTTI ATART IR TRIRNAT] (RUTRTTNTANY IRTRRTTRTIRIIRATA TR TRRTNIRTANTIRTNNT, :‘::_::: ITRTR TR TRNTTRTIA NI TRTTRRTY | \TRRTIRTINRTIRTINTTNRIR IR IRIRTARTARTINTTRTIRUCTRTIRATAT] | ANTTRITIRTNRTIRTINNTATERTNRT IR INRTRRTINTTHAIRE DD nl-ﬂ-
5 ST - 2
2 oot 2
00€
ST
£ 19QWISA0N - U0SEaS SUIMOID JO pu3 €T YoJe - uoseas Suimoln Jo Jels oor
€ 005
(LT0T) 9AIN - 9 98neD J1a1empunoJp (gQ) 43yYyns S°6 d.n3l4
(u1) uonendidaig 20BLNS MO[ag SaYoU| ZT — — — (w) yadaq 423EMpPUNOID
JASSED £T-AON JAmsle} JARLES £T-8ny JAs ) £1-ung [T-Rein [T-heiy [T-1dy 1T-1eN £T-uer £T-uer
S0 005"
I-——sheq gz
00
’ , - JD@BB ﬁi L[\ <>>] A >< NN 93 VAR %%jq TV T e
- L T L T\ I
S PO W S N B e .
.m” NIRRT RNt TR TRNRT RN TRT AN TRNUNTE FTNRT A TN RNNRTATRNTT] INNNRTRATHIAR | TNRTR T TRT AN TRRRRT TN I N INUNRRT IR TRARRIN AT AR TRRINTN A THRINTRNTL ::,:_::,:__:__::_:::___::_:::__:‘h.! i :::J, :(: 1 - A ll,! ITh ' TETAATNRTE STRRTHTNRINNTIINNTY. [ATRETITINIT [ DQ m
g ST op F
= 00T =
W [ 002 w
00€
ST
£ J19qWIAAON - UosSeEaS Suimoln Jo pul €T Y2Je - uoseas Suimoln Jo Jels oor
€ 00S
(£102) 9AN - S 93neD Ja1empunosd (J9Q) 49Yins ¥°6 N34




SIUBINSUO)) [BIUSWUOIAUL [ININ SOTOF0E0 DNH IOATY 39(T 99 :Ajuno)) snireqe))

810¢ ue[ 110doy SuLIONUOIA [eul] 9- AN (L10T) 9AN :0LE# SINA (1D ofeyng yon() s Ioyng
(u1) uonendaid 20BLING MO[3g SAYOU| T — — — (u) yadaq se3EMPUNOID
£1-98Q LT-NON £1-P0 £1-d3s £1-8ny £T-Inf £r-unp LT-AeN LT-ReN £T-1dy LTIy £T-uer L1-uer
S0 005"
I-sheq 0zZ-1
001~
D -
\ | I | -ne-
! jCE 5; \3:3 A 2j<>;] >< VIR D:j L >%s£ YV AV e
_— HA—A—— ,f e |
S S | . L. |4 AV RV N SN
m . : £ 4 ‘ vy 00T m
m._” S Y e B il 00 w
m.. El 00T S
w 7 00T w
00€
ST
L 13qWanop - uoseas Suimols jo puz €T YoIe - uoseas Suimoln Jo 1els oor
€ 00s
(£T02) 9A - 8 88neD Ja1eMpPUNOJD (J8Q) 43YINs L6 3.n3l4
(u1) uonendaid 30BJINS MO|9g SaYoU| ZT — — — (w) yadaq 193EMpPUNOID
£1-22Q LT-NON LT-P0 £1-d2s £1-8ny yaslil) £T-ung £1-hew LT-ReN £1-1dy LT-1eN LT-uer LT-uer
S0 005
|-----------sheq £g-------|
00t
’ . MY A0 AW U NOAA I W o
U I i v v I ' oot
| v e U [
=] 00t g
Am |||||||||||||||||||||| 00T £
a T s
w y 00 w
m.. ST 00T E
w [ 00¢ w
00€
ST -
£ 13qWIaA0N - UOSEaS SuIMOID Jo pul €T Yo\ - UOSEag SUIMOID JO 1IelS oor
€ 00S
(£10Z) 9AN - £ @3neD Jajempunosd (D9Q) 43yins 9°6 4n3lJ




SIUBINSUO)) [BIUSWUOIAUL [ININ SOTOF0E0 DNH IOATY 39(T 99 :Ajuno)) snireqe))

810¢ ue[ 110doy SuLIONUOIA [eul] 9- AN (L10T) 9AN :0LE# SINA (1D ofeyng yon() s Ioyng
(ur) uonendiaigd 0BHNS MOJag SIYIU| ZT — — — (ur) yadaq 4a1EMpPUNOID
£1-23Q LT-AON £T-10 £1-d3s £1-8ny yasi) £1-ung [T-Aein 1T-heiy [T-1dy 1T-1eN £T-uer £T-uer
S0 005
|-sAeq zz-1
00t~
o -
| e aliaTm—TiTi %j ngbéj}; ANAA TV AU L MAAP T
_— IR TN
S N N N ISR V) WA DN
g I ! u | g
§ ST 00T 3
,m.\ . ‘ 00z ,mw
00€
ST -
L 19qWISAON - uoseas 3uimoln jo pul €7 YoIe|A - UOSeaS SuIMolD Jo UelS oo
€ 00S
(£102) 9AN - 2T 33neD Jajempunosd (2gQ) 43Yyins 6°6 N3l
(u1) uonendaig 0BHNS MOJ2g SIYIU| ZT — — — (w) yadaq 4e3EMPUNOID
FASSEL| £T-NON £/T-P0 £1-d3s £1-8ny Fasi) £1-ung [T-Aein [T-Rein £T-1dy 1T-1eN £T-uer £T-uer
S0 05
I-Aeq@ 11
o
: [ P WU AN U NN T
- | A TR NS N s e
O S [ I WA S TN
o T - 9
m..u [N TR TN A TRRNNTA NIRRT N TRRNNNTNRRRTN R TR RTRRURTRNTNI R THNRRRTE NN (TNNNRRTATRRT R TNURRTA N TRl AR TRRARTN NIRRT TNRRRTRTRRT AR INNRRTRRTRTARTL (NRTR NIRRT TRRRR TR URRT R INRT R A TR NI AR IRT AN TRU NI AR TRRT A TNUTNRTRTNRT] ,:___:__:f_%:__::__:::__::__ ITTTTRTRRTRTNNTRNTRIN INRRRTHN] FRTRTRRT R TARRTRRINI AR TRURRTRRTRRT A TRNARRTRTNRTARINARET] L Q nl-ﬂ-
m. ST - o1 L
W 7 ‘ 0t ,mw
o€
ST -
£ 19QWIBA0N - UOSEaS SUIMOID Jo pul €T Yo4eAl - uoseas Suimoln Jo Jeis or
€ 0s

(£102) 9AN - 6 98nen sazempunoun (3gq) Jaying 8°6 2an3l4




SIUBINSUO)) [BIUSWUOIAUL [ININ SOTOF0E0 DNH IOATY 39(T 99 :Ajuno)) snireqe))

810¢ ue[ 110doy SuLIONUOIA [eul] 9- AN (L107) 9AN :0LEH# SINA (1D ofeygng yom() S Ioyng
(ur) uonendaig IBLINS MO|2g SAYDU| 7T = = = (w) yadaq 1e1EMPUNOID
£1-23@ £T-NON L1100 JARLES £1-8ny Faslily LT-ung LT-Aey LT-AeN £T-1dy LTI L1-uep LT-uep
S0 005

|-------sheq gg |
0°0F

" _]H_U%J]ii.‘hfzj>>];jz> 7,5)33]:5 ANV TN ee

K K A NG VO D ot

(sayouy) uoneudpaid Aieg

[}
| ] | WA R AW , |
o | S | S, - - 1 R - | N [ || S o
3 ' 001 £
L | Ul N
g | N J A N < b
S ST =
- oot 2
3 H
H 7 0ot m

00€
ST
£ 19qWanop - uoseas Suimoln jo puz €2 Y21eAl - uoseas Suimoln Jo Jels oor
€ 005
(£102Z) 9AN - ¥T @8nep Jarempunoun (3gq) 4aying TT°6 24n3l4
(u1) uonepdidaid adepns mojag saydu| g — — — (u) yrdaq s93eMpUNOID
FARSEL £T-NON TR0 JARIESS £1-8ny £T-nr £T-unp JAR Y L1-hew £1-1dy £T-1eW £T-uer £T-uer
S0 008
I-sheq p-| .

° YERETRTA A VIR AN AN AU WALV Y e
L IV W e ey

001

(seyou) yadaq Jerempunoin

|

ST A
00t
[ 007
oot

ST
/ Jaquianop - uoseas Suimoln jo pu3 €T YoIB\| - UOSEaS SUIMOID JO 1IEIS oor
€ 0'0S

(£102) 9AIN - £T @8nen saiempunoJn (J9Q) 42yins 0T'6 24n314




SjuRINSUO)) [BIUSWUOIIAUH [ININ
810¢ ue[ 110doy SuLIONUOIA [eul] 9- AN

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(L1027) 9AN :0LE# SINA (3D ofegng yan() IS 1oying

(ur) uoneydinaig 22B4INS MOjag SAYIU| T — — — () yidag se3empunoin
£1-230 LT-NON L1100 £1-das 11-8ny LTAnf £1-ung LT-Reiy LT-Rey £T-1dv LT-JeN £T-uer £T-uer

S0 005

I sheq /zZ1T 1 o0

1 IO MO A AN U WM e

[ I L AT

g =0 i i { 00z- m
S S I N— L 150 1 =
g I J iy S oY VAR AN g
m. . 00T M
,MM 7 007 ,MM

0'0€

ST -
£ J2qUIBAON - UOSES SUIMOID JO pu3 €7 Y2JeAl - uoseas Suimoun jo Jess oo
€ 005
(£102) 9AIN - LT @8nep Jazempunoun (Dgq) 43yins €1°6 2In314
(ur) uoneydidaid 92ElNG MO|3g SAYDUI ZT = = = (ul) y3daq Jajempunoiy
£1-22Q £1-AON L1100 £1-dag £1-8ny JAR ) £1-unp 1T-hen LT-Re £T-1dy JARLI LT-uer £1-uer
S0 00S-
[---------=--SARQ BT T -~ 1
00t~
°] Jo AL LALLM A VWM T ANAA YN D MAGAY V] e
| L A 1A Y I D

g V | c : oo §
S U I S S L WO A . ] S
2 T - | g
) o1 4 S~ T y— % g
2 oot =
,MM 7 - o0z ,MM

o0g

ST
£33quianoN - uoseag SuimoiD o pu3 €2 Y2IBIA - UOSE3S SUIMOID JO LEIS ooy
€ 00s

(£102) 9AN - 9T 38neD Ja3empunoan (J9q) 4ayns Z1°6 24n3l4




SjuRINSUO)) [BIUSWUOIIAUH [ININ SOT0Y0E0 DNH I9ARY 99 99( :AIUno)) snireqe))
810¢ e[ “1oday SULIONUOA [eUL] 9- AN (L10T) 9AN :0LE# SINA (1D ofeyng yon() s Ioyng

(seyou)) uonendaid Ajleg

(u1) uonendinaid

3IBLINS MO|3F SBYDU| T — — — (ur) yadaq 1218MpPUNOID

£7-22Q £LT-AON LT-P0 JARIEES £1-8ny Jas i) £T-ung £1-AenN £1-AeN £1-1dy LT-4EN LT-uer LT-uer
S0 005
|- sheq g5 |

o o uoa A N A e A e e e
qi \af//( Uk _;/ [ I _‘ [

[2]
e
[=]
s
-
g
T 2
] v \ S o~ NP N -4 .m
ST =
oot =
5
3
z ooe g
00¢
ST
[ Jaquianop - uoseas Suimoln jo pu3 €2 YolelA] - UOSEag SUIMOoID Jo HelS
£ 005

(£T0Z) 9AN - 8T @8nep aa1empunods (Jgq) 49yins T1°6 24n314




SjuRINSUO)) [BIUSWUOIIAUH [ININ
810¢ e[ “1oday SULIONUOA [eUL] 9- AN

S99 = A3D I)IF ‘€'vY9 = 98ned © ASd MHL

*(419) yueg jo doy moj2q Mo|aq Y T°Z ‘MHL 2A0qe Y T°0 = T-LN qL Ul 38neS OQOH 4,

SOTOYOE0 DNH 19ARY 33 994 :Ajuno)) snireqe))

(LT0T) 9AN :0LEH# SINA (1D oreggng yomn() S 10ying

MHL ‘(4%9) Jueg jo do mo|aq 34 §'T {MHL dN0qe 3 £°0 = T-LN gL ul 93neS 0qOH 4

€80 €E'LY9 L0E LEC S¢9°4 910¢ ‘ST~ 924
8€9v9 ae wl €¢Q9°4 910¢ ‘€T 92
990 9T'LY9 06'¢C 0ce 9T 9=4 9102 ‘9T 924
9¢°'sv9 0Tt ov'o 9T uef 910¢ ‘91-ST uer
L0°SY9 180 T1°0 TO uer 910¢ ‘10 uer
6S'€ 60°059 €8'S eT’s 0€23a STOZ ‘T€-0€ 2°a
L9°LY9 e TL'e 6¢ 2234 STOZ ‘62 22@
144 TL8%9 Sy SL'E ¢ 2°a STOZ ‘vz-€2 220
00°¢ 05'879 vey 14°%3 ¢coRa STOZ ‘2z 22a
[4:41] CELY9 90t 9¢eC VAR STOC ‘81-£T23Q
3 €6°LV9 L9°E L6'C 6T NON ST0T ‘6T AON
SS°C S0°'679 6LV 60t 0T AON STOZ ‘0T-60 AON
L6°SY9 LT 10T LO AON ST0T ‘L0 NON
L8'T LE'BY9 v e C0 AON STOZ ‘€0-20 AON
5°5v9 8C'T 850 0T PO STOZ ‘T1-0T 10
344 €8'879 LSV L8°E €00 STOZ ‘70-20 120
S9°0 ST'L¥9 68°C 6T'C 6T 8ny STOC ‘6T 8ny
Hig N30 |eas | Samjeyy 98ne3d Aeq 28ueu ajep
anoqe 1 a8e1s anoqeyy | anoqge Yy yead 98e8 anoqe 3y ¢'0 < 98e3s

9T0Z 48l Z 03 STOZ 8nv £0 -- Aeanqui) T-1n :Atewwing sjuang adess yead

99'T  9T'8Y9 98'¢c 9L'€ LT0T ‘Oz unr ¥'0v9 = 98nes @ A9|3 MHL "93nes oqoH Jeau
¥0'0 ¥5°9t9 ve'T v1T /10T ‘6T Unf 901 mojaq 3} ' pue ‘\\HL aAoqe 14 0°S S! 4)IF pPalewlisa faeajun ale si03edlpul [|npjueq
LST  L0'8Y9 LLE L9°€ /10T ‘90 uer pue paspul s1439a "qiL T-1N YIm 35uanjjuod 13gqa jo weasisdn 34 00Z |ood Hjueq a1
897 ST'6v9 88'Y 8Ly /10T ‘So unf = uonjedo| a8nen yueg jo doj Mmojaq 3 0'9 ‘MH.L dA0qe 3} 9°T = 409 Ul 98nes 0qOH .
S0'0  SS'9¥9 STe STC L10T ‘sz AeN 0T'C  0S'/¥9 ot 0S'S 0¢ Jdy STOC ‘¢z-6T 4dy
W 1e'8h9 1487 4974 L10T ‘v 4dy ¥8TV9 't ¥8°0 9T Jdy SYTOC ‘9T-ST 4dv
9z'C  9L°8Y9 o'y 9e'y L10T ‘€T uer 85'C¥9  8T'T 850 ARL STOC ‘ST-¥T JeN
€80  €€/¥9 €0'€E €6'C 9107 ‘80 0 SY'T  S8'9%9 Sv'9 a8'Y SJlen STOT ‘8-G 1N
0TC 0L8Y9  Ov'Y (o] 7% 910C ‘TC AeIN 9T'€¥9 91T 9T'T 8¢ g°4 STOT ‘€ JBIN-£T 994
90  TTLY9 4:44 we 910T ‘€0 AeiN SS°CY9 ST'C 0] 0T 924 ST0Z ‘0T 924
Hg A3[3 |eas | Samjeyy | o3ned sajep yjead |npjueq v0'vv9 ¥9'€ ¥0'C vz uer STOC ‘ST-€C uer
anoqey | aSeys | anoqey | anoqe ages anoqe Y 7' < age1s (442 I A N4 750 TT uer ST0T ‘CT uer
LT0Z AON 01 9T0Z JBN $Z -- Aeinquil T-1n :AJewwing sjuang aseis yead 9T'E¥9 91T 9Tl ¥222d ¥10T ‘S¢-v¢ 29
T6'€¥9 16°€ 16T 10 8ny ¥10T ‘10 8nvy
shep £ LT0¢ ‘2T AInr - 90 Ainr 9T'v¥9 9L'E 9T'C TziInf ¥10T ‘TZ NI
shep 9y £10T ‘SO AInr - TZ Aein 6579 6TV 65T 1€ Aey ¥10T ‘T€-0€ AeN
shep 8¢t £10T ‘8T AeN - TT uer €10 €599 €T’S €€ 9T Ay ¥10T ‘9T-ST AeN
shep ¢ 9107 ‘0T 320 - 80 Y0 €€°C  EL'L¥9 €€L €L'S 61 Jdy ¥10T ‘€2-81 Jdy
shep £/ 9T10T ‘60 Unr - ¥z JeiN 0ST 0699 059 06'v ST Jdy ¥10T ‘£1-ST Jdy
shep mo|} 98ueu a1ep «xI9 | A9]9 |eds | Samjeyy 98ne3 Aeq 98uea a1ep
snonuijuod 98e8 anoqe 3} 20 < 98e3s anoqge 3 adels anoqgely | anoqe 1 yead 98e8 anoqe 3} 5°0 < 98e3s

LT0Z AON 03 9T0Z JBIA ¥ - Adeangui) T-1n :AJewwing sjuang moj4 snonupuo)

STOZ 8nv £0 03 ¥TOT AdV 0T -- 4D 0|eyyng Yang :Alewwns sjuang asels yead

(T-1Nn) uonieang moyaseg snonunuo) pue (I-1N pue 3ga) SIUAA3 Mold ||Inpjueg “€T 3jqeL




SJUB}NSUO)) [EIUSWUOINAUF [INIA
8107 ue[ H0day SULOIUOI [eul] 9- AN

*(2T02) HodaJd ZAW sqodef woJj paldod ssa20ns pue elep TTOZ Pue 0T0Z

SOTOPOE0 DNH HOARY 93T 99( :Auno)) snieqe)
(LT0Z) 9AN :0LE# SINA (3D ofeyyng yom(q) 93S 10yins

‘wnpuappy ue|d uonediiA Jad se ‘910z 491e Suliojuow 3sea) -- GT pue TT sasSnen
's98e8 \\D SQY PUOINPUOIBL YUM P3||eISul SUOIIEIO| ||9M MIN — 8T 01 TT sa8en
‘paose|dad jou ‘pTOT [4dy Ajusuewaad pasoway — QT 98e9
[mau =N ‘pjo= 0] 28e8 MO Sy PauoINpPUOIBI YIIM Uuol1ed0| [euldlio JOo INN M 0GZ pade|day — g adeo
[mau =N ‘pjo= Q] 283 MD SQY PAUOIHPUOII Y)IM UOIIeIO| [eulS1IO JO INN Y 0G pade|day — i 98en
10T |1dy ‘so8e3 M\D SQ¥ pauollIpuodas YUM suolledo| |eulslio ul padelday - 6 ‘g ‘£ ‘9 ‘€ ‘Z ‘T sa8eo

*d33 Aq paydajas suonedo 1e 8T 01 TT S||3M Mau paj|elsul pue 6 01 T s||am pjo pade|das YOrY-ININ :¥T0Z 4dv 0T
*pousad siyi Surinp Suipaodaa paddois QT pue ‘g ‘g sj1am {ET0Z 03 ZTOZ Sulanp papeojumop eiep oN
*TTO I1e) Ny paulejulew ‘sqodef/ofr Aq pajjeasul 0T NJY3 T S||9Mm |eurS1io 600Z AON  :AJOISIH [IPM MO

*3|gesn jou ejep ‘uoppunjew ages Mo = YN
(ON 40 s9A) SAep 9A1IN29SUOD 8T = UOSES SUIMOUS JO %8 = UOLIBIIID $59IINS pueId9M “SAep 6z = L AON 0} € Je|A = uoseas Suimouin

v/v A |sax | vz | ss | sax | 2t | or |saa | oz | o [ s | T | sz 8TMO
v/v A | S3A | zs | 6Tt | S3A | s€ | 18 | SIA | 7z | IS | SIA | €T | Of 9TMO
v/0 N Jon | 2 v JonN | ¢ v Jon | ¢ s |wn| - |ww £IMD .
v/1 N |saxnfor [ee|]onv ]| s [ex]Jov ]| 9 [vt Jon ]| s |11 ZIMO
8/9 A |san | ve | vs | saa | vt | 9z |saa | et | vv | saa | ¢t | 8 |saa [ tr [ 9z Jon [ £ [zt Jon [ § [zt |[saA| 8 [ 6T | emo 9-9d
8/8 A | san | ve | vs |saa | tr | 9z |saa | 8t | tv | s3a | 4t | 6€ | S3A | 6z | 99 | saa [ 6T [ ev [ san [ 8z [ €9 [saa | 6 [ oz | tmo 8-9d
g/t A SaA | ss |oer | saa | s [ w8 [ S [ TE | UL STMD
€/€ A S3A [ 95 | 6et | san | se [ «8 | saa [ ve [ 8 TIMO ©
v/v A |saa [ ss [cer | saa [ 1w | w6 | S3A | sz | £s | s3A [ oz | 9v LIMD
v/v A | S3A | €z | €s | sIA | 6z | 99 | SIA | Tz | 67 | SIA | €T | 6C YIMD 10| 1
9/9 A |san | es [ter | saa | v | €6 | saa | e | o L oun| - [awww|un | - |[wwvw | saa | et | vy [ saa [ e [ 1z [ saa | €z [ z5 | zmo
v/0 N - - - - - - - - - - - -~ Jon | £ Jstfon] € L on] 1 € Jon | o 0 | osmo 0T-9d
v/0 N - - - - - - - - - - - - Jon | ¥ 6 fon | 1 e Jon [ o o fon ] @ v | ovmo 6od @
€/1 N - - - - - - - - - - - = |wn ] - [ww]on | v 6 |onN | v 6 |s3aA | 6 | oz | otmo
8/1 N Jon [ T € Jon | @ S Jon | € 9 |saafor | ez |on ]| 9 |et Jon | € 9 |on | 1 € Jon [ v [or | emo yod °
8/8 A lsaa [ 11 [ oz |saa | e [ ez [san |61 | ev | saa | £t | ov [s3an | vz [ 95 [ s3A [ vT | z€ [san | 8z [ 9 [saA [ oz | 9v | 9mo €-0d
€/¢€ A Jsaa o [se]saaf[rr [ sz Jown] - [ww]saa]ir [se | - - - - - - - - - - - ~ | N-smo ve
9/¥ A |saa| 6 [ oz | saa| ot [ 8 Jon | § [t |saafor | vz [wn] - [ww]oN [ T € |saa| 8 |8t | - - - 8M9 1-5d
L/L A | san | €z | €s | saa | vz | SS | s3A | te | 67 | saa | 9z | 6S | saa | sz | £s | saA | st | ee | saa [ 8T [ v | - = = LMD od] 18
v/ A | s3x | €z | €s | saa | TE | oL | SIA | 6T | vv | SIA | e | 8¢ | - - - - - - = = = = = - | N-tmO
101/SIA# |s1dw | 1) |ou9 % | sheq | WD |0iD % [ sheg | WD [o1o % | sheq | WD [o1o % | sheq | WD [o1o 9% | sheq | WD [o1o % | sheq | WD [oio % | sheq | WD |01 % | sheq #93neg| #98neo | mau ¢ al
$5300NS YA (£102) 90-AWN (9102) S0-AW (ST02) ¥0-AW (¥T02) £0-AW (€102) XX-AN (2102) Xx-AW (T102) 20-AW (0102) T0-AW uoJ-isod| U03-24d | PUEREM

LT02-0T0Z ‘IUsWuIeny sss0ong sbnes o puepspn 'vT 8jqe.L
0.€ # SINQ aus Jaying :ereq 2160j01pAH - 3 xipuaddy




Appendix F. Addendum to Mitigation Plan, Nov 2016

Suther Site (Dutch Buffalo Cr) DMS #370: MY6 (2017) MY -6 Final Monitoring Report, Jan 2018
Cabarrus County: Pee Dee River HUC 03040105 MMI Environmental Consultants
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MEMORANDUM

To: Interagency Review Team (IRT)
Todd Tugwell, USACE
Andrea Hughes, USACE
Steve Kichefski, USACE
Mac Haupt, NCDWR
Travis Wilson, NCWRC

From: Harry Tsomides, NCDMS (Project Manager)
Greg Melia, NCDMS

Cc: Melonie Allen, NCDMS
Paul Wiesner, NCDMS
Tim Baumgartner, NCDMS

Subject: Addendum to Mitigation Plan - Assets and Monitoring Update
Suther Stream and Wetland Mitigation Site (DMS ID #370)
Cabarrus County, NC
Yadkin River Basin 03040105

Date: 11/21/2016

The Suther Stream and Wetland Mitigation Site is an NCDOT-acquired mitigation site that was
transferred to DMS in March 2006. After careful review of project documents and history DMS would
like to submit this addendum to the 2007 project mitigation (restoration) plan in order to clarify the
project history, asset status, and remaining monitoring prior to planned close out in 2018.

Unnamed
Tributary

General Project Ar'ea
DMS hopes to provide the most accurate and up to date project to the IRT at eventual close out, and

establishing general agreement on close out expectations will hopefully facilitate the close out process. As
the result of some changes to project monitoring approaches and asset expectations following
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construction, a project meeting among the IRT and DMS was held at the Site to discuss the project. All
project reaches and wetlands were field-observed and discussed. At the meeting (held on 6/9/2015) DMS
expressed an intention to submit this memo of addendum in order to organize and clarify the historical
project reporting components, and propose an asset scenario and remaining monitoring protocol that are
accurate, realistic, and will be an appropriate reflection of mitigation yields if the project shows adequate
success for planned site close out in the summer of 2018.

The following persons attended the June 9 field meeting:
Todd Tugwell, USACE

Andrea Hughes, USACE

Steve Kichefski, USACE

Virginia Baker, NCDWR

Travis Wilson, NCWRC

Harry Tsomides, NCDMS

Greg Melia, NCDMS

1. Project Setting, History and Timeline

The Site is located along Dutch Buffalo Creek and an Unnamed Tributary (Ut) in Cabarrus County. Dutch
Buffalo Creek is a third order stream with an approximate drainage area of 23 square miles at the farthest
downstream point of the project. The unnamed tributary (UT) to Dutch Buffalo Creek is a first order stream
with an approximate drainage area of 0.3 square miles. Dutch Buffalo Creek drains into the Pee Dee River
and is listed as WS-II class waters. Following are tabular summaries of the project setting and activity time
line:

] ] . Project Activities and Timeline
Pr9|ect Setting & Classifications Milestone Day/Month
XY Coordinates: 36 © 27’ 05" N, 80° 29° 32" W Project Site Identified by EcoScience
County Cabarrus (for NCDOT) Nov 2001
General Location Northeast of Concord Feasibility Study by EcoScience (for
Basin Yadkin NCDOT) May 2002
Physiographic Region Piedmont Option Agreement Signed Jun 2004
Ecoregion Level IV Southern Outer Piedmont Conservation Easement Signed Sep 2005
USGS Hydro Unit 03040105 Transfer - NCDOT to NCEEP Mar 2006
NCDWQ Sub-basin 03-07-12 Project Instituted Jul 2006
Wetland Classification Riparian Mitigation (Restoration) Plan Sep 2007
Thermal Regime Warm Permitted (NCDWR #08-0134) Feb 2008
Trout Water No Permitted (USACE #SAW-2008-0218) Mar 2008
Project Performers Construction Completed Nov 2009
Source Agency NCDOT Monitoring - Year 0 Dec 2009
Provider NCDMS MY0/Baseline Report Jan 2010
Designer Jordan Jones Goulding Monitoring — Report Year 1 Dec 2010
Monitoring Firm (through 2011) Jordan Jones Goulding Monitoring - Report Year 2 Dec 2011
Monitoring Firm (current) RJ Goldstein / MMI GW gage additions (17) April 2014
Vegetation Remediation H.AR.P. Monitoring - Report Year 3 Sep 2014
Approved for transfer to TBD Monitoring - Rgport Year 4 Oct 2015
Stewardship Supplemfenta_ll Planting — Wetland C Mar 2016
Stewards TBD (NCDOT) Mon!tor!ng - Report Year 5 (Nov 2016)*
Monitoring - Report Year 6 (Nov 2017)*
Closeout Submission (Jun 2018)*
*planned
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2 "7”“&'"?'_‘/- Figure 1. Suther Site (DMS'1D 370): Mit Plan Addéndum Overview
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Figure 1 — Mitigation Plan Addendum Overview

2. Project Streams

To be candid, the original project Restoration Plan (2007) lacks clarity and internal consistency regarding
project stream assets. The complete set of assets are distributed across both tables and maps but are not
always consistent in both places. This was discussed some at the field meeting. A downgrading of assets
was made during production of the MY 0/baseline report, when it was determined that single sided
streams (essentially one-sided easement sections along the main channel) and two 60-foot crossings had
not been omitted from asset calculations. A recent (2016) detailed GIS analysis by DMS staff revealed a
few additional segments affected by narrow or absent easement, and were subsequently removed from
project assets (see Table 1 - Stream Asset History). Thus, the total length of the main channel spanning
the upper and lower project boundaries is 10,700 feet, but there are multiple single sided easement
segments that resulted in the reductions in the creditable footage over the projects history (see Table 1
below and white stream segments in Figures 1 through 4).
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Reach Restoration Restoration | 404 Baseline Updated /
Level Plan Permit | MYO Creditable!?
(2007) (2008) | Report (2016)
(2010)
Upper DBC Enhancement Il 3611 3611 3004 2763
Lower DBC Preservation 4678 4678 3583 3413
Unnamed Tributary Restoration 608 608 608 608

DBC = Dutch Buffalo Creek
Reflects all subtractions of single sided stream features (white segments in Figure 1) and crossings

Upper Dutch Buffalo Creek (Enhancement Level II)

The NCDOT feasibility study for the site (EcoScience, 2002) indicated the potential for stream restoration
(1:1 credit ratio) along most of Dutch Buffalo Creek. While this reach is enlarged and incised, there have
been multiple occasions where the main flood feature has been accessed since 2007, and prior. There are
areas of this reach where the channel is attempting to develop pattern and belt width.

After further evaluation by NCDMS and designer in the 2006-2007 design development time frame, it
was determined that the size of the drainage area, established streamside canopy, and grading-related
impacts that would be incurred during restoration attempts would be practically difficult and incur
excessive ecological impact. Multiple approaches were considered; site elevations would not permit a
Priority | restoration, and the only potential outcome would have been a Priority 2 with a moderate bench,
which still would have resulted in the removal of many mature trees. These reasons, combined with the
documented presence and impact from livestock along this reach, and the historical management of
vegetation, led to the Enhancement Il approach ultimately chosen.

After subtracting single sided stream segments and active crossings, the creditable Enhancement Level
11 length of Upper DBC is 2763 linear feet

Lower Dutch Buffalo Creek (Preservation)

This reach was also initially proposed by NCDOT to have restoration (1:1) potential. However, stream
conditions improve substantially with a better floodplain connection and bank conditions relative to
Upper DBC. Cattle pasture borders this reach as well. While documentation and landowner discussions
indicate that livestock crossed in this area on occasion and may have had some access, livestock as a
whole did not impact the stream to the same degree as the Upper DBC. Access was limited to the
crossings, because there was a fence running near the top of bank, meaning there were livestock pressures
along the reach, but to a lesser extent, and cattle had already been fenced out. The new easement and
fence runs along the outer tree line on the northern side of the preservation reach and provides a much
wider buffer exclusion zone with no fence breaks. For these reasons, and intervention concerns similar to
those stated above for Upper DBC, this reach was designated as preservation during the design phase
even though there was over 100 additional feet of cattle exclusion as a result of the new fencing.

After subtracting single sided stream segments and active crossings, the creditable Preservation length
of Lower DBC is 3,413 linear feet.
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Unnamed Tributary to DBC (Restoration)

Prior to restoration this tributary was deeply incised and appeared to have been modified or straightened.
The majority of the substrate in the tributary was fine sand. The stream banks had high angles, with little
to no vegetation and represented a Rosgen G-type sandy gully. Overall, the instability of the stream was
contributing to stream bank loss, increasd sedimentation, and poor aquatic habitat.

. 3
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A

Unnamed Tributary prior to restoration

The UT was restored using a Priority Level 1 and 2 approach as a C/E channel. Stream dimension,
pattern and profile were re-established to maintain stability and establish riffle/pool sequences. The
channel was relocated onto the floodplain and transitioned to meet up with the main channel of Dutch
Buffalo Creek. Adjacent stream banks and riparian zones were replanted using native species appropriate
to the area. Brush mattresses of native plant material were installed on the outside meander bends to
provide bank protection and habitat. A cross-vane was installed at the beginning of the project above the
channel plug to provide grade control, habitat, and bank protection while vegetation is established. A
series of log vane step-pools were installed to transition the UT from its elevation to the elevation of the
main channel.

A farm pond about 2400 I.f. upstream from this project reach regulates flow to the UT and keeps stream
flow somewnhat constant during the wet season. During drier periods, the flow available for the stream is
minimal because the pond stores much of the runoff until it reaches the outlet elevation. Therefore, the
pond acts to moderate stream flow rate variations and appears seasonally dry especially during drier
years. A continuous stage sensor is currently reporting flow data for the Unnamed Tributary and have
indicated multiple bank full events since early 2015. From August 2015 to December 2015, the in-stream
sensor recorded five apparent bankfull flow events in the UT (August 19, October 3, November 2,
November 10, and November 19). Matted vegetation and wrack lines were observed in multiple locations
along the tributary floodplain during the May, September, and December site visits in 2015.

The creditable Unnamed Tributary restoration footage has remained at 608 I.f. throughout the project
design, permitting, and monitoring phase.

3. Project Wetlands
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The project includes three areas/groups of wetlands (A, B, C) in the floodplain of the projects main stem
(see following figure and table from the 2007 wetland delineation and request for jurisdictional
determination).

b

h-. %sﬁ) > i ‘%}W/
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Juni;i:;lonal U:gi?;:;, s;lm Classification F(l:(:;‘::lgl:?t;/ Acreage GPS
Located
Area A
A-1 Dutch Buffalo Creek PSS1B Scrub-shrub 1.39
A-2 Dutch Buffalo Creek PSSI1E Scrub-shrub 0.12
A-3 Dutch Buffalo Creek PSS1B Scrub-shrub 0.16
Area B
B-1 Dutch Buffalo Creek PFOIB/E Forested 12.79*
B-2 Dutch Buffalo Creek PFO1A Forested 0.55
B-3 Dutch Buffalo Creek PFO1A Forested 0.27
Area C e
C-1 Dutch Buffalo Creek PFO1B/E Forested-emergent 4.34
PEMIB/E
Total Wetland Acreage 19.62
* This area includes 3.6 acre of wetland that is located outside the conservation easement

While ultimately DMS would like to focus on closing out the project with assets that reflect reasonable
merging of prior documentation with project performance and function based on the implemented
mitigation, the wetland assets in the historical documents are difficult to follow and warrant a detailed
explanation. As an example, none of the acreage from wetland B1 was included in the asset table,
although it was presented in the mitigation plan maps and in the map associated with the jurisdictional
determinations. The following asset summary and figures reflect how assets have been documented as
well as adjustments/reductions that have been made based on ground water gage performance to date.

Wetland Group A
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Wetland group A consists of three preservation wetlands and are identified in the permits throughout the
rest of the document history.

A ERT
Pasture

Figu;}e 2. Suther Site (DMS ID 370): Wetland G!up AR
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Figure 2 — Wetland Group A

The creditable preservation acreage has been adjusted slightly downward from 1.67 acres since 0.03
acres have been identified just beyond the conservation easement boundary abutting wetland A-1 (see
Appendix Figure 2). The current creditable preservation acreage in this wetland group will be
presented as 1.64 acres.
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Wetland Group B
Wetland group B in the center of the project site consists preservation and enhancement wetlands,
including a small wetland area originally identified along the Unnamed Tributary restoration.

Figure 3. Suther Site (DMS ID 370): Wetland Group B
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Figure 3 — Wetland Group B

Wetland B-1

This 9.19-acre wetland area is shown Fig 5.1a of the 2007 site restoration plan, and Figure 1.2 of the
Baseline (MY0) Monitoring Report (however this was inadvertently omitted as a discreet entry from these
report tables). The originally delineated wetland area of 12.79 acres was noted as having 3.6 acres outside
the conservation easement, so the B-1 area total is 9.19 acres within the conservation easement.

=
—
_— 1 I

Wetland B-1 Cutout from Fig 5.1a of the 2007 site restoration plan
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Wetland B-1 has been reduced from 9.19 acres to 7.83 acres to reflect removal of the enhancement area
from this wetland, which is now identified as Wetland B-4 (see above Figure 3). Wetland B-4 is being
proposed as an enhanced wetland. The pink line shown is the disturbed acreage where ditch plugging
occurred.

The creditable preservation acreage for Wetland B-1 is 7.83 acres.

Wetland B-4

The 1.36-acre area within the original preservation Wetland B-1 was mistakenly not presented as an
Enhancement wetland in the design and as built documents. This area is shown in Appendix Figure 3 and
is now being separated out to reflect the enhancement approach the plugging of ditch indicated and now
appropriately reflected by gage data.

The 2007 Restoration Plan states the following regarding this enhancement acreage originally included in
Wetland B-1, and now being called Wetland B-4:

“Similar to Wetland Restoration Area C, the area adjacent to Reference Wetland B-1 (referred to as
Wetland Enhancement Area B) has been altered by an existing drainage ditch cut through the
southeastern edge of Wetland B-1 and drains to Dutch Buffalo Creek. Similarly, there are also
several side ditches off of this ditch. The drainage ditch was dug by the landowner’s father (L.
Suther, 2006.). Over time, the ditches have incised due to the elevation of Dutch Buffalo Creek
and cattle activity. Cattle have been allowed to trample this area and graze on vegetation, which
has resulted in reduced vegetation and increased runoff. These stresses have likely exacerbated the
incision of the streams. Representative photographs of this channel are shown in Appendix 1.
These channelized ditches effectively drain surface water and shallow groundwater from the
surrounding area by providing a drainage way at an elevation lower than potential groundwater
levels. Two approaches will be used in these areas. The more incised portions of these channels
will be partially filled and then restored with shallow log vane step-pools.”

The ditch plugging activities during construction along with livestock exclusion and elimination of cattle
impacts are the basis for enhancement assets. The performance of gage 6 compared to pre-gage (mean
hydroperiod of 20.3 days from 2010 through 2015 compared to pre-construction hydroperiod of 3.4 days
in PG-3, see GW gage performance table below) suggests that the ditch plugging has been successful in
raising the water table up towards pre-disturbed conditions. The fencing installed as part of the project is
intact and continues to exclude livestock from this area as another enhancement measure taken.

Based on the level of intervention (ditch plugging and livestock exclusion) and success criteria
achieved, the 1.36-acre area of Wetland B-4 is identified as wetland enhancement.

Wetland B-2

B-2: Due to gage performance to date it is unlikely that this polygon will be creditable at closeout. Its
original conception as enhancement was based on the partial filling of the relic channel depicted in fig 3
along its border that would no longer drain seepage from the southwest of wetland B2.

B-2-1: Both the soil characteristics of this polygon and gage performance has led DMS to eliminate this
as a creditable asset. See footnotes 7 and 12. Its original conception as enhancement was based the partial
filling of the relic channel depicted in fig 3 along its border that would no longer drain seepage from the
southwest of wetland B2.
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Wetland B-2 Cutout from Fig 5.1a of the 2007 Wetland B-2/B-2-1 Cutout from Fig 1.2 of the 2010
site restoration plan MYO0 Baseline Report
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Current status of Wetland B-2 Area

Both areas in Wetland B2 (B2 and B2-1) are being removed from crediting due to inadequate
attainment of hydrology criteria.

Wetland B-3

Both wells in this area failed to meet hydrology success criteria across four consecutive years of data
collection between 2010 and 2013. This area, despite not being included in the original 2007 delineation,
appeared as an understory-planted enhancement area in the planting plan of the 2007 restoration plan, and
erroneously got carried over to the MYO0/baseline report.

Enhancement Wetland B3, having no documented validity as a site wetland, has been dropped from
crediting.
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Wetland Group C

Wetland group C in the eastern end of the project site consists varying levels of wetland mitigation based
on the original delineation and subsequent project objectives. The activities included ditch plugging in
order to improve ground water hydrology, preserving existing wetlands, and wetland planting in
enhancement and restoration areas.

A Pre-con Gauges ~—— Lower Dutch Buffalo (P) 5:1
@ Post-Con Gauges Lower Dutch Buftalo (P) No Credit - Single Sided
—— Cross Sections - 2014 ——— UT Dutch Buffalo (R) 1:1
[ orop Veg Piot —— Upper Dutch Buftalo (E2) 2.5:1
B existing Veg Plot Upper Dutch Buffalo (E2) No Credit -Single Sided
[ New 2016 Piot Preservation
—mmc Suther Ditch Features [ Entancement
[Jeasement [_] Enhancement - Likely to be dropped by Closeout
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= Crossing No Credit [ Restoration
I Restoration - Likely to be Dropped by Closeout
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Figure 4 — Wetland Group C

Wetlands C-1(enhancement) and C-3 (restoration)

Wetland C-1 includes the enhancement area shown in Figure 4 (above) that was improved via
hydrological means (ditch plugging) and native woody plantings. The surrounding area shown as Wetland
C-3 was not captured in the 2007 jurisdictional determination but was targeted as a potential restoration
area where hydrology and wetland status could be restored as part of the same activities aimed at
enhancing Wetland C-1. This entire meadow had been historically managed as a livestock pasture planted
in switch grass. A drainage ditch and some side ditches were cut by the landowner’s father through the
southern edge of the switch grass field and drained to Dutch Buffalo Creek. The following are
representative photographs of this channel taken April 2007:
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Wetland C ditch draining wetland

Wetland C area switchgrass field

The ditches acted to drain surface water and shallow groundwater from the switch grass area by providing
a drainage route at an elevation lower than potential groundwater levels. The first 100 feet of this channel
(from convergence with Dutch Buffalo Creek moving upgradient) were partially filled and then restored
with shallow log steps to retain more water in the wetland while allowing a gradual outlet. The remainder
of these channelized ditches were plugged with a combination of clay plug material and native fill
material to restore the ditches to current grade and try to restore groundwater to its pre-impacted levels.
Although volunteer native vegetation has been strong in some sections, parts of Wetland C-1 required
supplemental planting in winter 2015/2016 to establish a denser and more diverse natural community.

In enhancement Wetland C-1, all three gages have exceeded success criteria. GW-2 well data from 2010
through 2016 indicate success criteria were met for 5 out of 5 years (there were 2 years where the well
malfunctioned). The other two wells, GW-14 and GW-17, were installed in early 2014 in an effort to
provide greater well coverage across this wetland. Both these wells have met criteria for all three years
from 2014 through 2016 and will be monitored again (along with GW-2) in 2017.

In restoration Wetland C-3, GW-1 and GW-3 have both shown a growing season hydroperiod of 11% or
greater (success criteria was established at 8%) for each of the last 3 years of monitoring from 2014
through 2016. These will be monitored again in 2017. Additionally, GW-16 and GW-18, along the
northern perimeter of Wetland C-3, have each shown a growing season hydroperiod of 12% or greater for
each of the last 3 years of monitoring; these will also be monitored again in 2017. Conversely, GW-12
and GW-13, towards the northwest corner of the meadow, failed to show hydroperiods greater than 2 to 6
percent over the past three monitoring years and have thus been excluded from crediting.

Based on levels of restoration and enhancement activity and post-construction performance
monitoring to date, Wetland C-1 is being proposed as a 2.31-acre enhancement area and wetland C-3
as 4.84 acres of restored wetlands, after eliminating the GW-12 and GW13 non-attainment areas.
Additional data between now and close out will be evaluated and their status updated accordingly.
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Wetland C-2 (preservation)

This forested preservation area was originally part of the 4.34 acres of the Area C jurisdictional
determination which had it coupled with the current C-2 enhancement area. To confirm the wetland
status, both recently installed wells in this area, GW-11 and GW-15, have shown growing season
hydroperiods of 31% or longer for each of the past three years of data collection (2014 through 2016).

This existing forested wetland is classified as preservation and the total area within the easement is
1.52 acres.

4. Credit Summary

Existing As-Built As Built | Creditable Mitigation|  Credits
Reach ID Footage/ Stationing/ Approach Footage/ | Footage/ & . Notes
. Ratio |(SMU/WMU)
Acreage Location Acreage Acreage
Upper Dutch Buffalo Creek | 1,761 0+00 to 17+61 N/A 1,761 0 N/A 0 One sided main channel easement abutting
wetland C
Upper Dutch Buffalo Creek | 3,611 | 17+61to 53+72 Enhancement Il 3,004 2,763 2511 1,105.2 sl‘;e::‘;cgk exclusion and limited understory
]
Lower Dutch Buffalo Creek | 4,678 | 53472 to 100450 Preservation 4,678 3,413 5.1 6826 |Hvestockexclusionand conservation of
more stable reach
Unnamed Tributary 608 0+00to 6+08 | Restoration (P1/P2) 608 608 11 gog  |Channel restoration with use of grade

control and bank protection structures.
Wetland Group A 1.67* Downstream area Preservation 1.64 1.64 5:1 0.33 Some easement fencing

Fenced and livestock excluded; no
intervention; wetland B-4 1.36 acreage

B-1 Preservation 7.83 7.83 5:1 1.57 . X
removed from original 9.19 acres to yield
7.83 acres
Wetland Group B 10.01* B-2 Enhancement N/A N/A N/A 0 Omitted from credits due t‘,) no.n-at‘talnment
of hydrology criteria
B3 Enhancement N/A N/A N/A 0 Notincluded in orlgnfal JD; omitted from
credits
B4 Enhancement 136 136 2541 054 Ditches plugged, Ilvest(?ck excluded, and
and hydrology improved
C-1 Enhancement 2.31 2.31 2:1 1.15 Planting and ditch plugging
Wetland Group C 4.34% C-2 Preservation 1.52 1.52 5:1 0.3 Easement-protected riparian wetland
) Northwest corner cut out due to GW-12 and
C-3 Restoration 5.32 4.84 1:1 4.84

GW-13 non-attainment

*Acreage derived from 2007 jurisdictional determination; does not include wetland restoration area C-3.

Component Summation Overall Credits
Riparian Wetland Overall
Restoration Level Stream (If
(If) (acres) Asset Category Credits
Restoration 608 4.8 Stream 2,395.8
Enhancement N/A 3.7 Riparian Wetland 8.73

Enhancement | 0 N/A
Enhancement || 2,763 N/A
Preservation 3,413 9.35

5. Conclusion

DMS appreciates the attention and review of this information in advance of close out. If there are any
major concerns or questions with the approaches, need for another field meeting, or other feedback we
would welcome any comments or questions we might be able to address at close out.
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APPENDIX
Wetland gage data summary
Wetland GW Gage Performance, 2010-2016
o MY-01 (2010) MY-02 (2011) MY-xx (2012) MY-xx (2013) MY-03 (2014) MY-04 (2015) MY-05 (2016) Success
Gage
Gage Wetland |_. X X 5 5 5 5 5
ID(HP%) Site # || Days (% Gro| Crit | Days (% Gro| Crit | Days (% Gro| Crit | Days [% Gro| Crit | Days (% Gro| Crit | Days [% Gro| Crit | Days (% Gro| Crit [Meets|#/Total
PG-2(23.7) B-1 7 -- -- - 41 18 YES 39 17 YES 57 25 YES 59 26 YES 49 21 YES 55 24| YES Y 6/6
B-1 4-N - - - - - - - - - - - - 28 12 YES 44 19 YES 70 31| YES Y 3/3
PG-1(30.2) B-1 8 - - - 18 8 YES 3 1 NO | MAL - Unk 24 10 YES 12 5 NO 38 16| YES N 3/5
PG-4(1.3) B-2 |9 10 4 NO 3 1 NO 6 3 NO | 13 6 NO | 23 10 | YES 6 3 NO 5 2| NO N 1/7
B-2 |10 20 9 YES 9 4 NO 9 4 NO [MAL | -- |Unk| -- -- -- -- -- -- -- -- -- N 1/4
PG-5(3.0) B-2 - - - - - - - - - - - - - - - - - - - - - - - -
PG-9(1.7) B-3 [4-0 4 2 NO 0 0 NO 3 1 NO 9 4 NO -- -- -- -- -- -- -- -- -- N 0/4
PG-10(3.9) B-3 [5-0 0 0 NO 3 1 NO 7 3 NO | 15 7 NO -- -- -- -- -- -- -- -- -- N 0/4
PG-3(3.4) B-4 |6 46 20 | YES | 64 28 | YES | 32 14 | YES | 56 24 | YES | 40 17 | YES | 43 19 | VES 27 12| YES Y 7/7
B-4 |5-N - - -- - - -- -- -- -- -- -- -- 25 11 | YES | MAL - Unk 25 11| YES Y 2/2
c1 |2 52 23 | YES| 71 31 | YES | 44 19 | YES | MAL - Unk | MAL - Unk | 62 27 | YES 93 41| YES \ 5/5
c1 |14 29 13 | YES | 49 21 | YES 66 29| YES Y 3/3
c1 |17 46 20 | YES | 57 25 | YES 94 41| YES \ 3/3
PG-7(24.6) C2  |ref. -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -
c-2 |11 78 34 | YES | 87 38 | YES 129 56| YES \ 3/3
Cc-2 |15 71 31 | YES | 84 37 | YES 126 55| YES Y 3/3
PG-8(12.9) c3 |1 20 9 YES | 63 28 | YES | 43 19 | YES [ 66 29 | YES | 39 17 | VES [ 41 18 | YES 26 11| YES Y 7/7
PG-6(3.4) c3 |3 19 8 YES | 12 5 NO | 17 7 NO | 26 11 | YES | 38 17 | YES | 44 19 | YES 26 11| YES Y 5/7
c-3 |12 11 5 NO | 14 6 NO 12 5| NO N 0/3
c-3 |13 MAL - Unk 5 2 NO 4 2| NO N 0/3
C-3 16 30 13 YES 51 22 YES 81 35| YES Y 3/3
C-3 18 28 12 YES 46 20 YES 40 17| YES Y 3/3
Growing season = Mar 23 to Nov 7 =229 days. Wetland Success Criterion = 8% of growing season = 18 consecutive days (Yes or No) HP = Hydroperiod
MAL = GW gage malfunction; data not usable. 2010 and 2011 data and success copied from Jacobs MY2 report (2012).

GW Well History: Nov 2009 original wells 1 thru 10 installed by JJG/Jacobs, maintained thru fall 2011.
No data downloaded during 2012 to 2013; some wells stopped recording during this period.

10 Apr 2014: MMI-RIGA replaced 9 old wells and installed 8 new well locations selected by EEP.
Gages 1,2,3,6,7,8,9 - Replaced in original locations with reconditioned RDS GW gages

Gage 4—Replaced 450 ft NNE of original location with reconditioned RDS GW gage [O =old; N=new]
Gage 5—Replaced 250 ft NNE of original location with reconditioned RDS GW gage [O =old; N=new]
Gage 10—Removed permanently; not replaced.

Gages 11to 18—New well locations installed with reconditioned RDS GW gages
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The following table highlights the remainder of monitoring activities carrying through 2017 into expected

close in 2018.

Number Number Number Number
Morph Years by Years by Years by Years by
Asset Stability Closeout | Vegetation Closeout Hydrology Closeout Visual Closeout
Upper DBC 2014-2016 3 NA NA 2010-11; 14-17 6 2010-11; 14-17 6
Lower DBC NA NA NA NA NA NA 2010-11; 14-17 6
Unnamed Tributary 2010-11; 2010-11; . . .
14-17 5 16-17 4 2010-11; 14-17 6 2010-11; 14-17 6
Wetland A NA NA NA 2010-11; 14-17 6
Wetland B1 NA NA 2010 - 2017 8 2010 - 2017 8
Wetland B2 NA NA 2010 - 2017 8 NA
Wetland B2-1 NA NA 2010 - 2013 4 NA
Wetland B3 NA NA 2010 - 2013 4 NA
Wetland B4 NA NA 2010 - 2017 8 NA
Wetland €1 NA 2(1’2?1';31; 2-4° 2010 - 2017 46 2010 - 2017 6
Wetland C2 NA NA 2014 - 2016 32 NA
Wetland €3 NA 2(1’;?1';1‘ 2-4° 2010- 2017 4-8 2010 - 2017 6

[ Indicates assets are deemed non-creditable

1 - In 2015 hydrology monitoring included baseflow monitoring for 2015-2017
2 — Assignment of wetland C2 to preservation means hydro monitoring will cease

3 —1 veg plot was measured in in C1 and C3 in 2010 to 2011. There was a substantial section of these wetlands that required replant. This
occurred in winter 2015 and these plants will be monitored in 2016 and 2017 with the new plots depicted figure 4.
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