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EXECUTIVE SUMMARY

Wildlands Engineering, Inc. (Wildlands) completed a full delivery project at the Hopewell Mitigation Site
(Site) for the North Carolina Division of Mitigation Services (DMS) to restore, enhance, and preserve a
total of 12,308 linear feet (LF) of perennial and intermittent streams in Randolph County, NC. The Site is
expected to generate 7,412 stream mitigation units (SMUs) by closeout. The Site is located near the
town of Asheboro in Randolph County, NC in the Yadkin-Pee Dee River Basin; eight digit Cataloging Unit
(CU) 03040104 and the 14-digit Hydrologic Unit Code (HUC) 03040104030010 (Figure 1). The Little River
eventually flows into the Pee Dee River near the town of Ingram in Richmond County. The other five
streams are small headwater tributaries to the Little River. The project streams consist of the Little
River, and five unnamed tributaries (UTs) to the Little River (Figure 2). The adjacent land to the streams
and wetlands is primarily pasture lands and forest.

The Site is located in the Little River watershed which was designated as a Targeted Local Watershed
(TLW) in the 2009 Lower Yadkin Pee-Dee River Basin Restoration Priorities (RBRP) plan. The RBRP plan
does not specifically identify stressors or project goals in this TLW, but states that continuing watershed
improvements will increase ecological uplift. The intent of this project is to help meet the goals for the
watershed outlined in the RBRP and provide numerous ecological benefits within the Yadkin-Pee Dee
River Basin.

The project goals established in the mitigation plan (Wildlands, 2013) were completed with careful
consideration of goals and objectives that were described in the RBRP and to meet DMS mitigation
needs while maximizing the ecological and water quality uplift within the watershed. The following
project goals established include:

e Restoring a degraded stream impacted by cattle to create and improve aquatic habitat, reduce
sediment inputs from streambank erosion, and reduce agricultural runoff pollution; and

e Restoring a riparian buffer along stream corridors for additional terrestrial and aquatic habitat,
nutrient input reduction, and water quality benefits.

The Site construction, planting, and as-built surveys were completed between July 2014 and January
2015. A conservation easement is in place on 35.4 acres of the riparian corridors to protect them in
perpetuity.

Monitoring Year 2 (MY2) assessments and site visits were completed between February and August,
2016 to assess the conditions of the project. Overall, the Site has met the required vegetation and
stream success criteria for MY2 (320 stems/acre). The overall average stem density for the Site is 516
stems per acre and is therefore on track to meet the MY3 requirement of 320 stems per acre. All
restored and enhanced streams are stable and functioning as designed. Five hydrology monitoring
stations with crest gages and pressure transducers were installed on the Site to document bankfull
events. Multiple bankfull events have been recorded since project construction and therefor the Site has
met the Monitoring Year 7 hydrology success criteria in which two or more bankfull events must have
occurred in separate years within the restoration reaches.
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Section 1: PROJECT OVERVIEW

The Hopewell Stream Mitigation Site is located in central Randolph County within the Yadkin-Pee Dee
River Basin (USGS Hydrologic Unit 03040104) near the town of Asheboro, North Carolina. The Site is
located along Hopewell Friends Road, Mack Road, and Pisgah Covered Bridge Road, just east of
Interstate 74/73. The Site is located in in the Carolina Slate Belt of the Piedmont Physiographic Province
(USGS, 1998). The project watershed consists primarily of agricultural and wooded land. The only
significant development in the watershed is within the northern extent which includes portions of the
City of Asheboro. The drainage area for the western portion of the project site is 429 acres (0.67 square
miles). The drainage area for the eastern portion of the project site; which includes a reach on the Little
River, is 4,517 acres (7.06 square miles).

The project streams consist of the Little River and five UTs to the Little River. Stream restoration reaches
included UT2 (Reach 1 and 2), UT2A (Reach 2), UT2B (Reach 2), and UT2C (Reach 2 and 3). Stream
enhancement | (El) and enhancement Il (Ell) reaches included UT1B, El (Reach 1); UT2A, El (Reach 1);
Little River, Ell (Reach 2); UT1A, Ell (Reach 1); UT1B, Ell (Reach 2 and 3); UT2B, Ell (Reach 1); and UT2C,
Ell (Reach 1). Preservation reaches at the Site included Little River (Reach 1) and UT1A (Reach 2).
Mitigation work within the Site included restoration, enhancement, and preservation of 12,308 linear
feet (LF) of perennial and intermittent stream channel. The riparian areas were planted with native
vegetation to improve habitat and protect water quality. Construction activities were completed by
Terry’s Plumbing and Land Mechanics Designs, Inc. in November 2014. Planting and seeding activities
were completed by Bruton Natural Systems, Inc. and Terry’s Plumbing in January 2015. A conservation
easement has been recorded and is in place along the stream riparian corridors to protect them in
perpetuity; 35.954 ac (Deed Book 2371, Page 108-122) within a tract owned by Double T Farms of
Randolph, LLC. The project provides 7,412 stream mitigation units (SMU’s).

Directions and a map of the Site are provided in Figure 1 and project components are illustrated for the
Site in Figure 2.

1.1 Project Goals and Objectives

Prior to construction activities, many of the streams on the Site, especially those that were accessed less
by cattle, exhibited relative stability. However, other project reaches appeared incised and had been
severely trampled by cattle resulting in unstable banks and the bed morphologies were often destroyed.
Table 4 in Appendix 1 and Tables 10a through 10d in Appendix 4 present the pre-restoration conditions
in detail.

This Site is intended to provide numerous ecological benefits within the Yadkin-Pee Dee River Basin. The
Site will help meet the goals for the watershed outlined in the RBRP and provide numerous ecological
benefits within the Yadkin-Pee Dee River Basin. While many of these benefits are limited to the
Hopewell project area, others, such as pollutant removal, reduced sediment loading, and improved
aquatic and terrestrial habitat, have farther-reaching effects. Expected improvements to water quality
and ecological processes are outlined below as project goals and objectives. These project goals were
established with careful consideration of goals and objectives that were described in the RBRP and to
meet DMS mitigation needs while maximizing the ecological and water quality uplift within the
watershed.

The RBRP describes the goals for the 8-digit HUC as the following:

¢ Continuation of watershed improvement efforts already on-going;
¢ Protection of valuable natural resources; and
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¢ Development of local partnerships that will work together to implement management strategies
for stormwater impacts.

The following project specific goals were established in the mitigation plan (Wildlands, 2013) to
contribute to meeting management goals as described above for the Yadkin-Pee Dee Catalog Unit
03040104 and the Little River TLW include:

e Restoring a degraded stream impacted by cattle to create and improve aquatic habitat, reduce
sediment inputs from streambank erosion, and reduce agricultural runoff pollution; and

e Restoring a riparian buffer along stream corridors for additional terrestrial and aquatic habitat,
nutrient input reduction, and water quality benefits.

The project goals were addressed through the following project objectives as stated in the mitigation
plan:

e On-site nutrient inputs will be decreased by removing cattle from streams and filtering on-site
runoff through buffer zones. Off-site nutrient inputs will be absorbed on—site by filtering flood
flows through restored floodplain areas, where flood flow will spread through native vegetation;

e Restored buffers and exclusion of livestock to streams will significantly reduce inputs of livestock
wastes to streams. This will eliminate a major source of fecal coliform pollution;

e Streambank erosion which contributes sediment load to the creek will be greatly reduced, if not
eliminated, in the project area. Eroding stream banks will be stabilized using bioengineering,
natural channel design techniques, and grading to reduce bank angles and bank height. Storm
flow containing fine sediment will be filtered through restored floodplain areas, where flow will
spread through native vegetation. Spreading flood flows will also reduce velocity and allow
sediment to settle out. Sediment transport capacity of restored reaches will be improved so that
capacity balances more closely to load;

e Restored riffle/pool sequences will promote aeration of water and create deep water zones,
helping to lower water temperature. Establishment and maintenance of riparian buffers will
create long-term shading of the channel flow to minimize thermal heating. Lower water
temperatures will help maintain dissolved oxygen concentrations;

e In-stream structures will be constructed to improve habitat diversity and trap detritus. Wood
habitat structures will be included in the stream as part of the restoration design. Such
structures may include log drops and riffle structures that incorporate woody debris;

e Adjacent buffer and riparian habitats will be restored with native vegetation as part of the
project. Native vegetation will provide cover and food for terrestrial wildlife. Native plant
species will be planted and invasive species will be treated. Eroding and unstable areas will also
be stabilized with vegetation as part of this project; and

e The restored land will be protected in perpetuity through a conservation easement.

The design streams were restored to the appropriate type based on the surrounding landscape, climate,
and natural vegetation communities but also with strong consideration to existing watershed conditions
and trajectory. The final mitigation plan was submitted and accepted by the DMS in October of 2013.
Construction activities were completed by Terry’s Plumbing and Land Mechanic Designs, Inc. in
November 2014. Planting and seeding activities were completed by Bruton Natural Systems, Inc. in
January 2015. Baseline monitoring (MY0) was conducted between December 2014 and January 2015.
Annual monitoring will be conducted for seven years with the close-out anticipated to commence in
2021 given the success criteria are met. Appendix 1 provides more detailed project activity, history,
contact information, and watershed/site background information for this project.
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1.2 Monitoring Year 2 Data Assessment

Annual monitoring and quarterly site visits were conducted during MY2 to assess the condition of the
project. The stream and vegetation success criteria for the Site follows the approved success criteria
presented in the Hopewell Stream Mitigation Plan (Wildlands, 2013).

1.2.1 Vegetative Assessment

Planted woody vegetation is being monitored in accordance with the guidelines and procedures
developed by the Carolina Vegetation Survey-EEP Level 2 Protocol (Lee et al., 2008). A total of 31
vegetation plots were established during the baseline monitoring within the project easement areas. All
of the plots were installed using a standard 10 meter by 10 meter plot. The final vegetative success
criteria will be the survival of 210 planted stems per acre in the riparian corridor along restored and
enhanced reaches at the end of the seven year monitoring period (MY7). The interim measure of
vegetative success for the Site will be the survival of at least 320 planted stems per acre at the end of
year three of the monitoring period (MY3) and at least 260 stems per acre at the end of the fifth year of
monitoring (MY5). Planted vegetation must average 10 feet in height in each plot at the end of the
seventh year of monitoring. If this performance standard is met by MY5 and stem density is trending
towards success (i.e., no less than 260 five year old stems/acre), monitoring of vegetation on the Site
may be terminated provided written approval is provided by the United States Army Corps of Engineers
in consultation with the NC Interagency Review Team.

The MY2 vegetative survey was completed in June 2016. The 2016 vegetation monitoring resulted in an
average stem density of 516 stems per acre, which is well above the interim requirement of 320
stems/acre required at MY3 and approximately 20% less than the baseline density recorded (649
stems/acre). There is an average of 13 stems per plot as compared to 16 stems per plot in MYO. All 31 of
the plots are on track to meet the success criteria required for MY7 (Table 9, Appendix 3). Refer to
Appendix 2 for vegetation plot photographs and the vegetation condition assessment table and
Appendix 3 for vegetation data tables.

1.2.2 Vegetation Areas of Concern

While significant efforts were implemented during construction to control the invasive species within
the Site, additional follow up treatments will be necessary. Additional follow up treatments were
implemented along the restoration and enhancement | reaches during MY2. Re-sprouts from the initial
treatment of the non-native invasive shrub, Chinese privet (Ligustrum sinense), are present along the
enhancement Il reaches. The overall density of Ligustrum sinense at the Site varies, with the densest
areas noted along Little River Reach 2. Other areas of Ligustrum sinense at the Site consist of isolated
and spotty occurrences. The non-native tree of heaven (Ailanthus altissima) noted in isolated areas
along UT2 and UT2C was treated in MY2 and will continue to be monitored and controlled as necessary
during subsequent years. Other non-native species of concern including multiflora rose (Rosa multiflora)
and Japanese honeysuckle (Lonicera japonica), which were identified at the site will continue to be
monitored and controlled as necessary.

Along the upper section of UT1B Reach 1 there were several, small bare areas (<1% of the planted
acreage) noted in MY1. These bare areas were re-seeded, limed, and fertilized in MY2 resulting in
herbaceous layer establishment within the majority of these areas. Refer to Appendix 2 for the
vegetation condition assessment table and the Integrated Current Condition Plan View (CCPV).

1.2.3 Stream Assessment
Morphological surveys for MY2 were conducted in June 2016. All streams within the site are stable.
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In general, cross sections for UT2, UT2A, UT2B, UT2C, and UT1B show little to no change in the bankfull
area, maximum depth ratio, or width-to-depth ratio. Changes observed at cross section 7 (UT2 - Reach -
2) were the result of pool scouring at this one location. Willow root mats are growing into the channel at
cross section 17 (UT2C - Reach 2) resulting in a decreased bankfull area and depth in MY2.

Longitudinal profile surveys are not required on the project unless visual inspection indicates reach wide
vertical instability. Refer to Appendix 2 for the visual stability assessment table, CCPV map, and
reference photographs. Refer to Appendix 4 for the morphological data and plots.

In general, substrate materials in the restoration and enhancement reaches indicated coarser materials
in the riffle reaches and finer particles in the pools.

1.2.4 Stream Areas of Concern

The decrease in cross sectional area and depth noted on UT2C - Reach 2 will continue to be monitored
during subsequent years for signs of instability and a maintenance plan will be established if deemed
necessary. The increased pool depth at one location on UT2 does not constitute a problem as long as
the stream is otherwise stable.

1.2.5 Hydrology Assessment

At the end of the seven year monitoring period, two or more bankfull events must have occurred in
separate years within the restoration reaches. At least two bankfull events have been recorded on all
restoration reaches during MY1 and MY2 resulting in attainment of the stream hydrology assessment
criteria. Refer to Appendix 5 for hydrologic data.

1.2.6 Maintenance Plan

Wildlands will continue implementing an invasive treatment plan to reduce and control the extent of
invasive species at the Site. Additional herbicidal treatments are scheduled for the fall and winter of
2016/2017. Follow up treatments will be conducted annually as necessary.

Wildlands will continue monitoring those areas along UT1B Reach 1 that were noted with poor
herbaceous growth and additional lime and fertilizer applications will be incorporated if deemed
necessary to promote herbaceous plant establishment.

1.3 Monitoring Year 2 Summary

All streams within the Site are stable and functioning as designed. All vegetation plots are on track to
meet the MY3 requirement of 320 stems per acre as noted in CCPV. Multiple bankfull events have been
documented within the restored stream reaches at the Site and therefor the Site has met the
Monitoring Year 7 hydrology success criteria. All restored and enhanced streams are stable and
functioning as designed.

Summary information and data related to the performance of various project and monitoring elements
can be found in the tables and figures in the report appendices. Narrative background and supporting
information formerly found in these reports can be found in the Mitigation Plan documents available on
DMS’s website. All raw data supporting the tables and figures in the appendices are available from DMS
upon request.
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Section 2: METHODOLOGY

Geomorphic data were collected following the standards outlined in The Stream Channel Reference Site:
An lllustrated Guide to Field Techniques (Harrelson et al., 1994) and in the Stream Restoration: A Natural
Channel Design Handbook (Doll et al., 2003). All Integrated Current Condition Mapping was recorded
using a Trimble handheld GPS with sub-meter accuracy and processed using Pathfinder and ArcGIS.
Crest gages and pressure transducers were installed in surveyed riffle cross sections and monitored
quarterly. Hydrologic monitoring instrument installation and monitoring methods are in accordance
with the United States Army Corps of Engineers (USACE, 2003) standards. Vegetation monitoring
protocols followed the Carolina Vegetation Survey-EEP Level 2 Protocol (Lee et al., 2008).
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APPENDIX 1. General Figures and Tables
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Table 1. Project Components and Mitigation Credits
Hopewell Stream Mitigation Site
DMS Project No. 95352
Monitoring Year 2 - 2016

Mitigation Credits

Project Components

Stream Riparian Wetland Non-Riparian Wetland Buffer Nltrogoe:fsl::trlent Phosphorous Nutrient Offset
Type R RE R [ RE R [ RE
Totals 7,248 164 N/A N/A N/A N/A N/A N/A N/A

High Quality Preservation

As-Built Stationing | Existing Footage / . . . . L . Credits
Reach ID A h Restoration or Restoration Equivalent Restoration Footage / Acreage Mitigation Rat
/ Location Acreage pproac ! ! Gl ! ge / E itigation Ratlo (SMU / WMU)
STREAMS
Little River Reach 1| 100+00 - 107+04 704 Preservation P 704 5:1 141
Little River Reach 2| 10704 - 126453 2,374 Fencing / Invasives Bl 2,300 251 920
128+06 - 131457 Control
200+00 - 208+95 Fencing / Invasives
UT1A Reach 1 1,611 Ell 1,611 2.5:1 644
209+84 - 217+00 Control
UT1A Reach 2| 217+00 - 218+17 117 Preservation P 117 5:1 23
UT1B Reach 1| 300+87 - 305+67 475 Fencing / Invasives El 480 151 320
Control
305+67 - 308+25 Fencing / Invasives
UT1B Reach 2 & 3| Ell 575 5t
eac 350+00 - 353+17 580 Control 251 230
400+00 - 415+47
UT2 Reach 1 & 2| jori Restorati 2,228 :
eac 216435 - 423416 2,419 Priority 1 estoration 1:1 2,228
UT2A Reach 1| 500+39 - 504+25 386 Fencing / Invasives Bl 386 151 257
Control
504+25 - 516+21
UT2A Reach 2 fori Restorati 1,364 :
eac 517400 - 518468 1,368 Priority 1 estoration 1:1 1,364
UT2B Reach 1| 600+00 - 608+48 848 Fencing / Invasives Ell 848 251 339
Control
UT2B Reach 2| 608+48 - 610+46 114 Priority 1 Restoration 198 11 198
UT2C Reach 1| 700+00 - 712+50 1,215 Fencing / Invasives Ell 1,250 251 500
Control
UT2C Reach 2| 712+50 - 713+60 Priority 1 Restoration 110 11 110
326
UT2C Reach 3| 800+00 - 801+37 Priority 1 Restoration 137 11 137
Component Summati
. Riparian Wetland Non-Riparian Wetland
Restoration Level Stream (LF) tpart tpart ey SElnd
(acres) (acres) (square feet) (acres)
Riverine Non-Riverine
Restoration 4,037 - - - - -
Enhancement - - - B -
Enhancement | 866
Enhancement I 6,584
Preservation 821 - - -




Table 2. Project Activity and Reporting History
Hopewell Stream Mitigation Site

DMS Project No. 95352

Monitoring Year 2 - 2016

Activity or Report Data Collection Complete Completion or Scheduled Delivery
Mitigation Plan January 2013 November 2013
Final Design - Construction Plans January 2013 March 2014
Construction July 2014-November 2014 November 2014
Temporary S&E mix applied to entire project area’ November 2014 November 2014
Permanent seed mix applied to reach/segments November 2014 November 2014
Bare root and live stake plantings for reach/segments January 2015 January 2015
Baseline Monitoring Document (Year 0) December 2014-January 2015 February 2015
Year 1 Monitoring September 2015 December 2015
Year 2 Monitoring August 2016 December 2016
Year 3 Monitoring 2017 December 2017
Year 4 Monitoring 2018 December 2018
Year 5 Monitoring 2019 December 2019
Year 6 Monitoring 2020 December 2020
Year 7 Monitoring 2021 December 2021

'Seed and mulch is added as each section of construction is completed.

Table 3. Project Contact Table
Hopewell Stream Mitigation Site
DMS Project No. 95352
Monitoring Year 2 - 2016

Wildlands Engineering, Inc.
Designer 1430 South Mint Street, Suite 104
Jeff Keaton, PE Charlotte, NC 28203
704.332.7754

Terry's Plumbing
465 Lewallen Road
Asheboro, NC 27205

Construction Contractor - -
Land Mechanics Designs, Inc.

126 Circle G Lane
Willow Spring, NC 27592

Bruton Natural Systems, Inc
Planting Contractor P.0.Box 1197
Fremont, NC 27830

Terry's Plumbing

Seeding Contractor 465 Lewallen Road
Asheboro, NC 27205
Seed Mix Sources Green Resource, LLC
Nursery Stock Suppliers
Bare Roots Dykes and Son Nursery
Live Stakes Bruton Natural Systems, Inc
Monitoring Performers Wildlands Engineering, Inc.

Kirsten Gimbert

Monitoring, POC 704.332.7754, ext. 110




Table 4. Project Information and Attributes
Hopewell Stream Mitigation Site

DMS Project No. 95352

Monitoring Year 2 - 2016

Project Information

Project Name

Hopewell Stream Mitigation Site

County

Randolph county

Project Area (acres)

35.4

Project Coordinates (latitude and longitude)

Physiographic Province

35°37’37.32” N, 79° 51'13.27" W
Project Watershed Summary Information
Carolina Slate Belt of the Piedmont Physiographic Province

River Basin

Yadkin-Pee Dee

USGS Hydrologic Unit 8-digit 03040104

USGS Hydrologic Unit 14-digit 03040104030010
DWR Sub-basin 03-07-15

Project Drainiage Area (acres) 4,083

Project Drainage Area Percentage of Impervious Area 2%

CGIA Land Use Classification

2.01.03 — Hay and Pasture Land; 2.99.05 - Farm Ponds; 4 — Forest Land; 1 - Urban and Developed Lanc
Reach Summary Information

Parameters Little River UTIA UT1B Reach|UT1B Reach| UT2 Reach | UT2 Reach UT2A UT2A UT28 uT2C
1 28&3 1 2 Reach 1 Reach 2

Length of reach (linear feet) - Post-Restoration 3,911 597 480 575 1,547 681 386 1,364 1,046 247
Drainage area (acres) 4,083 38 19 45 246 378 64 102 22 51
NCDWR stream identification score 43.5 22.5 24.5 30 35.5 35.5 27 35 23.7 31
NCDWR Water Quality Classification C
Morphological Desription (stream type) P | | | P | P | P | | P | | P
Evolutionary trend (Simon's Model) - Pre- Restoration m ] | Il | [ wav ] v Il [ v ] T Il

Underlying mapped soils

Badin-Tarrus Complex, Chewacla Loam, Georgeville silt loam, Georgeville silty clay loam, Mecklenburg clay loam, Riverview sandy

loam
Drainage class - -—- - - - - - - - -
Soil hydric status --- -- -- - -- - - - - -
Slope 0.0051 0.0389 0.03 0.0583 0.0093 0.0075 0.0102 0.011 0.0259 0.0154
FEMA classification AE*
Native vegetation community Piedmont Bottomland Forest / Mixed Mesic Hardwood Forest

Percent composition exotic invasive vegetation -Post-Restoration

0%

Regulatory Considerations

Regulation Applicable? Resolved? Supporting Documentation
Waters of the United States - Section 404 X X USACE Nationwide Permit No.27 and DWQ 401
Waters of the United States - Section 401 X X Water Quality Certification No. 3885.
Division of Land Quality (Dam Safety) N/A N/A N/A
Hopewell Mitigation Plan; Wildlands determined
Endangered Species Act X X "no effect" on Randolph County listed endangered
species. (Letter from USFWS dated July 27, 2012)
R . No historic resources were found to be impacted
Hist P tion Act X X
storic Freservation Ac (letter from SHPO dated 7/13/2012).
Coastal Z, M t Act (CZMA)/Coastal A M t
oastal Zone Management Act ( )/Coastal Area Managemen N/A N/A N/A
Act (CAMA)
Little River is a mapped Zone AE floodplain with
defined base flood elevations. A floodway has not
FEMA Floodplain Compliance X X been delineated but non-encroachment widths
have been defined; (FEMA Zone AE, FIRM panel
7648).
Essential Fisheries Habitat N/A N/A N/A




APPENDIX 2. Visual Assessment Data
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Table 5a. Visual Stream Morphology Stability Assessment Table

Hopewell Stream Mitigation Site
DMS Project No. 95352
Monitoring Year 2 - 2016

UT1B Reach 1 (480 LF)

Number Number of Amount of 9% Stable, Number with | Footage with | Adjust % for
Major Channel . Stable, Total Number o ENE Stabilizing Stabilizing Stabilizing
Channel Sub-Category Metric ) . . Unstable Unstable Performing as
Category Performing as [ in As-Built Woody Woody Woody
Segments Footage Intended N N N
Intended Vegetation Vegetation Vegetation
1. Vertical Stability Aggradation 0 0 100%
(Shallow and Run units) Degradation 0 0 100%
2. Riffle Condition Texture/Substrate 8 8 100%
1. Bed
3. Meander Pool Depth Sufficient 8 8 100%
Condition Length Appropriate 8 8 100%
Thalwdeg c:ntzrl:g at upstream of 8 3 100%
4. Thalweg Position meander ben ( un)
Thalweg centering at downstream of 8 3 100%
meander bend (Glide) ’
Bank lacking vegetative cover resulting
1. Scoured/Eroded simply from poor growth and/or scour 0 0 100% n/a n/a n/a
and erosion.
Banks undercut/overhanging to the
extent that mass wasting appears likely.
2. Bank 2. Undercut Does NOT include undercuts that are 0 0 100% n/a n/a n/a
modest, appear sustainable and are
providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% n/a n/a n/a
Totals 0 0 100% n/a n/a n/a
. Structures physically intact with no
1.0 Il Integrit
verall Integrity dislodged boulders or logs. n/a n/a n/a
Grad trol structs hibiti
2. Grade Control ra. e control structures exnibir Il'\g. n/a n/a n/a
maintenance of grade across the sill.
3. Engineer(:d 2a. Piping Structures Iaéking any substantial flow n/a n/a n/a
Structures underneath sills or arms.
Bank erosion within the structures extent
3. Bank Protecti
ank Protection of influence does not exceed 15%. n/a n/a n/a
Pool forming structures maintaining
~Max Pool Depth : Bankfull Depth > 1.6
4. Habitat ax Fool Dep ankiull Dep n/a n/a n/a

Rootwads/logs providing some cover at
baseflow.

“Excludes constructed shallows since they are evaluated in section 1.




Table 5b. Visual Stream Morphology Stability Assessment Table
Hopewell Stream Mitigation Site
DMS Project No. 95352
Monitoring Year 2 - 2016

UT2 Reach 1 & 2 (2,228 LF)

Number Number of Amount of 9% Stable, Number with | Footage with | Adjust % for
Major Channel . Stable, Total Number o ENE Stabilizing Stabilizing Stabilizing
Channel Sub-Category Metric ) . . Unstable Unstable Performing as
Category Performing as [ in As-Built Woody Woody Woody
Segments Footage Intended N N N
Intended Vegetation Vegetation Vegetation
1. Vertical Stability Aggradation 0 0 100%
(Shallow and Run units) Degradation 0 0 100%
2. Riffle Condition Texture/Substrate 30 30 100%
1. Bed
3. Meander Pool Depth Sufficient 29 29 100%
Condition Length Appropriate 29 29 100%
Thalwdeg c:ntzrl:g at upstream of 29 29 100%
4. Thalweg Position meander ben ( un)
Thalweg centering at downstream of 29 29 100%
meander bend (Glide) ?
Bank lacking vegetative cover resulting
1. Scoured/Eroded simply from poor growth and/or scour 0 0 100% n/a n/a n/a
and erosion.
Banks undercut/overhanging to the
extent that mass wasting appears likely.
2. Bank 2. Undercut Does NOT include undercuts that are 0 0 100% n/a n/a n/a
modest, appear sustainable and are
providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% n/a n/a n/a
Totals 0 0 100% n/a n/a n/a
. Structures physically intact with no
1.0 Il Integrit 32 32 100%
verall Integrity dislodged boulders or logs. ?
2. Grade Control Gréde control structures exhibitingl 13 13 100%
maintenance of grade across the sill.
3. Engineer(:d 2a. Piping Structures Iaéking any substantial flow 13 13 100%
Structures underneath sills or arms.
3. Bank Protection Ba|.'\k erosion within the structures extent 20 20 100%
of influence does not exceed 15%.
Pool forming structures maintaining
~Max Pool Depth : Bankfull Depth > 1.6
4. Habitat ax Mool Pepth : Sankiufl bep 20 20 100%

Rootwads/logs providing some cover at
baseflow.

“Excludes constructed shallows since they are evaluated in section 1.




Table 5c. Visual Stream Morphology Stability Assessment Table
Hopewell Stream Mitigation Site
DMS Project No. 95352
Monitoring Year 2 - 2016

UT2A Reach 1 & 2 (1,750 LF)

Number Number of Amount of 9% Stable, Number with | Footage with | Adjust % for
Major Channel . Stable, Total Number o ENE Stabilizing Stabilizing Stabilizing
Channel Sub-Category Metric ) . . Unstable Unstable Performing as
Category Performing as [ in As-Built Woody Woody Woody
Segments Footage Intended N N N
Intended Vegetation Vegetation Vegetation
1. Vertical Stability Aggradation 0 0 100%
(Shallow and Run units) Degradation 0 0 100%
2. Riffle Condition Texture/Substrate 31 31 100%
1. Bed
3. Meander Pool Depth Sufficient 31 31 100%
Condition Length Appropriate 31 31 100%
Thalwdeg c:ntzrl:g at upstream of 31 31 100%
4. Thalweg Position meander ben ( un)
Thalweg centering at downstream of 31 31 100%
meander bend (Glide) ?
Bank lacking vegetative cover resulting
1. Scoured/Eroded simply from poor growth and/or scour 0 0 100% n/a n/a n/a
and erosion.
Banks undercut/overhanging to the
extent that mass wasting appears likely.
2. Bank 2. Undercut Does NOT include undercuts that are 0 0 100% n/a n/a n/a
modest, appear sustainable and are
providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% n/a n/a n/a
Totals 0 0 100% n/a n/a n/a
. Structures physically intact with no
1.0 Il Integrit 32 32 100%
verall Integrity dislodged boulders or logs. ?
Grad trol structs hibiti
2. Grade Control ra. e control structures exnibr Il'\g. 2 2 100%
maintenance of grade across the sill.
3. Engineer(:d 2a. Piping Structures Iaéking any substantial flow ) ) 100%
Structures underneath sills or arms.
3. Bank Protection Ba|.'\k erosion within the structures extent 21 21 100%
of influence does not exceed 15%.
Pool forming structures maintaining
~Max Pool Depth : Bankfull Depth > 1.6
4. Habitat ax Mool Pepth : Sankiufl bep 20 20 100%

Rootwads/logs providing some cover at
baseflow.

“Excludes constructed shallows since they are evaluated in section 1.




Table 5d. Visual Stream Morphology Stability Assessment Table

Hopewell Stream Mitigation Site
DMS Project No. 95352
Monitoring Year 2 - 2016

UT2B Reach 2 (198 LF)

Number Number of Amount of 9% Stable, Number with | Footage with | Adjust % for
Major Channel . Stable, Total Number o ENE Stabilizing Stabilizing Stabilizing
Channel Sub-Category Metric ) . . Unstable Unstable Performing as
Category Performing as [ in As-Built Woody Woody Woody
Segments Footage Intended N N N
Intended Vegetation Vegetation Vegetation
1. Vertical Stability Aggradation 0 0 100%
(Shallow and Run units) Degradation 0 0 100%
2. Riffle Condition Texture/Substrate 7 7 100%
1. Bed
3. Meander Pool Depth Sufficient 6 6 100%
Condition Length Appropriate 6 6 100%
Thalwdeg c:ntzrl:g at upstream of 6 6 100%
4. Thalweg Position meander ben ( un)
Thalweg centering at downstream of 6 6 100%
meander bend (Glide) ’
Bank lacking vegetative cover resulting
1. Scoured/Eroded simply from poor growth and/or scour 0 0 100% n/a n/a n/a
and erosion.
Banks undercut/overhanging to the
extent that mass wasting appears likely.
2. Bank 2. Undercut Does NOT include undercuts that are 0 0 100% n/a n/a n/a
modest, appear sustainable and are
providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% n/a n/a n/a
Totals 0 0 100% n/a n/a n/a
. Structures physically intact with no
1.0 Il Integrit 6 6 100%
verall Integrity dislodged boulders or logs. ;
Grad trol structs hibiti
2. Grade Control ra. e control structures exnibr Il'\g. n/a n/a n/a
maintenance of grade across the sill.
3. Engineer(:d 2a. Piping Structures Iaéking any substantial flow n/a n/a n/a
Structures underneath sills or arms.
3. Bank Protection Ba|.'\k erosion within the structures extent 6 6 100%
of influence does not exceed 15%.
Pool forming structures maintaining
~Max Pool Depth : Bankfull Depth > 1.6
4. Habitat ax Pool Depth : Bankiull Dep 6 6 100%

Rootwads/logs providing some cover at
baseflow.

“Excludes constructed shallows since they are evaluated in section 1.




Table 5e. Visual Stream Morphology Stability Assessment Table

Hopewell Stream Mitigation Site
DMS Project No. 95352
Monitoring Year 2 - 2016

UT2C Reach 2 (110 LF)

Number Number of Amount of 9% Stable, Number with | Footage with | Adjust % for
Major Channel . Stable, Total Number o ENE Stabilizing Stabilizing Stabilizing
Channel Sub-Category Metric ) . . Unstable Unstable Performing as
Category Performing as [ in As-Built Woody Woody Woody
Segments Footage Intended N N N
Intended Vegetation Vegetation Vegetation
1. Vertical Stability Aggradation 0 0 100%
(Shallow and Run units) Degradation 0 0 100%
2. Riffle Condition Texture/Substrate 5 5 100%
1. Bed
3. Meander Pool Depth Sufficient 4 4 100%
Condition Length Appropriate 4 4 100%
Thalwdeg c:ntzrl:g at upstream of 4 4 100%
4. Thalweg Position meander ben ( un)
Thalweg centering at downstream of 4 4 100%
meander bend (Glide) ’
Bank lacking vegetative cover resulting
1. Scoured/Eroded simply from poor growth and/or scour 0 0 100% n/a n/a n/a
and erosion.
Banks undercut/overhanging to the
extent that mass wasting appears likely.
2. Bank 2. Undercut Does NOT include undercuts that are 0 0 100% n/a n/a n/a
modest, appear sustainable and are
providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% n/a n/a n/a
Totals 0 0 100% n/a n/a n/a
. Structures physically intact with no
1.0 Il Integrit 4 4 100%
verall Integrity dislodged boulders or logs. ;
Grad trol structs hibiti
2. Grade Control ra. e control structures exnibr Il'\g. n/a n/a n/a
maintenance of grade across the sill.
3. Engineer(:d 2a. Piping Structures Iaéking any substantial flow n/a n/a n/a
Structures underneath sills or arms.
3. Bank Protection Ba|.'\k erosion within the structures extent 4 4 100%
of influence does not exceed 15%.
Pool forming structures maintaining
~Max Pool Depth : Bankfull Depth > 1.6
4. Habitat ax Pool Depth : Bankiull Dep 4 4 100%

Rootwads/logs providing some cover at
baseflow.

“Excludes constructed shallows since they are evaluated in section 1.




Table 5f. Visual Stream Morphology Stability Assessment Table

Hopewell Stream Mitigation Site
DMS Project No. 95352
Monitoring Year 2 - 2016

UT2C Reach 3 (137 LF)

Number Number of Amount of 9% Stable, Number with | Footage with | Adjust % for
Major Channel . Stable, Total Number o ENE Stabilizing Stabilizing Stabilizing
Channel Sub-Category Metric ) . . Unstable Unstable Performing as
Category Performing as [ in As-Built Woody Woody Woody
Segments Footage Intended N N N
Intended Vegetation Vegetation Vegetation
1. Vertical Stability Aggradation 0 0 100%
(Shallow and Run units) Degradation 0 0 100%
2. Riffle Condition Texture/Substrate 3 3 100%
1. Bed
3. Meander Pool Depth Sufficient 2 2 100%
Condition Length Appropriate 2 2 100%
Thalwdeg c:ntzrl:g at upstream of 2 2 100%
4. Thalweg Position meander ben ( un)
Thalweg centering at downstream of 2 2 100%
meander bend (Glide) ’
Bank lacking vegetative cover resulting
1. Scoured/Eroded simply from poor growth and/or scour 0 0 100% n/a n/a n/a
and erosion.
Banks undercut/overhanging to the
extent that mass wasting appears likely.
2. Bank 2. Undercut Does NOT include undercuts that are 0 0 100% n/a n/a n/a
modest, appear sustainable and are
providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% n/a n/a n/a
Totals 0 0 100% n/a n/a n/a
. Structures physically intact with no
1.0 Il Integrit 1 1 100%
verall Integrity dislodged boulders or logs. ;
Grad trol structs hibiti
2. Grade Control ra. e control structures exnibr Il'\g. n/a n/a n/a
maintenance of grade across the sill.
3. Engineer(:d 2a. Piping Structures Iaéking any substantial flow n/a n/a n/a
Structures underneath sills or arms.
3. Bank Protection Ba|.'\k erosion within the structures extent 1 1 100%
of influence does not exceed 15%.
Pool forming structures maintaining
~Max Pool Depth : Bankfull Depth > 1.6
4. Habitat ax Pool Depth : Bankiull Dep 1 1 100%

Rootwads/logs providing some cover at
baseflow.

“Excludes constructed shallows since they are evaluated in section 1.
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Stream Photographs
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UT2B R1 - Photo Point

b
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UT2B R1 - Photo Point 3 looking upstream (06/28/. UT2B R1 - Photo Point 3 looking downstream (06/28/2016)




UT2B R1 - Photo Point 4 looking upstream (06/28/2016)
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UT2A R1 - Photo Point 6 looking upstream (06/2
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UT2A R1 - Photo Point 7 looking downstream (06/28/2016)
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UT2A R2 - Photo Point 8 looking upstream (06/28/2016)
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UT2A R2 - Photo Point 9 looking upstream (06/28/2016)

UT2A R2 - Photo Point 9 looking downstream (06/28/2016)
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looking downstream (06/28/2016)

UT2A R2 - Photo Point 11 looking upstream (06/28/2016)

TR R

UT2A R2 - Photo Point 11
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UT2A R2 - Photo Point 12 looking upstream (06/28/2016)

UT2A R2 - Photo Point 12

looking downstream (06/28/2016)




T2A R2 — Photo Point 15 looking upstream (06/28/2016 UT2A R2 - Photo Point 15 looking downstream (06/28/2016




UT2C R1 - Photo Point 16 looking upstream (06/28/2016)




R1 - Photo Point 19 looking upstream (06/28/. U
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UT2C R1 - Photo Point 21 looking upstream (06/28/2016) UT2C R1 — Photo Point 21 looking downstream (06/2
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UT2C R3 - Photo Point 23 looking upstream (06/28/2016) UT2C R3 — Photo Point 23 looking downstream (06/28/2016)
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UT2 R1 - Photo Point 24 looking upstream (06/28/2016) UT2 R1 — Photo Point 24 looking downstream (06/28/2016)




UT2 R1 - Photo Point 27 looking upstream (06/28/2016) T2 R1 - Photo Point 27 looking downstream (06/28/2016)




UT2 R1 - Photo Point 30 looking upstream (06/28/2016) T2 R1 - Photo Point 30 looking downstream (06/28/2




UT2 R1 - Photo Point 31 looking upstream (06/28/2016) T2 R1 - Photo Point 31 looking downstream (06/28/2016)
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UT2 R2 — Photo Point 33 looking upstream (06/28/2016) 2 R2 — Photo Point 33 looking downstream (06/28/2016)
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UT2 R2 — Photo Point 35 looking upstream (06/28/2016)
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UT2 R2 — Photo Point 35 looking downstream (06/28/2016)

Little River R1 — Photo Point 36 looking upstream (06/28/2016)

Little River R1-Photo Point 36 looking downstream (06/28/2016)
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Little River R2 — Photo Point 39 looking upstream (06/28/2016)




Little River R2 — Photo Point 40 looking upstream (06/28/2
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Little River R2—Photo Point 41 looking downstream (06/28/2016)

Little River R2 — Photo Point 42 looking upstream (06/28/2016) Little River R2—Photo Point 42 looking downstream (06/28/20




ittle River R2—-Photo Point 43 looking downstream (06/28/2016)
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Little River R2 — Photo Point 45 looking upstream (06/28/2016) Little River R2—Photo Point 45 looking downstream (06/28/2016)
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UT1A R1 - Photo Point 48 looking upstream (06/28/2016) UT1A R1 - Photo Point 48 looking downstream (06/28/2016)
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UT1A R1 - Photo Point 49 looking upstream (06/28/2016)
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UT1A R1 - Photo Point 51 looking upstream (06/28/2016) UT1A R1 - Photo Point 51 looking downstream (06/28/2016)
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UT1A R1 - Photo Point 52 looking upstream (06/28/2016)

UT1A R1 - Photo Point 54 looking upstream (06/28/2016) UT1A R1 - Photo Point 54 looking downstream (06/28/2016)




UT1B R1 - Photo Point 57 looking upstream (06/28/2016) UT1B R1 - Photo Point 57 looking downstream (06/28/2016)




. -

4 3 ST B :

UT1B R1 - Photo Point 59 looking upstream (06/28/2016)

UT1B R1 - Photo Point 59 looking downstream (06/28/2016)

UT1B R1 - Photo Point 60 looking upstream (06/28/2016)

UT1B R1 - Photo Point 60 looking downstream (06/28/2016)
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upstream (06/28/2016)




UT1B R3 - Photo Point 64 looking upstream (06/28/2016)

UT1B R3 - Photo Point 64 looking downstream (06/28/2016)




Vegetation Photographs



Vegetation Plot 5 (06/28/2016) Vegetation Plot 6 (06/28/2016)




Vegetation Plot 7 (06/28/2016) Vegetation Plot 8 (06/28/2016)
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Vegetation Plot 9 (06/28/2016) Vegetation Plot 10 (06/28/2016)




Vegetation Plot 13 (06/28/2016)
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Vegetation Plot 19 (06/28/2016) Vegetation Plot 20 (06/28/2016)
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Vegetation Plot 21 (06/2 Vegetation Plot 22 (06/28/2016)
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Vegetation Plot 23 (06/28/2016) Vegetation Plot 24 (06/28/2016)




Vegetation Plot 25 (06/28/2016) Vegetation Plot 26 (06/28/2016)
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Vegetation Plot 29 (06/28/2016) Vegetation Plot 30 (06/28/2016)




Vegetation Plot 31 (06/28/2016)




APPENDIX 3. Vegetation Plot Data



Table 7. Vegetation Plot Criteria Attainment Table
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DMS Project No. 95352
Monitoring Year 2 - 2016

Plot

MY2 Success Criteria
Met (Y/N)

Tract Mean

Y

O |IN|[O|VN|R|IWIN]|-

=
o

=
=

[EEN
N

[EEN
w

[y
o

[EEN
(%)

=
(e}

[EEN
~N

[EEN
(o]

[EEN
(Xe]

N
o

N
[y

N
N

N
w

N
N

N
w

N
(e)]

N
~

N
(0]

N
o

w
o

<|[=<|=<|=<|=<|=<|=<|=<[=<|=<|=<|=<|=<]|=<|=<|=<|=<|=<|=<|<]|=<]|=<|=<|[=<|<]|=<|<]|<]|=<]|=<

w
-

100%




1€ si0|d p3jdwes

[44 (pa1ejnajed) syo|d paiinbay

SE'S8¢8TT (w bs) easy

91IS uonesiiA weans [[amadoH awep 103f04d

7S€S6 9po) pafo.d

AYVINIAINS 1D310dd

‘papn|oxa a.e swals Suissiw pue peap 10|d YIea 1o) (PaUIqUIOI SI9IUN|OA [einjeu pue pajue|d) sa1dads Yoea Jo SW1s SulAl| [B10] JO JUNOD BY1 JO XIJ1ew v dds pue j0|d Aq swais 11V
‘pPapN|IXa a4e swa)s Suissiw pue peap 30|d Yoea 404 s3193ds Yyoea Jo swiais SulAll ILNV1d JO JUNO 3Y3 JO Xlijew v dds pue 10|14 Aq swais pajueld
-10|d yoeas Joj adAy Aq palj|e1 sanjea a8eweq 10]d Aq aSeweq

*sa1nads yoes 1oy adAy Aq paljjel sanjea aeweq dds Aq aSeweq

‘yoea Aq paoedwi SWa)s |B10) JO JUDIId PUB SIIUIINDIO JO JAGUINU YHM S3sse|d aSewep Juanbauy 1sow Jo 1s1] aSeweq
'sa10ads Aq pa1si| sasse|d JoSIA Jo uonnquisip Adusnbaly dds Aq 103IA

's30|d || JOj SW1S J0) S3SSe|d J0SIA Jo uonnquisip Adusnbauy 10810

*("032 ‘BuIssIw ‘Swia)s peap ‘swals aAl|) elep AJewwns pue uol1edo| yum paAains syold Jo 1si] s10|d

'SW91S J991UN|OA/|BINIEU ||B PUE ‘SW)S pajue|d [|e ‘S9ye1s dAl| SIpN|dUI SIYL "JeaA Yoea Joy ‘@4de Jad SwWals TYLOL SH YUM paisi| st 199foad yoe3

Swajs |ejo) 1aloid

“S2HE1S SAI| SIPN|IX3 SIYL “Jedh yoea 1oy ‘a.0e Jad SWals GILNY1d SH Yim paisi| st 3o3foud yoe3

pajue|d afoid

‘e1ep 129(oud pue (s)30afoud Jo Asewwins e pue ‘s3aysyJom yodal ayi 9|1y aseqeiep Jo uonduasag ejepeld|n
........... LN3INND0A SIHL NI SLIFHSHYOM 10 NOILdI¥ISIa

YrEEBLTS azis 3|l4

AgNY awep 493ndwo)

1UDWISSISSY UOIIRISFIA\T JBIA BULIONUOIN\SULIONUOIN\ddd UONESIMIA [[PM3dOH EETZ0-G00\5199(01daAIIV\:D

uoned’o] aseqeleq

qpW-ZAIN |[oMmadoH G ZA-|001AIua-daa-5AD

awep aseqeleq

T¥:¢T 9T0C/€T/L

paJedasd areq

sineq Agqny

Ag pasedaud 1oday

9T0Z - Z 483 Buniojuoy

7SES6 "ON 13(0.d SING

9)S uonesiiN weass [[omadoH

e1EPEIDIA - S9|qeL UoNeIdsIA SAD "8 el




papnoul s1333unjoA

[ GRSy Bl S ]
SWls [e10] 1] %0T uey3 ssa| Aq ‘syuawalinbal 198w 03 sjie4
saye1s anl| uipnjoul swals pajueld jo JaquinN :||y-d %0T ueyl ssa| Aq 1nq ‘syuawalinbal spaaaxg
s9ye1S 9A1| Sulpn|axa swajs pajue|d Jo Jaquiny :S1oud 9%0T Aq sjuswalinbai spaadx3
608 | <09 | 09 L6v'T | 195 | 19§ (95 [ 9z [ 9¢s 195 [ (95 [ 495 055z [ 9zs | 9eS 9zs [ 98y | 98p 889 | Svv | Spp  |3udvad swais
c | s | s g | 9 | 9 s | s [ s v | v | ¥ s | v [ v t | 9 [ 9o t | v | v [wnodsapads
200 200 200 200 200 200 200 (s3¥ov) az1s
T T 1 T T T 1 (saue) azis
(4 ST ST LE 1 1 T €T €T 1 T 143 €9 €T €1 €T 4 (45 LT T T N0 Wajs
EEN w2 pasuim 030]D SNW(N
€ qniys Al19quap|3 UowWo) SISUaPLUDI SNINGUIDS|
T T T € € € [3 T T z [3 z EEN EO paJ UIayLoN 0iqnJ sn21anp
T z z v v v T T T € € € € € € [ [4 [4 EDTN B0 MOJjIM sojj2yd sna1anp
v v v S S S € € € [4 [4 4 € € € 2 [2 2 ED 20 Inu3sayd duiems 1IXNDY2IW SN242nD
EEN eo sn21anp
I3 EEIN Aaiayo >pejg DUII0JAS SNUNId
8 8 8 T T B z 4 [4 L L L [4 [4 [ 4 [4 [4 € € € EDN 210wedAs uedLBWY]| SI[D3UBPIIIO SNUDIDS
EEIN auid puod DUI0.435 SNUld
EEITE wn3yoe|g D2110A|AS DSSAN
T T 1 z z z z T T EEITR @andiny pJafidiny uopuapolir]
1 0S z EEIN wngeams n|f1204A1s spquippinbi]
EEIE Jepadpals uiaise] pupju1biin sniadjuny,
T T EEN nuem yde|g p4bIu sup|bny|
T T T € € € S S S 9 9 9 T T T EEIN yse usalg DpajubA|Asuuad snuixoi4
T 1 EEIN uowwisiad uowwo) pupiuibain soifdsoiq
EEITE uioymey snbanini)y
EEITE Jepad allym duey saploAy) slibdArapbwby)
ECIN Aiiaquesng DIDBINAD] 51313D
EEI A1odIH Y %)
T T T T T T T T T ED Y21q JaALY p.bju pjnjag
qniys Jap|e [9zeH 010JN1I3S SNUJY|
EEIN ajdew pay wnignJ 13|
L lle-d s10ud L lle-d s10ud L lle-d s1oud n lle-d s10ud L lle-d s10ud L lle-d s10ud I lle-d stoud | adAy sapads awep uowwo) EITEIYENTIEREN
£30]d uoneyadan 930|d uoneladan S 30]d uoneladan 10|d UoieIasan € 10|d uone3as 210|d uoneadap T 30]d uoneiadan
(9102 ZAW) B3BQ 30]d JUALIND

9102 - T 4894 SutoyuoN

TSES6 'ON 19f0ud SNA

211S uonesiiN weans |[omadoyH

(sueaAl |lenuuy yam 10|d Aq s3199ds) swiais |e10) pue pajueld ‘e d|qeL



papnoul s1333unjoA

[ GRSy Bl S ]
SWls [e10] 1] %0T uey3 ssa| Aq ‘syuawalinbal 198w 03 sjie4
saye1s anl| uipnjoul swals pajueld jo JaquinN :||y-d %0T ueyl ssa| Aq 1nq ‘syuawalinbal spaaaxg
s9ye1S 9A1| Sulpn|axa swajs pajue|d Jo Jaquiny :S1oud 9%0T Aq sjuswalinbai spaadx3
068 | (95 | 195 7987 | 98y | 98¥ 889 | /95 | 195 o8y | 98y | 98% 8z, | (09 [ £09 (95 [ 495 | 195 889 | 9z | 9¢§ [3udviadswais
6 | 9 [ o 9 | ¢ [ € g | 9 [ 9 s | s [ s 6 | 9 [ o s | 9 | 9 L | s | s |wnodsapads
200 200 200 200 200 200 200 (s3¥ov) az1s
T T 1 T T T 1 (saue) azis
[44 1 YT 9 [43 [ LT YT 1 T [ [ 81 ST ST YT T 1 LT €T €T UN0d Wais
EEN w2 pasuim 030]D SNW(N
qniys Al19quap|3 UowWo) SISUaPLUDI SNINGUIDS|
€ T T T T T [ 4 4 S S S 4 4 4 T T T ED 20 Pa UIYHON 0JGn. $n212ND
T T 3 T T T T T T [4 [4 [4 EDTN 3eo MOJjIM sojjayd sna1anp
9 9 9 T T T T z [4 T T T z [4 4 EEN 50 1nU3saYd dwems 1IXNDY2IW SN213ND
T EEIN 3eo sn2ianp
EEIN Auiayo >pejg DUJI043S SNUN.Id
€T 6 6 v v v T T T z z [ L L L S S S EDN 210wedAs uedLBWY]| SI[D3U3PIIIO SNUDID|H
EEIN auid puod DUI0435 SNuUld
T EETE wn3yoe|g D2110A|AS DSSAN
S € € T [ 4 4 4 [ 4 2 2 v ES EEXCI 0Ja3fid)jny uoipuaporsy
EEIN wngeams n|f1204A1s spquippinbi]
EEIE Jepajpal uiaise] pupju1biin sniadjuny,
[4 v T T € EEN nujem e|g p4bJu supjbny|
T T T T T 4 € € € I3 I3 v T T z T T T EEIN yse usalg DpajubA|ASuuad snuixo.4
T [14 z 1 EEIN uowwsiad uowwo) bupiuibain soifdsoiq
T EEITE uioymey snbanini)y
EEITE Jepad allym duey saploAy) slibdArapbwby)
ECIN Aiiaquesng DIDBINAD] 51313D
EEI A1odIH Y %)
T T T [ [ 4 € € € T T T 4 [4 [4 € € € ED Y21q JaALY 0ib1u DjN}ag
qniys Jap|e [9zeH 010JN1I3S SNUJY|
EEIN ajdew pay wnignJ 13|
L lle-d s10ud L lle-d s10ud L lle-d s1oud n lle-d s10ud L lle-d s10ud L lle-d s10ud I lle-d stoud | adAy sapads awen uowwo) ENCYENTIEES
T 10|d uoneasapn €1 30|d uoneiasan 21 10|d uonejasapn 1T 30|d uonelasapn 0T 10|d Uonelasan 6 30|d uoneladan 810|d Uoneladap
(9102 ZAW) B3BQ 30]d JUALIND

910Z - Z 4824 Buioyuo

75€56 "ON 32[01d SING

211S uonesiiN weans |[omadoyH

(suea|\l [enuuy Yam 101d Aq sa10ads) swais [e101 pue pajueld ‘g6 d|qeL



papnoul s1333unjoA

[ GRSy Bl S ]
SWls [e10] 1] %0T uey3 ssa| Aq ‘syuawalinbal 198w 03 sjie4
saye1s anl| uipnjoul swals pajueld jo JaquinN :||y-d %0T ueyl ssa| Aq 1nq ‘syuawalinbal spaaaxg
s9ye1S 9A1| Sulpn|axa swajs pajue|d Jo Jaquiny :S1oud 9%0T Aq sjuswalinbai spaadx3
o8y | 98y | 98p (09 [ 209 [ 09 SsTT | 98y | o8 659T | 9z5 | 9¢S vS9'y [ 209 | £09 (95 [ 495 | 195 SSZ'T | £09 | £09 [3wdV 4od swais
9 | 9 | 9 v | v [ v s | v [ v 6 | ¢ | ¢ g | ¢ | ¢ s | s | s L | s | s |wnodsapads
00 <00 200 <00 00 <00 200 (s3¥dV) az1s
T T 1 T T T 1 (saue) azis
(43 [ [ ST ST ST 153 [ (4% 114 €T €T STT ST ST YT T 1 1€ ST ST JUN0d Wajs
EEN w2 pasuim 030]0 SNW(N
qniys Al19quap|3 Uowwo) SISUaPLUDI SNINGUIDS|
€ € € S S S [4 4 [4 T T T T T T [ 4 [4 9911 0 PaJ UIaYLON 04qnJ sn21anH
T z 3 T T T T T T EDN B0 MO[jIM sojjayd sna1anp
T T T T T T T T T T 4 T T T T EEN 50 1S9y dwems 1IXNDY2IW SN212ND
EEN eo sn21anp
EEIN Auiayo >pejg DUII0JAS SNUNId
€ € € T T T 0z v 2 € [4 [4 2 2 2 9 9 9 6 6 6 EDN 210wedAs uedLBWY]| SI[D3UBPIIIO SNUDIDS
EEIN auid puod DUI0435 SNUld
EEE wn3yoe|g D2110A|AS DSSAN
T T 1 z z z 9 T T EEITE aandiny pJafidiny uopuapolir]
1 (4 G9 v ESIN wng1eams n|f1204A1s spquippinbi]
EEE Jepadpal uiaise] pupju1biin sniadjuny,
EEE nujemyde|g pJbJu supjbnr|
T T T S [5 S 9 9 9 z 7 [ v v v v v v 7 7 z EEN yse usain|  bojupnAsuuad snuixoid
[43 EEIN uowwsiad uowwo) bupiuibain soifdsoiq
EEE uioymey snbanini)y
EEITE Jepad alym dluey saploAy3 slipdArapwpy)
994] Aiiaquesng DIDBINAD] 51313D
EEIE A1oddIH Y %)
z [4 z v 12 2 € T T 2 € € € € € T T T T T T ES Y21q SNy p.bju pjnjag
T qniys Jap|e [9zeH 010JN1I3S SNUJY|
EEIN ajdew pay wnignJ 13|
L lle-d s10ud L lle-d s10ud L lle-d s1oud n lle-d s10ud L lle-d s10ud L lle-d s10ud I lle-d stoud | adAy sapads awep uowwo) EITEIYENTIEREN
12 10|d uonelasapn 0z 30]d uonelasapn 6T 10|d uonejasan 8T 10|d uonejasdapn LT 10|d uoneadapn 97T 10|d uonelasan ST 10|d uonejasan
(9102 ZAW) B3BQ 30]d JUALIND

9102 - T 4894 SutoyuoN

TSES6 'ON 19f0ud SNA

211S uonesiiN weans |[omadoyH

(suea\l |enuuy yam 10|d Aq s3199ds) swiais |e10) pue pajueld “d6 d|qel



papnoul s1333unjoA

[ GRSy Bl S ]
SWls [e10] 1] %0T uey3 ssa| Aq ‘syuawalinbal 198w 03 sjie4
saye1s anl| uipnjoul swals pajueld jo JaquinN :||y-d %0T ueyl ssa| Aq 1nq ‘syuawalinbal spaaaxg
s9ye1S 9A1| Sulpn|axa swajs pajue|d Jo Jaquiny :S1oud 9%0T Aq sjuswalinbai spaadx3

98y | 98y | o8% 889 | 9zs | 9¢s sor | sor [ sov 889 | Sor [ SoOp 608 | <Sor | &Ov (vE'T | 195 | 19§ v/1T | Sy | Spp  [3¥DV 4ad swais

e | e [ ¢ s | s [ s [ o | s | s t | s | s s | s | s 6 | S | s |wnodsapads
200 200 200 200 200 00 200 (S3¥dV) az1s
T T 1 1 T T 1 (saue) azis
(43 [ [ LT €T €T [ 0T [ LT [ 0T (4 [ 0T 85 143 1 6T T T JUN0d Wajs
EEIN w[a pasuim DID[D SnwijN
qniys Al19quap|3 UoWWO) SISUaPLUDI SNINGUIDS|
€ € € 4 4 4 [4 [4 [ 4 T T T T T 991 0 PaJ UIaYLON 04qnJ sn21anH
4 [4 z T T T z 4 [4 T T T [4 [4 [ ED B0 MOJjIM sojjayd snasanp
€ € € € € € EEIN 50 1nUISaYd dwems 1IXNDY2IW SN213ND
T EEN eo sn21anp
EEIN Auiayo >pejg DUII0J3S SNUNId
v 2 I3 v v 2 4 4 [4 L 2 v [43 2 2 8 g 8 T T T EDN 210wedAs uedLBWY]| $1/DU3PIII0 SNUDID|]
EEIN auid puod DUI0.13S SNuUld
EEITE wn3yoe|g D2110A|AS DSSAN
1 1 T 1 T 1 1 1 T 1 EEI @andiny pJafidiny uopuapolir]
T T EEIN wngeams n|f1204A1s spquippinbi]
EEITE Jepadpals uiaise] pupju1biin sniadjuny,
EETE nujem oe|g pJbju supjbnr|
9 9 9 ] 2 2 € € € [4 [ 4 T 1 T S 4 4 2 2 2 EDN yse usain pajubAiAsuuad snuixp.4
€ T YT EEIN uowwisiad uowwo) pupiuibain soifdsoiq
EEITE uioymey snbanini)y
EEITE Jepad allym duey saploAy) slibdArapbwby)
ECIN Aiiaquesng DIDBINAD] 51313D
EEI A1odIH Y %)
z T T 4 [4 [4 € 4 [4 ED Y21q JaALY p.bju pjnjag
qniys Jap|e |azeH 010JN1I3S SNUJY|
EEIN ajdew pay wnignJ 13|
L lle-d s10ud L lle-d s10ud L lle-d s1oud n lle-d s10ud L lle-d s10ud L lle-d s10ud I lle-d stoud | adAy sapads awep uowwo) EITEIYENTIEREN
87 10|d uonelasapn 1T 10|d uonelasapn 97 10|d uonelasapn G 10|d uoneasap 2 10]d uonelasapn €2 30|d uonelasap 22 10|d uonelasdapn
(9102 ZAW) B3BQ 30]d JUALIND

910Z - Z 4824 Buioyuo

75€56 "ON 32[01d SING

211S uonesiiN weans |[omadoyH

(suea|\l [enuuy Yam 101d Aq sa10ads) swais [e101 pue pajueld “P6 d|qeL



SWas [e10] 11

Buipnjoul swajs pajueld Jo JlaquinN :||v-d

papn|oul s1933UnjoA

%0T Uey} s3] Aq ‘s)uswalinbal 199w 0}

4

%0T Uey) ss3| Aq 1nq ‘sjuswialinbal spaaoxy

%0T Aq syuswauinbal spasox3

6v9 [ 6v9 [ 69 66L | ses | ses 0LT'T o1s [ 91§ syT'z | 98y [ 98k 0e9'c | sov [ sop S62T | Svb | Syp |3V Jad swals
|t vi | ] ¢ 8T 8 | 8 s [ v [ v [ v v 9 | s | s [wnodsepads
LL°0 LL0 LL°0O <00 200 <00 (s3¥ov) azis
1€ 1€ 1€ T T T (saue) azis
L6V L6Y L6V 19 [444 [494 968 S6€ S6€ 39 [4) [4 S9 [} [ [43 1T 1T UN0d WIS
T EEN w3 pasuim DIDID SNWjN
€ qniys AJ13quap|3 uowwo) SISUaPDUDI SNINQUIDS
69 69 69 79 09 09 19 85 85 9 9 9 2 ¥ ¥ S S S ECINE Yeo paJ usayuoN 01qnJ sn21anD
TL 1L 1L 9¢ 9¢ 9 Ve vE vE 1 T 1 2a1) 420 MOJ|IM sojjayd snasanp
4 Ei4 El4 St 14 St 14 St 14 ECIR 3eo 1nu1sayd dwems 1xnpyaiw snaianp
4 EEMN Neo sn24anp
v EEN Auiayd yde|g DUII0.3S SnUNId
vTT vIT vTT STT 80T 80T 9T 0Tt 01T 1 2 T T S 910wWedAs uedpaWY $1/D3UAPII0 SNUDID|J
T T EEIN auid puod DUI3043S snuld
T EEI wn3ye|g D2110A|AS DSSAN
55 43 45 8T v 4 %9 T [Z4 T T T T T T ECI sandin 0.3fidijn3 uoipuapoiry
20T T9¢ ot €S ST EEM wng1eams on}f1ap4A1s spquiopinbi]
T EEIN 1epadpal uialses pupjuibiin sniadiun|
T T EEE nujem yde|g publu supbng
6 6 6 9TT S8 S8 €ET 98 98 14 4 14 4 14 4 € € € 9311 yse usaip pajupA|Asuuad snujxoi4
15 14 EE uowwisiad uowwo)d pupluib.ia soihdsolqg
T EEN uloyimeH snbanioi)
T EEIN Jepad aUym onuey|  saploAyl suodArapwny)
T T T T T T IR Assaguesng D10bIN3D| $13/3D
T EEIN A1odIH pAin)
€9 €S €9 18 144 144 w LE LE T T T T T T 93l Y2.1q oAy 0.1biu pjn3ag
T qniys Jap|e [9zeH DIDINIISS SNUJY
“ a|dew pay wniqni 133y
1 sioud 1 lle-d sioud 1 lie-d sioud 1 lie-d sioud 1 lie-d sioud 1 lie-d Sioud sweN uowwo)
(sT0Z/1) 0AN (sT0z/6) TAW 910Z) ZAW T€ 30|d uoie3asan 0€ 10|d uoneyadan 62 10|d uoijeadan

sueaj\ |enuuy

(9102 ZAIN) B3eQ 10|d 3UdLIND)

9T0Z - T 1e3d\ MC_._O 1UOIA

75€56 "ON 13[01d SING

2S uoneSIIA wealls |[pmadoH
(sueay |enuuy yum 10|d Aq sa1dads) swas |e10] pue pajueld ‘96 d|qeL




APPENDIX 4. Morphological Summary Data and Plots
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Table 10d. Baseline Stream Data Summary
Hopewell Stream Mitigation Site

DMS Project No. 95352

Monitoring Year 2 - 2016

Hopewell-UT1B Reach 1

Pre-Restoration

Reference Reach Data

Design

As-Built/Baseline

Parameter Gage UT1B See Table 10a. UT1B Reach 1 UT1B Reach 1
Min Max Min | Max Min | Max
Dimension and Substrate - Riffle
Bankfull Width (ft) 7.1 13.2 5.0 4.8
Floodprone Width (ft) 8 28 10 [ 25 12.4
Bankfull Mean Depth 0.7 1.1 0.4 0.4
Bankfull Max Depth 1.2 1.9 0.5 0.6
Bankfull Cross-sectional Area (ft*)|  N/A 8.0 12.0 See Table 10a. 1.9 1.8
Width/Depth Ratio 10.1 12.0 13.0 13.3
Entrenchment Ratio 2.2 10.0 25.0 2.6
Bank Height Ratio 2.5 1.0 1.0
D50 (mm) 52.3 56.3
Profile
Riffle Length (ft) [ 11 47
Riffle Slope (ft/ft) - 0.0154 0.033 0.0185 0.0646
Pool Length (ft) N/A See Table 10a. - 20 105
Pool Max Depth (ft) 1.4 | 2.6 1.9 2.5 1.1 1.6
Pool Spacing (ft) - 21 91 56 103
Pool Volume (fts)
Pattern
Channel Beltwidth (ft) 20 47 22 84 -
Radius of Curvature (ft) 10 84 25 42 —
Rc:Bankfull Width (ft/ft) N/A 0.9 7.5 See Table 10a. 1.8 3.0 -
Meander Length (ft) 68 294 56 210 —
Meander Width Ratio 1.8 4.2 1.6 6.0 ---
Substrate, Bed and Transport Parameters
Ri%/Ru%/P%/G%/S%
SC%/Sa%/G%/C%/B%/Be%
d16/d35/d50/d84/d95/d10(; N/A SC/15.41/52.3/136/172 See Table 108, SC/1/6/128/256/512
Reach Shear Stress (Competency) lb/ft 0.61 0.54
Max part size (mm) mobilized at bankfull
Stream Power (Capacity) W/m?
Additional Reach Parameters
Drainage Area (SM) 0.03 0.03 0.03
Watershed Impervious Cover Estimate (%) <1% <1% <1%
Rosgen Classification Eb/B4 Cab C4b
Bankfull Velocity (fps) 1.7 33 2.8
Bankfull Discharge (cfs) 12 6 5
Q-NFF regression (2-yr) 15
Q-USGS extrapolation (1.2-yr) N/A 7 See Table 10a.
Q-Mannings
Valley Length (ft) 431 431 431
Channel Thalweg Length (ft) 475 475 480
Sinuosity 1.1 1.0 1.2 1.1
Water Surface Slope (ft/ft)’ 0.0270
Bankfull Slope (ft/ft) 0.0369 0.0360 0.0246 0.0260

SC: Silt/Clay <0.062 mm diameter particles
(---): Data was not provided
N/A: Not Applicable
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APPENDIX 5. Hydrology Summary Data



Table 13. Verification of Bankfull Events
Hopewell Stream Mitigation Site

DMS Project No. 95352

Monitoring Year 2 - 2016

Date of Data

Reach Monitoring Year i Date of Occurrence Method
Collection
3/25/2015 Unknown Crest Gage
7/9/2015 Unknown Crest Gage
MY1 8/6/2015 8/6/2015 Stream Gage
UT1 B Reach 1 10/3/2015 10/3/2015 Stream Gage
11/5/2015 11/2/2015 Crest/Stream Gage
MY2 2/16/2016 2/16/2016 Stream Gage
4/19/2016 Unknown Crest Gage
7/9/2015 Unknown Crest Gage
MY1 10/3/2015 10/3/2015 Stream Gage
11/5/2015 11/2/2015 Crest/Stream Gage
1/6/2016 1/6/2016 Stream Gage
2/3/2016 2/3/2016 Stream Gage
2/10/2016 2/10/2016 Stream Gage
UT2 Reach 2 2/11/2016 2/11/2016 Stream Gage
MY 2/12/2016 2/12/2016 Stream Gage
2/13/2016 2/13/2016 Stream Gage
2/16/2016 2/16/2016 Stream Gage
3/27/2016 3/27/2016 Stream Gage
4/19/2016 Unknown Crest Gage
6/15/2016 6/15/2016 Stream Gage
3/25/2015 Unknown Crest Gage
MY1 10/3/2015 10/3/2015 Stream Gage
UT2A Reach 2 11/5/2015 11/2/2015 Crest Gage
MY2 1/20/2016 1/20/2016 Stream Gage
6/15/2016 6/15/2016 Stream Gage
3/25/2015 Unknown Crest Gage
MY1 7/9/2015 Unknown Crest Gage
UT2B Reach 2 10/3/2015 10/3/2015 Stream Gage
1/25/2016 1/25/2016 Stream Gage
MY2 2/16/2016 2/16/2016 Stream Gage
4/19/2016 Unknown Crest Gage
MY1 10/3/2015 10/3/2015 Stream Gage
11/5/2015 11/2/2015 Crest Gage
1/6/2016 1/7/2016 Stream Gage
UT2C Reach 2 1/20/2016 1/20/2016 Stream Gage
MY 1/22/2016 1/22/2016 Stream Gage
1/24/2016 1/24/2016 Stream Gage
2/14/2016 2/15/2016 Stream Gage
4/19/2016 Unknown Crest Gage
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