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February 5, 2018
Robin Maycock
Project Manager
Louis Berger
1001 Wade Avenue
Suite 400
Raleigh, NC 27605

Subject: DRAFT Monitoring Year 3 report for the
Little Buffalo Creek Stream Mitigation Project
Yadkin River Basin — CU# 03040105— Cabarrus County
DMS Project ID No. 94147
Contract # 002029

Dear Mrs. Maycock:

On January 3, 2018, the Division of Mitigation Services (DMS) received the DRAFT Monitoring
Year 3 report for the Little Buffalo Creek Stream Mitigation Project site from Louis Berger. The
report establishes the year 3 monitoring conditions at the site. Anticipated mitigation on the site
includes 2,017 linear feet of stream restoration; 1,244 linear feet of stream Enhancement (Level
I); 7,723 linear feet of stream Enhancement (Level II); and 2,378 linear feet of stream Preservation
for a total of 6,411 Stream Mitigation Units (SMUs).

General: DMS has concerns about the stream mitigation assets on UT 2, UT 3 and UT 5 and
believes that these assets may be “at risk” due to lack of flow and/ or silting. DMS recommends
scheduling an IRT site visit to see the site in early 2018 (MY4) to resolve any potential credit
issues on the site prior to project closeout. DMS will help facilitate this IRT site visit request upon
receipt of the final MY 3 report. DMS requests that Louis Berger not invoice for MY3 until the
IRT site visit has been completed and IRT comments have been received.

Cover: Please update the USACE Permit Action ID to 2014-00386 on the report cover page.

General: Please print the final report hard copies double sided (if possible) to reduce the size of
the report hard copies.

1.2 Project Goals: The goal of providing a safe and environmentally appropriate stream crossing
for the livestock is at risk due to the fencing integrity concerns at the crossing. Please take the
necessary steps to insure this goal is met.

The goal of excluding the cattle from the stream and riparian corridor is not being met due to the
presence of cattle in the easement. Please provide all measures necessary to accomplish this goal.



The objective of removing the invasive vegetative species from the riparian corridor is not being
adequately accomplished. Please correct this issue to achieve the goal.

Section 1.5.1 Vegetation Assessment: Please discuss the success of the planted stems in the
vegetation plots and then discuss the success of the vegetation plots when volunteers are included.
Please also discuss the volunteer species/ volunteer diversity identified on the site. Lastly, please
discuss the site’s overall vegetative success for planted stems and the sites overall vegetative
success when volunteers are included. The success criteria on the site is based on the survival of
the planted stems; however, in the past, the IRT has been willing to consider volunteers at project
closeout when determining the success of the site’s vegetation.

Low stem density areas were noted on the project site during a November 29, 2017 DMS site visit.
The report indicates that additional soil treatment and an additional site planting will be performed
in the fall of 2018 (the end of MY4). Please note that the IRT may require additional vegetation
monitoring (post MY5) if numerous supplemental plantings have been conducted during the
monitoring term. Vegetation success is generally based on the initial planting and limited
supplemental planting in the early monitoring years. Please explain why supplemental planting is
being delayed an entire growing season when it could be accomplished in early 2018.

Section 1.5.2 Stream Assessment: As noted in the MY 3 report, beaver dams and invasive species
were observed on the site during a November 29, 2017 DMS site visit. Beaver should be trapped
and the associated dams removed through project closeout. Additionally, invasive plant species
should be treated site wide through project closeout. Some of the previously treatment appear to
have had little effect on the invasive vegetation. Please insure effective invasive treatment
methods are used so that the objective can be achieved.

Section 1.5.2 Stream Assessment: Please continue to monitor stream flow gauges on the
intermittent reaches on the project site as was conducted in MY3. The report notes that an
additional stream flow gauge will be install on UT5. This additional gauge should be installed at
least half way up the reach. The IRT has noted that project channels that are determined to be non-
jurisdictional will not be eligible to receive mitigation credit at project closeout.

Section 1.5.3 Site Boundary Assessment: Significant livestock encroachment was reported in
the MY1 & MY2 reports. Additionally, DMS observed livestock encroachment during a
November 29,2017 (MY 3) site visit. Please note that failure to document and rectify conservation
easement encroachments may lead to reduced project credit and/ or additional monitoring required
by the IRT prior to project closeout. DMS property staff is willing to provide assistance enforcing
the recorded conservation easement if requested.

Section 1.5.3 Site Boundary Assessment: The project landowners should be informed and
understand that all fence maintenance will be the landowner’s responsibility when Louis Berger
closes the project with DMS and the IRT. Failure to maintain the integrity of the conservation
easement may result in legal action from NCDEQ — Stewardship.



Section 1.5.3 Site Boundary Assessment: Is the current easement inspection schedule adequate
to protect the assets given the history of cattle damage? Please adjust the frequency if it is
determined appropriate.

Section 2.3 Cross-Sections: Consider adding supplemental cross-sections at the repair areas to
demonstrate channel response. Please identify all repair areas clearly on a map.

Section 2.5 Hydrological Monitoring: Please include a brief methodology describing how base
level stream flow is being documented on the various project reaches.

Figure Al: Table 1 Stream Mitigation By Reach Figure: Please amend or replace the figure.
This figure is typically called the “Project Components Map”. The project streams should be
shown and colored as “Stream Restoration”; “Stream Enhancement (Level I)”; “Stream
Enhancement (Level II)”; “Stream Preservation” and “No Credit” with different colors to represent
each approach on the map and in the legend. Please be sure to include the conservation easement
shape and crossing cutouts on the map. All project reaches and UT #s should be labeled on the
map but stationing is not required as it is included in Table 1. GIS shapefiles should be updated
accordingly and included in the required MY 3 support files.

Table 2: Please include estimated dates for MY4 project activities that are proposed but have not
been completed yet.

Table 5 — UT 2: During a November 29, 2017 site visit, DMS noted areas of aggradation on UT
2. The report verbiage notes 30 feet of aggradation on UT 2, but it is not captured in the Table.
Please update Table 5 — UT 2 accordingly. Please also confirm the length of aggradation as DMS
noted more than 30 feet during the site visit.

Table 6 — A-1 & CCPV Sheets: Microstegium is not considered an invasive species of concern.
Please remove it from the CCPV sheets and table calculations accordingly.

Table 6 Vegetation Condition Assessment: Please show all footnotes or remove the red
footnote/ guidance numbers shown on the table.

Cross Sections / Cross Section Tables — A couple of methods are currently being utilized to
calculate the BHR from year to year. To compare subsequent monitoring years to the As-built
condition one can hold the bankfull depth static (denominator) while allowing the Low TOB max
depth (numerator) to vary. Another method that has been proposed and is being evaluated is to
hold the As-built cross sectional area static within each year’s new cross section and allow that to
determine the max bankfull depth for each year. However; if there are large changes in the W/D
ratio either method can make for somewhat distorted BHR values depending upon the direction
and magnitude of the change in the W/D ratio. Please update the calculations to reflect changes
observed in the overlays and explain in detail as a table footnote how the calculations were made.
Be prepared to defend the method used and be able to justify through context whether or not any
changes observed in a cross section represent a project issue.



Longitudinal Profiles: The Mainstem Reach 1 Longitudinal Profile water surface data needs to
be evaluated and corrected. Trendlines should not be used on water surface plots for any of these
profiles, please correct with a simple line connecting the points.

Cross-Sections: The large adjustments to the bankfull elevation in the UT3 cross-sections provide
an incomparable reference for assessing aggradation within the reach. Please provide detailed
explanation predicting future channel response at these aggraded sections and describe any
proposed measures such as possible grade control structures to maintain this aggraded material
and insure a more predictable outcome. Update the geomorphic tables to reflect the decreased
cross-sectional areas following the aggradation.

Cross-Sections: Top of Rebar is shown in the cross-section legends but some of the cross-section
data lines do not extend to the cross-section monuments (rebar). Please provide all cross-section
data in the graphs to confirm that annual cross sections are aligned properly. If no additional data
is available, please explain why the cross sections do not have the same start and end point
associated with the rebar monuments.

Please provide an electronic comment response letter addressing the DMS comments
received. This comment response letter should also be included in the FINAL MY 3 revised report
after the report cover.

Please submit three (3) final hard copies and an electronic copy on CD to my attention at the
address below (DMS western field office). Please include all MY 3 project support files on the
CD deliverable. The final electronic monitoring report with all attachments should be named:
Little Buffalo Creek_94147 MY3_2017.pdf

If you have any questions, please contact me at any time at (828) 273-1673 or email me at
paul.wiesner@ncdenr.gov .

Sincerely,

Poud Wiesner

Paul Wiesner

Western Regional Supervisor

NCDEQ — Division of Mitigation Services
5 Ravenscroft Dr., Suite 102

Asheville, NC 28801

(828)273-1673 Mobile

cc: file


mailto:paul.wiesner@ncdenr.gov

February 22, 2018

Mr. Paul Weisner

Western Project Management Supervisor
NCDEQ - Division of Mitigation Services
5 Ravenscroft Dr., Suite 102

Asheville, NC 28801

RE: DRAFT Monitoring Year 3 report for the
Little Buffalo Creek Stream Mitigation Project
Yadkin River Basin — CU# 03040105 — Cabarrus County
DMS Project ID No. 94147
Contract # 002029

Dear Mr. Weisner:

Louis Berger has reviewed your comments, received on December 11, 2017, for the DRAFT Monitoring Year

3 report for the Little Buffalo Creek Stream Mitigation Project site. We offer the following responses.

*  General: DMS has concerns about the stream mitigation assets on UT 2, UT 3 and UT 5 and believes
that these assets may be “at risk” due to lack of flow and/ or silting. DMS recommends scheduling an
IRT site visit to see the site in early 2018 (MY4) to resolve any potential credit issues on the site prior
to project closeout. DMS will help facilitate this IRT site visit request upon receipt of the final MY3
report. DMS requests that Louis Berger not invoice for MY3 until the IRT site visit has been completed
and IRT comments have been received.

O As recommended, 1 ouis Berger will coordinate a site meeting with DMS and the IRT following submission of
the final report to discuss these and other project component issues that may be addressed to provide the required

mitigation credits for the project.

*  Cover: Please update the USACE Permit Action ID to 2014-00386 on the report cover page.
0  USACE Permit Action 1D changed from 2014-0386 to 2014-00386.

*  General: Please print the final report hard copies double sided (if possible) to reduce the size of the
report hard copies.
O Final report hard copies will be printed double sided.

* 1.2 Project Goals: The goal of providing a safe and environmentally appropriate stream crossing for
the livestock is at risk due to the fencing integrity concerns at the crossing. Please take the necessaty

steps to insure this goal is met.

1001 Wade Avenue, Suite 400 | Raleigh | NC | 27605 | USA | Tel +1.919.866.4400
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O Louis Berger will continue to work with the landowners and onr fencing contractor to ensure that the cattle
Jfencing around the crossing area is properly maintained and any modifications necessary to exclude cattle are

installed.

The goal of excluding the cattle from the stream and riparian corridor is not being met due to the
presence of cattle in the easement. Please provide all measures necessary to accomplish this goal.
O Louis Berger will continue to work with the landowners and onr fencing contractor to ensure cattle fencing is

maintained and that cattle are kept out of the riparian corridor.

The objective of removing the invasive vegetative species from the riparian corridor is not being
adequately accomplished. Please correct this issue to achieve the goal.

O Some mature trees within the corridor that were not previously noted were identified during the September and
November assessment. These trees will be treated with herbicide application, along with continued application to
known invasive trees and shrubs that have yet to succumb to prior treatment, during spring 2018 in accordance
with NC Department of Agriculture rules and regulations.

* Section 1.5.1 Vegetation Assessment: Please discuss the success of the planted stems in the
vegetation plots and then discuss the success of the vegetation plots when volunteers are included.
Please also discuss the volunteer species/ volunteer diversity identified on the site. Lastly, please discuss
the site’s overall vegetative success for planted stems and the sites overall vegetative success when
volunteers are included. The success criteria on the site is based on the survival of the planted stems;
however, in the past, the IRT has been willing to consider volunteers at project closeout when
determining the success of the site’s vegetation.

O Section 1.5.1 was divided into subsections to discuss planted stems, combined planted/ volunteer stems, and

volunteer species/ volunteer diversity.

Low stem density areas were noted on the project site during a November 29, 2017 DMS site visit. The

report indicates that additional soil treatment and an additional site planting will be performed in the

fall of 2018 (the end of MY4). Please note that the IRT may require additional vegetation monitoring

(post MY5) if numerous supplemental plantings have been conducted during the monitoring term.

Vegetation success is generally based on the initial planting and limited supplemental planting in the

early monitoring years. Please explain why supplemental planting is being delayed an entire growing
season when it could be accomplished in early 2018.

O This region of the State tends to have hot, dry summers that are not conducive to planting trees and is stressful

on newly planted trees, as exhibited by the previous supplemental plantings that have had limited success. A

myriad of NC agencies and groups recommend planting trees in the fall season due to the area’s typical mild

winters with wetter conditions which are more conducive to tree survival. Iouis Berger reconmends following the

guidelines of these NC agencies and groups and plant the trees in the fall season in order to increase the survival

rates.

louisberger.com



* Section 1.5.2 Stream Assessment: As noted in the MY3 report, beaver dams and invasive species
were observed on the site during a November 29, 2017 DMS site visit. Beaver should be trapped and
the associated dams removed through project closeout. Additionally, invasive plant species should be
treated site wide through project closeout. Some of the previously treatment appear to have had little
effect on the invasive vegetation. Please insure effective invasive treatment methods are used so that
the objective can be achieved.

O Louis Berger will implement additional invasive treatments this spring, as well as trap and remove beavers from

the site. Dant’s will be removed by hand, following the trapping of the beavers.

* Section 1.5.2 Stream Assessment: Please continue to monitor stream flow gauges on the intermittent
reaches on the project site as was conducted in MY3. The report notes that an additional stream flow
gauge will be installed on UT5. This additional gauge should be installed at least half way up the reach.
The IRT has noted that project channels that are determined to be non- jurisdictional will not be eligible
to receive mitigation credit at project closeout.

O Noted. Louis Berger will install the additional gange at a minimum of half way up the UT5 reach on our
upcoming schedule site visit to record flow, as well as maintain the log for continnous base flow in these

intermittent reaches.

* Section 1.5.3 Site Boundary Assessment: Significant livestock encroachment was reported in the
MY1 & MY2 reports. Additionally, DMS observed livestock encroachment during a November 29,
2017 (MY3) site visit. Please note that failure to document and rectify conservation easement
encroachments may lead to reduced project credit and/ or additional monitoring required by the IRT
prior to project closeout. DMS property staff is willing to provide assistance enforcing the recorded
conservation easement if requested.

O Noted. Louis Berger will continue to monitor for encroachment and work with the landowners. In addition,
Louis Berger is reaching out to the farm hands renting the property and maintaining the herd of cattle located
in the properties adjacent to the project site. Lonis Berger will coordinate with DMS property staff for future

enforcement of the conservations easement if the issue is not rectified immediately.

* Section 1.5.3 Site Boundary Assessment: The project landowners should be informed and
understand that all fence maintenance will be the landowner’s responsibility when Louis Berger closes
the project with DMS and the IRT. Failure to maintain the integrity of the conservation easement may
result in legal action from NCDEQ — Stewardship.

O Noted. Louis Berger will re-iterate this information to the landowners in our on-going negotiations for cattle

encroachment on the easement.

* Section 1.5.3 Site Boundary Assessment: Is the current easement inspection schedule adequate to
protect the assets given the history of cattle damage? Please adjust the frequency if it is determined
appropriate.

O Louis Berger will be increasing the frequency of site visits to monitor for encroachment as needed. Currently, it

seems the ongoing encroachment issue pertains to isolated cattle escaping into the easement by way of the cattle
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crossing. Louis Berger will continue to work with the landowners and our fencing contractor to ensure that the
cattle fencing around the crossing area is properly maintained and any modifications necessary to exclude cattle
are installed. Should issues with encroachment continue, DNS will be notified for aid in enforcing the

conservation easement.

* Section 2.3 Cross-Sections: Consider adding supplemental cross-sections at the repair areas to
demonstrate channel response. Please identify all repair areas clearly on a map.
O Repair areas have been included in the MY3 CCPV” map. A cross-section exists (MS2R) along the major
repair area within the site. Additional sections may be added during the MY4 survey and will be decided
Jollowing the meeting with the IKT.

* Section 2.5 Hydrological Monitoring: Please include a brief methodology describing how base level
stream flow is being documented on the various project reaches.
O A brief description on the method for documenting base flow has been included in Section 2.5 of the MY 3 Final
report.

*  Figure Al: Table 1 Stream Mitigation by Reach Figure: Please amend or replace the figure. This figure
is typically called the “Project Components Map”. The project streams should be shown and colored
as “Stream Restoration”; “Stream Enhancement (Level I)”; “Stream Enhancement (Level II)”; “Stream
Preservation” and “No Credit” with different colors to represent each approach on the map and in the
legend. Please be sure to include the conservation easement shape and crossing cutouts on the map. All
project reaches and UT #s should be labeled on the map but stationing is not required as it is included
in Table 1. GIS shapefiles should be updated accordingly and included in the required MY3 support
files.

O This figure has been amended as described.

e Table 2: Please include estimated dates for MY4 project activities that are proposed but have not been
completed yet.
O Table 2 has been updated with estimated dates for maintenance activities in MY4..

e Table 5 — UT 2: During a November 29, 2017 site visit, DMS noted areas of aggradation on UT 2.
The report verbiage notes 30 feet of aggradation on UT 2, but it is not captured in the Table. Please
update Table 5 — UT 2 accordingly. Please also confirm the length of aggradation as DMS noted more
than 30 feet during the site visit.

O The assessment for Table 5 to date bas only included the portions of restoration and enbancement level 1. The
area of aggradation is within a portion of enhancement level 11, and thus not included within this table. A
Jootnote has been added to identify this area of aggradation within UT2 on Table 5. The exact distance will be
measured in field this spring with the IRT to understand the exact credit generation possibilities of this area

based on the wetland characteristics it shows.
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e Table 6 —A-I & CCPV Sheets: Microstegium is not considered an invasive species of concern. Please
remove it from the CCPV sheets and table calculations accordingly
O Microstegium has been removed from Table 6 and the CCPL sheets as requested.

* Table 6 Vegetation Condition Assessment: Please show all footnotes ot remove the red footnote/
guidance numbers shown on the table.

O Footnotes have been removed from Table 6 as requested.

* Cross Sections / Cross Section Tables: A couple of methods are cutrently being utilized to calculate
the BHR from year to year. To compare subsequent monitoring years to the As-built condition one can
hold the bankfull depth static (denominator) while allowing the Low TOB max depth (numerator) to
vary. Another method that has been proposed and is being evaluated is to hold the As-built cross
sectional area static within each year’s new cross section and allow that to determine the max bankfull
depth for each year. However; if there are large changes in the W/D ratio either method can make for
somewhat distorted BHR values depending upon the direction and magnitude of the change in the
W/D ratio. Please update the calculations to reflect changes obsetved in the overlays and explain in
detail as a table footnote how the calculations were made. Be prepared to defend the method used and
be able to justify through context whether or not any changes observed in a cross section represent a
project issue.

O  BHR has been calenlated with the first method described above by DMS. These values have been corrected for
MY'1, MY2 and MY 3 and updated in all tables and cross-section figures. The method of keeping max bankfull
depth static while adjusting for a change in the low top of bank depth was chosen due to the approach DMS
prefers of maintaining a consistent baseline bankfull elevation to monitor cross-section characteristics from year

o year.

* Longitudinal Profiles: The Mainstem Reach 1 Longitudinal Profile water surface data needs to be
evaluated and corrected. Trendlines should not be used on water surface plots for any of these profiles,
please correct with a simple line connecting the points.

O The water surface data was re-evaluated as requested. Note, the beaver danr located within the restoration reach,
in tandem with the rain event occurring during the survey of this profile, was resulting in a backwater effect

upstream of the dam. Trendlines have been removed from the longitudinal profiles.

*  Cross-Sections: The large adjustments to the bankfull elevation in the UT3 cross-sections provide an
incomparable reference for assessing aggradation within the reach. Please provide detailed explanation
predicting future channel response at these aggraded sections and describe any proposed measures such
as possible grade control structures to maintain this aggraded material and insure a more predictable
outcome. Update the geomorphic tables to reflect the decreased cross-sectional areas following the
aggradation.

O The aggradation observed in U3 is the direct result of the cattle damage that occurred in MY 2. Based on the
vegetated channel banks and bottom in MY 3, which bas been lacking in MY'1 and MY2 and allowed for

transportation of the finer sediments downstream, it is anticipated that the channel response now and in the
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Suture will provide greater durability and stability in the channel profile and bank slopes. U3 will be monitored
during the winter and spring seasons for possible degradation of this aggregated material that has led to a better
Sfunctionality of this tributary. Should erosion be identified, grade control through wood sills may be implemented
during Year 4; however, no new grade control structures are proposed at this time. Currently, some head control
excists in the UT3 profile throngh bedrock encountered during construction. The cross-section data presented in
Table 11a is based on the base-line bankfull elevation and already accounts for the loss in cross-sectional area

due to this aggradation event.

*  Cross-Sections: Top of Rebar is shown in the cross-section legends but some of the cross-section data
lines do not extend to the cross-section monuments (rebar). Please provide all cross-section data in the
graphs to confirm that annual cross sections are aligned properly. If no additional data is available,
please explain why the cross sections do not have the same start and end point associated with the rebar
monuments.

O Rebar points for cross section lengths are shown as the top of rebar, as surveyed in the baseline and each
monitoring year. Some of the rebar are at angles to the ground due to placement or debris hitting them during
storm events. This is true for UT2-1R and UT7-1P, for exanple. Top of rebar stationing for MS3P, UT3-
1R, UT3-3R, UT4-1P, and UT4-1K were referenced to the incorrect stationing in the MY'3 cross-section plot
update. This has been corrected. All data collected in MY 3 went from: rebar to rebar on both sides of the channel,
or beyond depending on slope breafks.

If you have any further questions or comments please contact me at rmaycock@louisberger.com ot 919-866-

4428.

Sincerely,

Asbor L. ck

Robin Maycock

Project Manager
CC: Ed Samanns, Louis Berger

Matt Holthaus, Louis Berger
Douglas Parker, Louis Berger
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1.0 Executive Summary

1.1 Project Setting and Background

The Little Buffalo Creek Stream Mitigation site is located in Cabarrus County, North Carolina, two miles
southwest of the Town of Gold Hill, and 12 miles east of Kannapolis. The site encompasses approximately
47 acres of former cattle pasture, crop land and riparian forest along Little Buffalo Creek and portions of
seven unnamed tributaries (Figures 1 and 2). Little Buffalo Creek is located within the Yadkin River Basin
(03040105; 03040105020060). Historic land use at the site had consisted primarily of ranching activities
that had allowed cattle access to the stream and riparian zone. Several reaches of the stream have bedrock in
their streambed and vertical migration of the stream has been confined to a small percentage of the project
site.

1.2 Project Goals and Objectives
The goals of the Little Buffalo Creek Stream Restoration project include, but are not limited to, the
enhancement of water quality and aquatic/terrestrial habitat, stream stability improvement, and erosion
reduction. The uplift of these stream functions specifically requires:
* Protecting and improving water quality through the removal or minimization of the biological,
chemical, and physical stressors:
0 Reducing sediment input into the stream from erosion;
0 Reducing non-point pollutant impacts by removing livestock access (including restoring forested
buffer);
0 Protecting headwater springs.
* Improving aquatic and terrestrial wildlife habitat:
0 Moderating stream water temperatures by improving canopy coverage over the channel;
0 Restoring, enhancing, reconnecting, and protecting valuable wildlife habitat.
* Restore floodplain connectivity:
0 Reestablishing floodplain connection thereby dissipating energy associated with flood flows.

In addition to the ecological uplift that the project will provide to the Site through the improvement of the
stream functions, this project establishes the following environmentally advantageous goals:

* Providing a water source for livestock removed from the stream and riparian corridor;

* Reducing the number of locations that livestock are able to cross the stream,;

* Providing a safe and environmentally appropriate stream crossing point for livestock.

In order to achieve the project goals, Berger proposes to accomplish the following objectives:
* Fence the cattle out of the stream and riparian corridor;
* Remove invasive vegetative species from the riparian corridor;
* Restore and enhance unstable portions of the stream;
*  Preserve the stream channel and banks through a conservation easement;
* Plant the riparian corridor with native tree and shrub vegetation.

The expected ecological benefits and goals associated with the Little Buffalo Creek site mitigation plan serve
to meet objectives consistent with the resource protection objectives detailed in the Yadkin-Pee Dee River
Basinwide Water Quality Plan, 2008.
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1.3 Project Success Criteria

Streams

For stream hydrology, a minimum of two bankfull events must be documented within the standard 5-year
monitoring period. In order for the monitoring to be considered complete, the two verification events must
occur in separate monitoring years. All of the morphologic and channel stability parameters will be evaluated
in the context of hydrologic events to which the system is exposed.

* Dimension — General maintenance of a stable cross-section and hydrologic access to the floodplain
features over the course of the monitoring period will generally represent success in dimensional
stability. For stream dimension, cross-sectional overlays and key parameters such as cross-sectional
area, and the channel’s width to depth ratios should demonstrate relative stability in order to be
deemed successful.

» Pattern — Pattern features should show little adjustment over the standard 5 year monitoring period.
Rates of lateral migration need to be moderate.

*  Profile — For the channels’ profile, the reach under assessment should not demonstrate any trends in
thalweg aggradation or degradation over any significant continuous portion of its length. Over the
monitoring period, the profile should also demonstrate the maintenance or development of bedform
(facets) more in keeping with reference level diversity and distributions for the stream type in
question. It should also provide a meaningful contrast in terms of bedform diversity against the pre-
existing condition. Bedform distributions, riffle/pool lengths and slopes will vary, but should do so
with maintenance around design distributions. This requires that the majority of pools are maintained
at greater depths with lower water surface slopes and riffles are shallow with greater water surface
slopes.

*  Substrate and Sediment Transport — Substrate measurements should indicate progression towards,
or maintenance of the known distributions from the design phase. Sediment Transport should be
deemed successful by the absence of any significant trend in the aggradation or depositional
potential of the channel.

Vegetation

Survival of woody species planted at mitigation sites should be at least 320 stems/acre through Year 3. A 10
percent mortality rate will be accepted in year four (288 stems/acre) and another 10 percent in Year 5
resulting in a required survival rate of 260 trees/acre through Year 5. This is consistent with Wilmington
District (1993) guidance for wetland mitigation (USACE 2003).

1.4 Mitigation Components and Design

The Little Buffalo Creek Site consists of six reaches along the main stem and seven unnamed tributaries
(UTs). The main stem of Little Buffalo Creek as well as UT 4 and UT 7 are perennial streams. The
remainders of the UTs are intermittent streams associated with groundwater seeps. This stream mitigation
project includes reaches of restoration, enhancement, and preservation along the main stem and the
associated UTs. In total, the Site will provide 13,362 linear feet of restoration, enhancement, and preservation

(Tables 1 & 4). A summary of restoration and enhancement activity and reporting history can be found in
Table 2.

Restoration activities have established a new, stable stream channel with the appropriate dimension, pattern
and profile to transport perennial flow and sediment and have re-connected the stream to its floodplain.
Reestablishment of native riparian forest vegetation and installation of cattle exclusion fencing were also
performed as part of the restoration activities. Enhancement activities included reestablishing native riparian
vegetation within a 50-foot easement along each bank of the stream corridor and excluding cattle with
fencing. In the case of enhancement level I the activities included reshaping or relocating the bed and banks
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and riparian forest planting. Preservation was conducted within portions of the stream corridors that have
intact riparian forests and stable stream reaches and included excluding cattle with fencing. At a 1:1 ratio for
restoration, 1.5:1 for enhancement level I, 2.5:1 for enhancement level II, and a 5:1 ratio for preservation,
the DMS will receive, as of December 2017, approximately 6,411 stream mitigation units from the Site
(Table 1). In addition, approximately 47 acres of riparian buffer have been protected within a conservation
easement. This stream credit generation has the potential to increase to 6,450 stream mitigation units as a
result of additional enhancement level I work conducted in the fall of 2016 within a portion of UT3. This
area, previously assessed as enhancement level II, had additional entrenched portions of the tributary graded
to re-connect the channel with its floodplain and the riparian zone replanted.

1.5 Monitoring Year 3 Conditions Assessment

1.5.1 Vegetation Assessment
1.5.1.1 Planted Stems

When examining planted stems only, in Year 3 of monitoring, seven vegetation monitoring plots (1, 4, 5, 7,
8, 9, and 12) are exceeding requirements by 10% (387 to 629 stems/acre), one vegetation monitoring plot
(2) is exceeding requirements by less than 10% (339 stems/acre), no vegetation monitoring plots fail to meet
requirements by less than 10% (290 stems/acre), and four vegetation monitoring plots (3, 6, 10, and 11) are
failing to meet requirements by over 10% (194 to 242 stems/acre). The current average estimate of 387
planted stems per acre for the site is exceeding the required success criteria of 320 stems per acre. Uplift in
previously poor performing areas is due to the additional planting of approximately 2,860 trees within 10
riparian areas that took place in March 2017.

1.5.1.2 Combined Planted/Volunteer Stems

When examining combined planted/volunteer stems, in Year 3 of monitoring, ten vegetation monitoring
plots (1, 2,4, 5,6, 7, 8,9, 11, and 12) are exceeding requirements by 10% (532 to 2,275 stems/acre), no
vegetation monitoring plots are exceeding requirements by less than 10% (352 stems/acre), one vegetation
monitoring plot (3) fails to meet requirements by less than 10% (290 stems/acre), and one vegetation
monitoring plot (10) is failing to meet requirements by over 10% (194 stems/acre). Recruitment of native
plant seedlings was recorded in 11 of 12 vegetation monitoring plots (Tables 6, 7, 8, and 9). The current
average estimate of 875 combined planted/volunteer stems per acre for the site is exceeding the planted stem
success criteria of 320 stems per acre.

1.5.1.3 Plots 3, 6, 10, &11 Performance

Any performance deficiencies are primarily associated with the areas around four monitoring plots (3, 6, 10,
and 11) failing to meet requirements for planted stem counts. The causes for the poor performance in these
areas, as well as lower than expected survival in some replanted areas, is likely site specific.

Vegetation monitoring plot 3, though underperforming, has remained stable. One potential reason for
vegetation plot 3’s underperformance is that it is a drier location that is isolated from the mature seed trees
necessary for recruitment of volunteers. This theory is re-enforced by only slight differences between planted
and combined planted/volunteer stem counts (242 versus 290 stems per acre). In addition, the planted trees
in vegetation plot 3 exhibited signs of deer foraging. A potential solution is a different selection of species,
which can tolerate drier conditions, for replanting.

Vegetation monitoring plot 6 has seen fluctuations. A potential reason for vegetation plot 6’s
underperformance in planted stems (242 stems/acre) is competition from grasses (specifically allopathic
fescue). However, vegetation plot 6’s combined planted/volunteer stem counts (1016) exceeds requirements
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by over 10%. This is due primarily to the recruitment of fast growing sycamores ranging in height from
approximately 2 to 9 feet, which are more successful in competing with the grass. A potential solution for
these areas is to plant larger trees that can successfully compete with the grass.

Vegetation plot 10 has seen steady improvement. A potential reason for vegetation plot 10’s
underperformance in both planted stems (194 stems/acre) and combined planted/volunteer stems (194
stems/acre) is competition from groundcovers. The heavy groundcover shades out new plantings and
volunteer seedlings. A potential solution for these areas is to plant larger trees that can successfully compete
with the ground cover.

Vegetation plot 11 has shown steady decline for planted stems (338/Year 0 to 242/Year 3 stems/acre) and
combined planted/volunteer stems (8,470/Year 0 to 1,016/Year 3 stems/acre) which may be due to
underlying soil issues or rock formations. Notes from construction of this area indicate shallow depth to
bedrock. Soil samples will be collected and submitted to the State soil lab for textural and soil fertility
analysis. Potential solutions would be examined when soil sample results are obtained. Tree establishment
and survival will continue to be monitored. Additional soil treatment and planting will be performed in the
fall of 2018.

The fall is the time most suitable for tree establishment in the region, with larger plant material and of
different species suitable for site specific conditions within each location discussed above.

1.5.1.4 Volunteer Species/Volunteer Diversity

Species diversity has steadily increased from Year 0 (10 planted) to current Year 3 (22 combined
planted/volunteer). The increase in two species was due to direct plantings of slippery elm (Ulmus rubra)
and blackgum (Nyssa sylvatica) in March 2017.

The remaining increase of ten species would be volunteers. In Year 1, three new volunteer species were
noted: red maple (Acer rubrum), sweetgum (Liquidambar styraciflua), and eastern red cedar (Juniperus
virginiana). In Year 2, two new volunteer species were noted: boxelder (Acer negundo) and common
elderberry (Sambucus canadensis). In the current Year 3, five new volunteer species were noted: eastern
baccharis (Baccharis halimifolia), common persimmon (Diospyros virginiana), loblolly pine (Pinus taeda),
smooth sumac (Rhus glabra), and sassafras (Sassafras albidum).

Overall, twenty-five species have been noted. The specific reason for the three species discrepancy is
unknown but is believed to be either due to the volunteer’s failure to thrive or species identification updates
(as seedlings are difficult to identify). The three species difference were: Virginia pine (Pinus virginiana),
pitch pine (Pinus rigida), and black walnut (Juglans nigra).

When comparing planted stems only between Year 2 and Year 3, seven vegetation monitoring plots (2, 4, 7,
8, 9, 10, and 12) have seen an increase in species diversity, three vegetation plots (1, 3, and 11), have
maintained species diversity, and two vegetation plots (5 and 6) lost species diversity. The increase would
be due to the March 2017 plantings. When comparing combined planted/volunteer stems between Year 2
and Year 3, nine vegetation monitoring plots (1, 2, 4, 7, 8, 9, 10, 11, and 12) saw an increase in species
diversity, one vegetation monitoring plot (3) maintained species diversity, and two vegetation monitoring
plots (5 and 6) lost species diversity. Vegetation plot 5 is fluctuating for unknown reasons. Vegetation plot
6 is having competition issues from grasses.

1.5.1.5 Non-plot Assessment

The NOAA Historical Palmer Drought Indices for 2016-2017 indicate that the area experienced a moderate
drought. Irrespective, significant growth was observed in planted American sycamore (Platanus
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occidentalis) and black willow (Salix nigra) trees, probably because the conditions in 2016 allowed for their
establishment. Other planted species were observed to be healthy but not exhibiting significant growth. Tree
establishment and survival will continue to be monitored.

Black willow and silky dogwood (Cornus amomum) live stakes throughout the restoration areas are doing
well and very few have been observed to be dead. Surviving stakes are continuing to grow quickly and
contribute to bank stability. Soft rush (Juncus effusus) has become established on parts of the stream bank
and is adding additional stability to sections of UT7 and UT3. Additional stability is being provided by
grasses and sedges that have become established on banks throughout the site. Volunteer crop cover is no
longer present and has been outcompeted by other species such as goldenrods (Solidago), asters (Aster),
dogfennel (Eupatorium capillifolium), and native grasses.

Previously there were areas within the riparian buffer that were having low success in establishing
herbaceous vegetation cover due to drought and sections of bank scour. These areas included approximately
300 feet along the main stem of Reach 1, approximately 130 feet along the main stem of Reach 4, and
approximately 530 feet of UT 3. These problem areas were reseeded with annual ryegrass and native forbs
in February 2016. Reseeded areas total approximately 1.8 acres and make up 53% of E1 areas and 20% of
restoration areas. Based on observations during an initial site visit in the early spring of 2017, no additional
seeding was performed in these specific areas in 2017.

Reach 1 has improved greatly through the previous reseedings; however, there is a small bare patch,
approximately 0.02 acres, with no herbaceous cover on the left bank flood plain. The herbaceous cover in
the 130 foot section along the main stem of reach 4 has improved since reseeding, but a small area of poor
herbaceous coverage, approximately 0.01 acres, has be identified at the bottom portion of E1 work. The
herbaceous cover in the 530 foot section of UT3 has significantly improved from year 2 to year 3 of
monitoring; however, a section approximately 130 feet long on the left bank is still in poor herbaceous
coverage. Overall herbaceous cover throughout the site has greatly increased. Additional native grass and
forb seeding will be performed in the spring of 2018 to address these isolated areas with poor herbaceous
cover.

1.5.1.6 Evasive Species

Past treatment and removal of privet (Ligustrum), multiflora rose (Rosa multiflora), and tree-of-heaven
(dilanthus altissima) from riparian areas has been mostly successful, though a few problem areas remain
and follow up treatment will be performed. Through site inspections, tree-of-heaven is still established at the
upstream ends of both UT 2 (approx. 450ft) and UT 7 (approx. 400ft), as well as four large trees between
UT4 and UT3 (Figure 2). The larger trees at UT7 have been treated with herbicide and at time of monitoring
were either dead or dying. However, they still produced seeds or root sprouts and will require further control.
The UT 2 area was treated but will require further treatment as well. A mature tree was noted along the west
bank of Reach 1. Approximately six saplings below that tree were removed by hand. Tree-of-heaven saplings
were noted on the north side of Old Mine Road. In addition, mature tree-of-heaven trees were noted just
outside of the easement on the east side of Reach 1. Princess tree (Paulownia tomentosa) was noted in
Reaches 3 and 4 and in Plot 6. Privet continues to be present in various areas throughout the site, particularly
in Reach 1 and Reach 4. Princess tree, privet and tree-of-heaven will be treated with herbicide application
again in spring of 2018 in accordance with NC Department of Agriculture (NCDA) rules and regulations.

1.5.2 Stream Assessment

Overall, the site has shown significant recovery since Year 2 monitoring. Where cattle had damaged portions
of UT 3, natural recovery through storm events have reshaped the thalweg to that of the designed B6 channel
type. Additionally, much of the problematic herbaceous coverage and resulting bank scouring has been
eliminated as vegetation has recovered and stabilized the banks. No remedial action is anticipated to be
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needed through the portions of Reaches 2 through 5, or UT 2, UT 3, and UT 4 due to the cattle damage as
the channels have shown significant improvement, and are identified as stable.

The following lists the key/potential problems identified through the project during Year 3 monitoring, from
the upstream limits of the project site to the downstream limits, followed by a discussion with recommended
remediation actions/no action to be taken for each problem:

¢ Beaver dams within Reach 1;

*  No defined channel for 30 feet portion of UT2 (wetlands);

* 48 feet of undercutting banks, 4-15 inches deep, along the interior left bank in Reach 3;

*  Scoured banks along the portion of E1 in Reach 4;

» Lateral point bars within UT 7 forming sinuous low flow channel;

*  Piping of rock vane in step pool feature of UT 7.

In November 2017, DMS representatives conducted their yearly site visit to evaluate the project reaches.
Louis Berger, following the DMS site visit, held a coordination call with DMS in early December 2017 to
discuss these issues and possible solutions. The recommended actions discussed herein are based
conversations with DMS representatives and the best possible action to be taken at this stage of monitoring.

Multiple beaver dams were identified within Reach 1 by DMS during their site visit. During the September
2017 site visit for Year 3 monitoring, beaver dams were not observed within Reach 1. A follow up field
effort was performed by Louis Berger in early November 2017 to collect additional thalweg information in
Reach 1. Louis Berger identified a single beaver dam within the portions of restoration in Reach 1 that is
creating a backwater effect. Louis Berger is coordinating with the landowner to trap and remove beaver from
the project site. Once the beaver have been removed, any dams found within the project site will be breached
and banks shaped by hand to limit the amount of temporary damage to the channel while also restoring flow
to the channel segments.

As identified in Year 1 and Year 2 as a potential problem, approximately 30 feet of channel segment in the
lower portions of UT 2 have filled with finer sediments and vegetated to the point that no defined channel
exists for this 30 foot length. DMS has recommended conducting a site visit with the North Carolina IRT to
discuss possible credit alternatives for this 30 feet of E2, such as partial credit for the riparian floodplain
since wetland credits are not included in this contract.! Based on the field conditions, performing remedial
action to excavate a shallow channel within this short segment will likely refill with sediment. Upstream
sediment supplies at the top of UT 2 consist of very fine soils that will most likely continue to deposit within
this area and refill any constructed channel. Louis Berger will modify its recommendations for this feature
following the meeting with the IRT and DMS in the spring of 2018.

Following the lowering of the upper riffle within the restoration portion of Reach 3 during September 2016,
an undercut of the left bank has formed for approximately 48 feet of the bank, that ranges from 4 inches to
15 inches deep into the bank. With the lowering of the riffle, controlling the profile of this reach, combined
with the finer gravel/coarse sand that has not maintained a significant compaction for the bank along a
meander bend and curve pool in the channel pattern, velocities within the low flow channel during storm
events have been eating into the lower portions of the bank to cause the undercut. Louis Berger recommends
no immediate action at this point in time. The vegetation has taken significant root with willows within this
portion of the channel, stabilizing upper portions of the inner bank with roots. It is believed that the undercut
will begin to resolve itself, resulting in a small shift of the low flow channel that is reinforced by the willow

! This measurement is based on visual observations and needs to be measured for exact linear feet of stream. DMS
has noted that their observations are more than 30 feet of linear stream length with no defined channel. This will be
measured in field for the exact stream length the IRT meeting for proper discussion on the credit generation
possibilities.
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roots, forming a better bend in the curve pool. Multiple visits are expected between remedial work and
meeting with the IRT at the beginning of the year that will allow for continued observation in the immediate
future. Should this issue progress to a point of more significant instability that is not indicative of resolving
itself, remedial action to remove the undercut by hand will be conducting during the dry season in 2018.

Small portions of bank scour were observed in September 2017 along the segment of E1 in Reach 4. The
scour consisted of a 15 foot section approximately 1.5 feet high, and a 6 foot section approximately 6 inches
high. These segments are likely the result of a lack of inner vegetative coverage taking hold this past growing
season and settlement along the banks of smaller gravel sizes in the reach. No action is recommended at this
time as vegetative support is likely to increase over the next growing season and provide added bank
stabilization. There are no signs of instability in the reach or banks adjacent to these small segments.

A sinuous low flow channel within the areas of restoration at UT 7 continue to develop, as expected, and
has formed lateral point bars in which willows are taking root. The development of this sinuous channel at
base flow conditions is important to providing adequate riffle-pool systems needed at base flow to provide
in-stream habitat areas for fish, amphibians, and aquatic insects. These point bars are consistent with the
formation of interior benches observed in the reference reach and on the main stem and do not pose a risk to
the stability of the channel. Therefore, no action is recommended at this time.

In-stream structures have generally maintained their stability and performance within the site, with the
exception of the step-pool system on UT 7 near the confluence with the main stem. The infilling of the step-
pool system was noted during the year 1 and 2 monitoring (September 2015 and 2016), and no action was
recommended as the segment is stable and vegetation establishment is very successful in this area. In
addition, one rock vane step pool was identified in September 2016 as having potential piping in one
location. As the channel was dry, it could not be verified that the structure was allowing seepage beneath
the vane. During the spring 2017 maintenance work, it was not observed to be piping and flow was observed
to go over the rock vane as intended, thus no action was taken this past year. However, during the DMS site
visit in November 2017 piping was observed along this rock vane. As discussed with DMS, the section of
channel is stable under the current conditions; therefore, no corrective action is recommended at this time.
The structure will be monitored through Year 4 and 5. Should significant changes occur that indicate an
instability has formed, corrective action will be taken.

Despite 2017 being a non-drought year, the months of June, July and September were again below average
rainfall months and stretches of UT7 were dry during the September monitoring and portions of the main
stem did not have significant depths for flow at the time of monitoring. Water surface shots were not taken
where water was stagnant within the channel.

As occurred in Year 2 of monitoring, pebble count surveys were not conducted in the following cross
sections during the 2017 monitoring event: UT3-1R, UT3-1P, UT3-2R, and UT3-3R. This was due to the
channel be consistently lined with vegetation and silt/clay. This is expected to remain consistent for this
intermittent stream as it does not have a large sediment supply of larger material.

Future channel maintenance at this time includes removal of the beaver dams and reshaping of the localized
areas by hand. Supplemental installations of live stakes and other target vegetation along the channel bank
may be incorporated in small, isolated pockets of poor vegetation cover as well.

The stream restoration and enhancement areas are relatively stable and will continue to adjust somewhat in
response to storm events. Gauge data throughout the site supports four different bankfull events during the
Year 3 monitoring period which are supported by observations of rack debris outside of the top of bank and
in the floodplain of UT7. The stream channel is continuing to develop the desired sinuosity and in-stream
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structures are remaining stable and functioning as designed; the minor exception being the step-pool system
in UT-7 as noted above.

As commented by DMS in Year 2, and again mentioned in discussions following their site visit in November
2017, UT 2, UT 3, and UT 5 are currently at risk due a lack data to confirm continuous flow for 30
consecutive days within the intermittent streams in the past monitoring years.. All gauges, including those
in UT 2 and UT 3, indicated a period of continuous flow for 30 days or more during Year 3 of monitoring,
as observed in the water level plots of Figure 6a-6¢, and summarized in Table 13. A log of previous years
and future years is being maintained to present to the IRT. Louis Berger will deploy an additional water
gauge at UT 5 in the winter of 2018 to monitor for continuous flow.

1.5.3 Site Boundary Assessment

Site encroachment management has significantly increased since Year 2 following the site meetings with
the landowners in the spring of 2017. As requested by DMS in Year 2 monitoring, communication with
landowners following the continued encroachment of cattle within the conservation easement was
conducted. During Year 3 monitoring, however, the electric wire of the cattle crossing fence in Reach 5 was
not maintained by the landowner and was not providing an electrical charge at the time of the site visit.
Additionally, and as noted by DMS, the PV C piping of the flow gates at the cattle crossing are slack, resting
on the channel bed. This has resulted in cattle still escaping into the conservation easement, though likely
only on rare occasion as it seems evident that the landowners are maintaining the gate closures to the cattle
crossing when not in use. DMS noted during their site visit a small calf loose along Reach 6 and UT 7. Fresh
manure was also observed in Reach 5 indicating cows have accessed the conservation easement.
Additionally, a gate in the corner of the easement fencing at the crossing was placed, but is evident that it is
being used to herd cows back into the grazing field and out of the easement when they get loose.

Discussions with the landowner regarding maintenance of the crossing, fencing and encroachments into the
easement are continuing, and include the farm managers who are leasing the land. The landowners will again
be notified that they are ultimately responsible for the usage of the gate and insuring that the restrictions of
the conservation easement are met.

In addition, Larry Hammill has developed an upland pond at the downstream portions of the project site
outside of the conservation easement. This occurred after the September 2017 field visit. Larry discussed the
water source for this pond coming from the channels within the conservation easement with DMS during
their November 2017 site visit. Louis Berger will notify Mr. Hammill that no stream within the conservation
casement may be used to source the water for this pond, and all culverts attached to the conservation
easement must be removed, additionally, that he may source the water for downstream sections of the
channel outside of the conservation easement.

A minor fence repair will be performed in 2018 to address a fallen tree on the easement fence near UT-7.
The portion of fence the tree fell on is still functional, but upper portions of barbed wire were broken. The
tree has been removed off of the fence, and the barbed wire repair will occur during the next field visit in
the winter. Additionally, as requested/recommended by DMS, additional conservation easement boundary
markers will be installed at the beginning of 2018 along the lower portions of the conservations easement to
reinforce the boundary of the conservations easement.

Summary information/data related to occurrence of items such as encroachment by landowners or evidence
of cattle intrusion and statistics related to performance of various project and monitoring elements can be
found in the tables and figures in the report appendices. Narrative background and supporting information
formerly found in these reports can be found in the As-Built Baseline Monitoring Report and in the
Mitigation Plan documents available on NCDEQ’s website. All raw data supporting the tables and figures
in the appendices is available to NCDEQ upon request.
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2.0 Methodology

Monitoring for stream stability, stream hydrology, and vegetation will be monitored annually for five years
following the initial Baseline and As-Built Report. Annual monitoring requirements are based on the U.S.
Army Corps of Engineers Stream Mitigation Guidelines document (USACE 2003) and supplemental
requirements listed in the DMS Stream and Wetland Mitigation Monitoring Guidelines dated February 2014
(NCEEP 2014). Establishment, collection, and summarization of data collected was in accordance with the
NCDEQ guidance document EEP Annual Monitoring Report Format, Data Requirements, and Content
Guidance (April 2015).

2.1 Geomorphology

Surveys for Year 3 monitoring were conducted by Louis Berger in September 2017 using a Trimble M3
Total Station, geo referenced to North Carolina State Plane (NAD83-State Plane Feet-FIPS3200) with
vertical datum North American Vertical Datum of 1988 (Feet NAVDSS).

2.2 Longitudinal Profiles

A total of approximately 2950 feet of channel along 8 longitudinal profiles is being surveyed annually. This
includes 335 feet on LBC Reach 1; 225 feet on LBC Reach 3; 112 feet on LBC Reach 4; 51 feet on UT 2;
771 feet on UT 3; 411 feet on UT 4; 977 on UT 7; and 62 feet on UT 8. Data collected from annual
monitoring is being compared with the as-built conditions to document the current state of the channel and
any trends in the stream profile occurring throughout the monitoring period. The start and finish locations
of each cross-section and longitudinal profile are collected using a Total Station.

2.3 Cross Sections & Particle Size Distribution

A total of 15 cross-sections, including 9 riffles and 6 pools were installed upon completion of construction
and are being monitored annually. Two additional cross-sections were added within the step-pool portion of
UT 7 in monitoring Year 2. The total number of cross-sections includes five on the main stem of Little
Buffalo Creek, one on UT 2, four on UT 3, two on UT 4, and five on UT 7.

Pebble count surveys were conducted at each cross section. Moving from bank to bank, particles were picked
up blindly and at random and measured in millimeters. Enough samples were taken to get a representative
sample of particle size distribution for each cross section. Sample size ranged from 50 in pool areas
dominated by fines to 100 in flowing riffle areas with a diversity of particle sizes.

2.4 Vegetation Monitoring

The Carolina Vegetation Survey (CVS)-DMS entry tool database was used to calculate the number of
monitoring plots needed based on project acreage. Louis Berger established twelve vegetation monitoring
plots across all reaches and tributaries of the project area based on guidance given in the CVS-DMS Protocol
for Recording Vegetation Version 4.2 (Lee et al. 2008). Each plot measures approximately 0.025 acres
individually and is staked out with bright orange painted rebar and marked with two upright sections of PVC
pipe. Photos were taken of each plot and Year 3 monitoring data was entered into the CVS-DMS database
under the Little Buffalo Creek Stream Mitigation Project (Project ID 94147). Additional PVC markers were
added to plot corners during Year 2 in order to make corner stakes easier to find among the increasing
herbaceous cover.

For a monitoring event, yellow rope is tied around the four corner stakes to mark out the plot. In Year 0, a
GPS was used to collect coordinates of each stem and their position was measured in relation to the X and
Y axis of the plot. Additionally, each stem was marked with pink flagging to make them easy to locate and
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identify during the next monitoring event. Flagging is re-applied each year. Planted stems were identified,
measured, and given a vigor score ranging from 0 to 4 based on the CVS-DMS database. Naturally recruited
stems were identified and tallied only if alive. These stems were not measured or given a vigor score.

2.5 Hydrological Monitoring

A total of eight water level gauges were installed on site. The gauges are being monitored biannually to
document the highest stage for the monitoring interval and verify occurrences of bankfull and
geomorphically significant flow events. In addition, observations of wrack and depositional features in the
floodplain, if present, are being documented with photos. In February of 2016 two groundwater monitoring
wells were installed at the top and bottom of UT 3 to provide additional hydrological data to demonstrate
groundwater connectivity to the stream channel.

In addition to the event stage monitoring, the gauges are being utilized to monitor base flow for verification
of water flow for a continuous 30-day period. Gauges are secured in place through PV C structures in channel
pools (Reach 1, Reach 4, UT 4 and UT 7), or in the channel bed (UT 2, UT 3, and soon UT 5). Elevations
are tied to the gauge structures, in which the thalweg invert elevation immediately downstream of the gauge
is also monitored. Base flow is recorded when the elevation of water recorded by the gauge rises above the
downstream thalweg control elevation.

2.6 Photo Points & Visual Assessment

Permanent photo stations were established at each cross-section to digitally document annual conditions of
the left and right banks. Each vegetation monitoring plot includes a photo station taken diagonally from a
plot corner towards the opposite plot corner. Additional permanent photo locations have been established
throughout the project area and can be found on the Current Conditions Plan View (CCPV) maps in
Appendix A. Visual stream assessments are conducted during annual monitoring to summarize performance
percentages of morphological and structural features. Visual vegetation assessments are also occurring to
catalog the extent and type of vegetation issue areas as compared to the total planted acreage within the
project site.
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Appendix A - Project Vicinity Map &
Background Tables
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Table 1. Project Components and Mitigation Credits

Little Buffalo Creek Stream Mitigation Project

DMS Project No. 94147

Mitigation Credit Summations

Stream Riparian Wetland Non-riparian Wetland Buffer Nitrogen Nutrient Offset | Phosphorus Nutrient Offset
Overall Mitigation Units 6,411 0 0
Project Components
Reach ID Stationing Existing Feet (linear feet) Restoration Footage or Acreage Restoration Level Restoration or Rest Equiv. Mitigation Ratio Stream Mitigation Units Notes
377 R Restoration Restoration 1:1
+ +
Reach 1 10+00 to 33+03 2,305 1928 EII Enhancement Level II NA Enhancement Level I 2.5:1 1148
Reach 2 33+66 to 46+10 1,244 1244 EII Enhancement Level 11 N/A Enhancement Level 11 2.5:1 498
244 R Restoration Restoration 1:1
+ +
Reach 3 46+10 10 56+93 1,083 839 EIl Enhancement Level 11 N/A Enhancement Level 11 2.5:1 >80
151 EI Enhancement Level 1 Enhancement Level I 1.5:1
+ +
Reach 4 36193 10 66+62 969 818 EIlI Enhancement Level II NA Enhancement Level I 2.5:1 428
Reach 5 66+62 to 74+88 826 826 EII Enhancement Level 11 N/A Enhancement Level II 2.5:1 330
75+19 to 82+55; . .

Reach ’ 2,04 2,043 P P A P .1 4
each 6 91489 to 10496 ,043 ,043 reservation N/ reservation 5 09
UT 1 10+00 to 11+11 111 111 EII Enhancement Level 11 N/A Enhancement Level 11 2.5:1 44

49 R Restoration Restoration 1:1
UT 2 10+00 to 19+51 951 567 EIl Enhancement Level 11 N/A Enhancement Level 11 2.5:1 343
335P Preservation Preservation 5:1
305 R; Restoration Restoration 1:1
Potential to increase mitigation units
UT 3 10+00 to 24+75 1,475 536 EI Enhancement Level | N/A Enhancement Level I 1.5:1 916 after conversion of an EIl area to EI
634 EIl Enhancement Level 11 Enhancement Level 11 2.5:1
410 EI Enhancement Level | Enhancement Level I 1.5:1
+ +
UT 4 100+00to 18+31 831 421 EII Enhancement Level 11 N/A Enhancement Level 11 2.5:1 442
UT 5 10+00 to 11+84 184 184 EIl Enhancement Level 11 N/A Enhancement Level 11 2.5:1 74
UT 6 10+00 to 11+51 151 151 EII Enhancement Level 11 N/A Enhancement Level 11 2.5:1 60
980 R Restoration Restoration 1:1
+ +
utT7 10+00 to 21+27 1,127 147 El Enhancement Level | N/A Enhancement Level I 1.5:1 1078
UT 8 10+19 to 10+81 62 62 R Restoration N/A Restoration 1:1 62

Note: Due to rounding some of the values when added may appear to be 1' short of total, this is purely a product of values being rounded to nearest linear foot

Length and Area Summations

Restoration Level Stream (linear feet) Riparian Wetland (acres) Non-riparian Wetland (acres) Buffer (square feet) Upland (acres)
Riverine Non-riverine
Restoration 2,017 N/A N/A N/A 201,700 N/A
Enhancement N/A N/A N/A N/A N/A N/A
Enhancement [ 1,244 N/A N/A N/A 124,400 N/A
Enhancement 11 7,723 N/A N/A N/A 772,300 N/A
Creation N/A N/A N/A N/A N/A N/A
Preservation 2,378 N/A N/A N/A 237,800 N/A
High Quality Preservation N/A N/A N/A N/A N/A N/A
BMP Elements
Element Location Purpose/Function Notes




Table 2: Project Activity and Reporting History

Little Buffalo Creek Stream Mitigation Project

DMS Project No. 94147

Activity or Report Data Collection Complete Completion or Delivery
Technical Proposal June 2009 August 2008
Categorical Exclusion February 2010 March 2010
Secure Conservation Easement March 2010 July 2012
Mitigation Plan August 2010 April 2014
Final Design — Construction Plans N/A May 2014
Construction June 2014 December 2014
Fencing Installation June 2014 December 2014
Native Species Planting December 2014 December 2014
Mltlgatl?n Plan/ A.s—bullt (Year 0 March 2015 Tune 2015
Monitoring — Baseline)

Year 1 Monitoring September 2015 December 2015
Replanting & Reseeding N/A February 2016
Year 2 Monitoring September 2016 January 2017
Replanting & Reseeding N/A March 2017
Invasive Treatment N/A March 2017
Fence Repairs N/A December 2016
Construction Repairs N/A September 2016
Year 3 Monitoring September 2017 December 2017
Replanting & Reseeding N/A *Qctober 2018
Invasive Treatment N/A *April 2018
Fence Repairs N/A *March 2018
Beaver Dam Removal and Repair N/A *March 2018

Year 4 Monitoring

Year 5 Monitoring

*.Estimated dates for maintenace activities.




Table 3: Project Contact Table
Little Buffalo Creek Stream Mitigation Project
DMS Project No. 94147

Designer The Louis Berger Group, Inc.
1001 Wade Avenue, Suite 400
Raleigh, NC 27605

Primary Project Design POC
Edward Samanns (973) 407-1468

Construction Contractor . .
Backwater Environmental, Doug Smith

P.O. Box 1107

Eden, NC 27289
Construction contractor POC

Fencing Contractor

Strader Fencing Inc
5434 Amick Road
Julian, NC 27283

Fencing Contractor POC

Planting Contractor
Carolina Sylvics
908 Indian Trail
Edenton, NC 27932
Planting Contract POC

Mellow Marsh

1312 Woody Store Rd.

Siler City, NC 27344

919-742-1200

ArborGen Inc.

2011 Broadbank Court

N Stock Suppli
ursery Stock Suppliers Ridgeville, SC 29472

843-851-4129

Superior Trees Inc.

12493 US-90

Lee, FL 32059

850-971-5159

The Louis Berger Group, Inc.
1001 Wade Avenue, Suite 400

Monitoring Performers Raleigh, NC 27605

Louis Berger Group, Inc., Robin Maycock (919-866-

Stream Monitoring POC 4428)

Vegetation Monitoring POC Louis Berger Group, Inc.




Table 4 Project Information

Project Name

Little Buffalo Creek Stream Mitigation Project

County

Cabarrus County

Project Area (acres)

12

Project Coordinates (latitude and longitude)

35.491041°N., . -80.366698° W.

Project Watershed Summary Information

Physiographic Province

Piedmont

River Basin

Yadkin-Pee Dee River

Regulatory Considerations

Regulation Applicable? Resolved? Supporting Documentation

Waters of the United States — Section 404 Y Y Permit 2014-00386

Waters of the United States — Section 401 Y Y Letter from NCDENR dated
February 24, 2015
Nationwide Permit Number 27

Endangered Species Act Y Y Letter to USFWS dated
November 16, 2009

Historic Preservation Act Y Y Letter from NC SHPO dated
February 2, 2010

Coastal Zone Management Act (CZMA)/ Coastal Area Management N N/A N/A

FEMA Floodplain Compliance Y Y FEMA Floodplain Checklist
Restoration Plan Appendix 9

Essential Fisheries Habitat N N/A N/A

USGS Hydrologic Unit 8-digit |3040105 USGS Hydrologic Unit 14-digit 3040105020060
DWQ Sub-basin 03-07-12
Project Drainage Area (acres) 4,039
Project Drainage Area Percentage of Impervious Area 5%
CGIA Land Use Classification Rural
Reach Summary Information (Mainstem)
Parameters Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6
Length of reach (linear feet) 2,305 1,244 1,083 969 826 2,043
Valley classification Type 8 Type 8 Type 8 Type 8 Type 8 Type 8
Drainage area (acres) 1914 2146 2446 2568 2632 4039
NCDWAQ stream identification score 37.5 37.5 37.5 37.5 37.5 37.5
NCDWQ Water Quality Classification C C C C C C
Morphological Description (stream type) C4/F4 C4/E4 C4/F4 C4 C4/D4b C4
Design Rosgen Stream Type C4 C4 C4 C4 C4 C4
Evolutionary Trend
Design Approach (P1, P2, P3, E, etc) R; Ell EIl R; Ell EL EII Ell P
Underlying mapped soils Chewacla/ Chewacla Chewacla Chewacla Chewacla Chewacla
Goldston
Drainage class Mod. Well Mod. Well Mod. Well Mod. Well Mod. Well Mod. Well
Drained - Well [Drained - Well |[Drained - Well |Drained - Well |Drained - Well |Drained - Well
Drained Drained Drained Drained Drained Drained
Soil Hydric status Non-hydric Non-hydric Non-hydric Non-hydric Non-hydric Non-hydric
Slope 0.48% 0.38% 0.51% 0.39% 0.47% 0.43%
FEMA classification N/A N/A N/A N/A N/A N/A
Native vegetation community Pasture Pasture Pasture Pasture Pasture Pasture
Percent composition of exotic invasive vegetation
Reach Summary Information (Unnamed Tributaries)
Parameters UT 1 uUT 2 UT3 uT 4 UTS5 UT 6 UT 7/UT 8
Length of reach (linear feet) 111 951 1,475 831 184 151 1,127
Valley classification N/A Type 2 Type 2 Type 2 N/A N/A Type 8
Drainage area (acres) 293 193 62 254 8 16 1222
NCDWQ stream identification score 21 20 26.5 36.5 27.5 24.8 36.5
NCDWQ Water Quality Classification C C C C C C C
Morphological Description (stream type) N/A B6 B6/G6 B4c N/A N/A F4
Design Rosgen Stream Type No Restoration |B6 B6 B4c No Restoration [No Restoration |C4
Evolutionary Trend
Design Approach (P1, P2, P3, E, etc) EIl R; EIL P R; EL; EIl EL EIl EIl EII R; EI
Underlying mapped soils Chewacla Chewacla Eadln/GeorgeVII Goldston Goldston Goldston Chewacla
Drainage class Mod. Well Mod. Well Mod. Well Mod. Well Mod. Well Mod. Well Mod. Well
Drained - Well |Drained - Well [Drained - Well |Drained - Well [Drained - Well |Drained - Well |Drained - Well
Drained Drained Drained Drained Drained Drained Drained
Soil Hydric status Non-hydric Non-hydric Non-hydric Non-hydric Non-hydric Non-hydric Non-hydric
Slope N/A 2.45% 2.35% 2.17% N/A N/A 0.96%
FEMA classification N/A N/A N/A N/A N/A N/A N/A
Native vegetation community N/A N/A N/A N/A N/A N/A N/A
Percent composition of exaotic invasive vegetation N/A N/A N/A N/A N/A N/A N/A
Wetland Summary Information
Parameters Wetland 1 Wetland 2 Wetland 3
Size of Wetland (acres) N/A N/A N/A
Wetland Type (non-riparian, riparian riverine or riparian |N/A N/A N/A
|Mapped Soil Series N/A N/A N/A
Drainage class N/A N/A N/A
Soil Hydric Status N/A N/A N/A
Source of Hydrology N/A N/A N/A
Hydrologic Impairment N/A N/A N/A
Native vegetation community N/A N/A N/A
Percent composition of exotic invasive vegetation N/A N/A N/A




Appendix B - Visual Assessment Data



Figures 2a-j - Integrated Current Condition Plan View-MY3
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Tables 5a-g - Visual Stream Morphology Assessment



Reach ID Reach 1
Assessed Length 381
Number Number with | Footage with | Adjusted % for
Major Stable, Total Number of Amount of % Stable, Stabilizing Stabilizing Stabilizing
Channel Channel Performing | Number in Unstable Unstable | Performing as Woody Woody Woody
Category Slia-Category Metric as Intended A_s-built Segments Footﬂe Intended Veget_ation Veget_ation Veget_ation
1. Bed 1. Vertical Stability
1. Aggradation - No visual aggradation 1 18 98%
2. Degradation - No visual degradation 0 0 100%
2. Riffle Condition 1. Texture/Substrate - Riffle maintains as-built substrate 6 6 100%
1. Depth Sufficient (Max Pool Depth : Mean Bankfull Depth > 1.6) 3 3 100%
3. Meander Pool
Condition
2. Length appropriate? 3 3 100%
1. Thalweg centering at upstream of meander bend (Run)? 3 3 100%
4. Thalwag Position
2. Thalweg centering at downstream of meander bend (Glide)? 3 3 100%
2. Bank i i ing si
1. Scoured/Eroding Bank lacking vggetatlve cover resulting simply from poor growth and/or 0 0 100% 0 0 100%
scour and erosion
Banks undercut/overhanging to the extent that mass wasting appears
2. Undercut likely. Does NOT include undercuts that are modest, appear sustainable 0 0 100% 0 0 100%
and are providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% 0 0 100%
Totals 0 0 100% 0 0 100%

3. Engineered
Structures

Log Vane structures installed incorrectly during construction, final as-built developed inner berm material overtop structures to bury the

log vanes and have no structures within this reach.




Reach ID Reach 3
Assessed Length 261
Number Number with | Footage with | Adjusted % for
Major Stable, Total Number of Amount of % Stable, Stabilizing Stabilizing Stabilizing
Channel Channel Performing | Number in Unstable Unstable | Performing as Woody Woody Woody
Category Sub-Category Metric as Intended As-built Segments Footage Intended Vegetation Vegetation Vegetation
1. Bed 1. Vertical Stability
1. Aggradation - No visual aggradation 0 0 100%
2. Degradation - No visual degradation 0 0 100%
2. Riffle Condition 1. Texture/Substrate - Riffle maintains as-built substrate 3 3 100%
2. Bank Bank lacking vegetative cover resulting simply fi
. y from poor growth and/or o o
1. Scoured/Eroding scour and erosion 0 0 100% 0 0 100%
Banks undercut/overhanging to the extent that mass wasting appears
2. Undercut likely. Does NOT include undercuts that are modest, appear sustainable 1 48 91% 1 20 96%
and are providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% 0 0 100%
Totals 1 48 91% 1 20 96%
3. Engineered
Structures 1. Overall Integrity Structures physically intact with no dislodged boulders or logs. 2 2 100%
. Bank erosion within the structures extent of influence does not exceed o
2. Bank Protection 15%. (See guidance for this table in EEP monitoring guidance document) 2 2 100%
3. Habitat Pool forming structures maintaining ~ Max Pool Depth : Mean Bankfull 2 2 100%

Depth ratio > 1.6 Rootwads/logs providing some cover at base-flow.




Reach ID Reach 4
Assessed Length 200
Number Number with | Footage with | Adjusted % for
Major Stable, Total Number of Amount of % Stable, Stabilizing Stabilizing Stabilizing
Channel Channel Performing | Number in Unstable Unstable | Performing as Woody Woody Woody
Category Slia-Category Metric as Intended As-built Segments Footﬂe Intended Veget_ation Veget_ation Veget_ation
1. Bed 1. Vertical Stability
1. Aggradation - No visual aggradation 0 0 100%
2. Degradation - No visual degradation 0 0 100%
2. Riffle Condition 1. Texture/Substrate - Riffle maintains as-built substrate 3 3 100%
2. Bank
1. Scoured/Eroding Visual point scour along small portion of bank within bankfull 1 15 96% 0 0 98%
Banks undercut/overhanging to the extent that mass wasting appears
2. Undercut likely. Does NOT include undercuts that are modest, appear sustainable 0 0 100% 0 0 100%
and are providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% 0 0 100%
Totals, 1 15 96% 0 0 98%




Reach ID UT 2
Assessed Length 49
Number Number with | Footage with | Adjusted % for
Major Stable, Total Number of Amount of % Stable, Stabilizing Stabilizing Stabilizing
Channel Channel Performing | Number in Unstable Unstable | Performing as Woody Woody Woody
Category Slia-Category Metric as Intended As-built Segments Footﬂe Intended Veget_ation Veget_ation Veget_ation
1. Bed’ 1. Vertical Stability
1. Aggradation - No visual aggradation ' 0 0 100%
2. Degradation - No visual degradation 0 0 100%
2. Riffle Condition 1. Texture/Substrate - Riffle maintains as-built substrate 1 1 100%
2. Bank . . L
1. Scoured/Eroding Bank lacking vggetatlve cover resulting simply from poor growth and/or 0 0 100% 0 0 100%
scour and erosion
Banks undercut/overhanging to the extent that mass wasting appears
2. Undercut likely. Does NOT include undercuts that are modest, appear sustainable 0 0 100% 0 0 100%
and are providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% 0 0 100%
Totals 0 0 100% 0 0 100%

1: The assessed length of UT2 for visual morphology has been limited to the portion of Enhancement Level | in the reach. A section of Enhancement Level Il along the lower ends of UT2, approximately 30 feet of stream, has been
found to aggradate and function more as a wetland due to the sediment supplies upstream. This length is based on visual measurement. An actual measurement will be conducted at the next site visit for discussion with the IRT.




Reach ID uT 3

Assessed Length 898
Number Number with | Footage with | Adjusted % for
Major Stable, Total Number of Amount of % Stable, Stabilizing Stabilizing Stabilizing
Channel Channel Performing | Number in Unstable Unstable | Performing as Woody Woody Woody
Category Slia-Category Metric as Intended As-built Segments Footﬂe Intended Veget_ation Veget_ation Veget_ation
1. Bed 1. Vertical Stability Note: aggradation as a result of
1. Aggradation - No visual aggradation cattle damage occurred during MY 0 0 100%
2, however, UT 3 has rebounded,
2. Degradation - No visual degradation is stable, and great condition 0 0 100%
geomorphically
2. Riffle Condition 1. Texture/Substrate - Riffle maintains as-built substrate 8 8 100%
2. Bank i i ing si
1. Scoured/Eroding Bank lacking vegetative cover resulting simply from poor growth and/or 0 0 100% 0 0 100%

scour and erosion

Banks undercut/overhanging to the extent that mass wasting appears
2. Undercut likely. Does NOT include undercuts that are modest, appear sustainable 0 0 100% 0 0 100%
and are providing habitat.

3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% 0 0 100%

Totals| 0 0 100% 0 0 100%




Reach ID utT4
Assessed Length 410
Number Number with | Footage with | Adjusted % for
Major Stable, Total Number of Amount of % Stable, Stabilizing Stabilizing Stabilizing
Channel Channel Performing | Number in Unstable Unstable | Performing as Woody Woody Woody
Category Sub-Category Metric as Intended As-built Segments Footage Intended Vegetation Vegetation Vegetation
1. Bed 1. Vertical Stability
1. Aggradation - No visual aggradation 0 0 100%
2. Degradation - No visual degradation 0 0 100%
2. Riffle Condition 1. Texture/Substrate - Riffle maintains as-built substrate 8 8 100%
1. Depth Sufficient (Max Pool Depth : Mean Bankfull Depth > 1.6) 3 3 100%
3. Meander Pool
Condition
2. Length appropriate? 3 3 100%
1. Thalweg centering at upstream of meander bend (Run)? 3 3 100%
4. Thalwag Position
2. Thalweg centering at downstream of meander bend (Glide)? 3 3 100%
2. Bank 1. Scoured/Eroding Bank lacking vegetative cover resulting simply from poor growth 0 0 100% 0 0 100%
Banks undercut/overhanging to the extent that mass wasting appears
2. Undercut likely. Does NOT include undercuts that are modest, appear sustainable 0 0 100% 0 0 100%
and are providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% 0 0 100%
Totals 0 0 100% 0 0 100%




Reach ID uT 7/8
Assessed Length 1189
Number Number with | Footage with | Adjusted % for
Major Stable, Total Number of Amount of % Stable, Stabilizing Stabilizing Stabilizing
Channel Channel Performing | Number in Unstable Unstable | Performing as Woody Woody Woody
Category Sub-Category Metric as Intended As-built Segments Footage Intended Vegetation Vegetation Vegetation
1. Bed 1. Vertical Stability 1. Aggradation - Lateral Point Bars have formed, but as expected due to
the overwide channel design. Reach is in stable condition, so point bars 0 0 100%
were omitted from this section.
2. Degradation - degradation in last curve pool before step pool system - 1 40 98%
occurred in MY 2, not included on MY3 CCPV °
2. Riffle Condition 1. Texture/Substrate - Riffle maintains as-built substrate 1 11 100%
1. Depth Sufficient (Max Pool Depth : Mean Bankfull Depth > 1.6) 3 4 75%
3. Meander Pool
Condition
2. Length appropriate? 4 4 100%
1. Thalweg centering at upstream of meander bend (Run)? 4 4 100%
4. Thalwag Position
2. Thalweg centering at downstream of meander bend (Glide)? 4 4 100%
2. Bank i i ing si
1. Scoured/Eroding Bank lacking vggetatlve cover resulting simply from poor growth and/or 0 0 100% 0 0 100%
scour and erosion
Banks undercut/overhanging to the extent that mass wasting appears
2. Undercut likely. Does NOT include undercuts that are modest, appear sustainable 0 0 100% 0 0 100%
and are providing habitat.
3. Mass Wasting Bank slumping, calving, or collapse 0 0 100% 0 0 100%
Totals 0 0 100% 0 0 100%
3. Engineered
Structures 1. Overall Integrity Structures physically intact with no dislodged boulders or logs. 9 9 100%
2. Grade Control Grade control structures exhibiting maintenance of grade across the sill. 9 9 100%
2a. Piping Struc.tyres !af:kln.g any substantlalnflow underneath sills or arms. -DMS 8 9 89%
Identified piping in one rock vane in step pool feature
. Bank erosion within the structures extent of influence does not exceed o
3. Bank Protection 15%. (See guidance for this table in EEP monitoring guidance document) 9 9 100%
Pool forming structures maintaining ~ Max Pool Depth : Mean Bankfull
4. Habitat Depth ratio > 1.6 Rootwads/logs providing some cover at base-flow.- 3 9 33%

step pools filled with large boulders from upstream of site, maintains
small pools at low flow, but <1.6 Max to Mean Deptj




Tables 6a-i - Vegetation Condition Assessment Table



Table 6 Vegetation Condition Assessment
Reach 1
Planted Acreage 5.47
Mapping CCPV Number of | Combined | % of Planted
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
1. Bare Areas Very limited cover of both woody and herbaceous material - area does not meet threshold 0.1 acres Patéi:lrzj?nd 0 0.00 0.0%
. " . Pattern and o
2. Low Stem Density Areas Woody stem densities clearly below target levels based on MY3, 4, or 5 stem count criteria. 0.1 acres Color 2 0.71 13.0%
Total 0 0.00 0.0%
. . . . . . Pattern and o
3. Areas of Poor Growth Rates or Vigor Areas with woody stems of a size class that are obviously small given the monitoring year. 0.1 acres Color 0 0.00 0.0%
Cumulative Total 2 0.71 13.0%
Easement Acreage 7.29
% of
Mapping CCPV Number of | Combined Easement
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
4. Invasive Areas of Concern Tree of Heaven, Chinese Privet 1000 SF Pat(t;e;lr;?nd 4 0.28 3.9%
5. Easement Encroachment Areas none Pattern and 0 0.00 0.0%
Color
Reach 2
Planted Acreage 2.85
Mapping CCPV Number of | Combined | % of Planted
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
1. Bare Areas Very limited cover of both woody and herbaceous material. 0.1 acres Patéi:lrzj?nd 0 0.00 0.0%
. " . Pattern and o
2. Low Stem Density Areas Woody stem densities clearly below target levels based on MY3, 4, or 5 stem count criteria. 0.1 acres Color 0 0.00 0.0%
Total 0 0.00 0.0%
. . . . . . Pattern and o
3. Areas of Poor Growth Rates or Vigor Areas with woody stems of a size class that are obviously small given the monitoring year. 0.25 acres Color 0 0.00 0.0%
Cumulative Total 0 0.00 0.0%
Easement Acreage 3.73
% of
Mapping CCPV Number of | Combined Easement
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
4. Invasive Areas of Concern 1000 SF Pat(t;e;lr;?nd 0 0.00 0.0%
none Pattern and 0 0.00 0.0%

I5. Easement Encroachment Areas

Color




Reach 3

Planted Acreage 2.65
Mapping CCPV Number of | Combined | % of Planted
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
1. Bare Areas Very limited cover of both woody and herbaceous material. 0.1 acres Patéi:lrzj?nd 0 0.00 0.0%
. " . Pattern and o
2. Low Stem Density Areas Woody stem densities clearly below target levels based on MY3, 4, or 5 stem count criteria. 0.1 acres Color 2 0.54 20.6%
Total 0 0.00 0.0%
. . . . . . Pattern and o
3. Areas of Poor Growth Rates or Vigor Areas with woody stems of a size class that are obviously small given the monitoring year. 0.25 acres Color 0 0.00 0.0%
Cumulative Total 2 0.54 20.6%
Easement Acreage 3.83
% of
Mapping CCPV Number of | Combined Easement
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
4. Invasive Areas of Concern Princess Tree 1000 SF Pat(t;e;lr;?nd 1 0.07 1.7%
I5. Easement Encroachment Areas none Pat(t;e;lr;?nd 0 0.00 0.0%
Reach 4
Planted Acreage 2.26
Mapping CCPV Number of | Combined | % of Planted
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
1. Bare Areas Very limited cover of both woody and herbaceous material - area does not meet threshold 0.1 acres Patéi:lrzj?nd 0 0.00 0.0%
. " . Pattern and o
2. Low Stem Density Areas Woody stem densities clearly below target levels based on MY3, 4, or 5 stem count criteria. 0.1 acres Color 1 0.39 17.3%
Total 0 0.00 0.0%
. . . . . . Pattern and o
3. Areas of Poor Growth Rates or Vigor Areas with woody stems of a size class that are obviously small given the monitoring year. 0.25 acres Color 0 0.00 0.0%
Cumulative Total 1 0.39 17.3%
Easement Acreage 3.1
% of
Mapping CCPV Number of | Combined Easement
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
4. Invasive Areas of Concern Princess Tree 1000 SF Pat(t;e;lr;?nd 2 0.23 7.4%
none Pattern and 0 0.00 0.0%

I5. Easement Encroachment Areas

Color




Reach 5

Planted Acreage 2.05
Mapping CCPV Number of | Combined | % of Planted
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
1. Bare Areas Very limited cover of both woody and herbaceous material. 0 Patéi:lrzj?nd 0 0.00 0.0%
. " . Pattern and o
2. Low Stem Density Areas Woody stem densities clearly below target levels based on MY3, 4, or 5 stem count criteria. 0.1 acres Color 1 0.34 16.6%
Total 0 0.00 0.0%
. . . . . . Pattern and o
3. Areas of Poor Growth Rates or Vigor Areas with woody stems of a size class that are obviously small given the monitoring year. 0.25 acres Color 0 0.00 0.0%
Cumulative Total 1 0.34 16.6%
Easement Acreage 2.74
% of
Mapping CCPV Number of | Combined Easement
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
4. Invasive Areas of Concern 1000 SF Pat(t;e;lr;?nd 0 0.00 0.0%
5. Easement Encroachment Areas Electric wire on cattle crossing fence not maintained, isolated cows escaped into easement at Reach none Pattern and 3 274 100.0%
I 5/Reach 6 Color
UT 2
Planted Acreage 1.25
Mapping CCPV Number of | Combined | % of Planted
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
1. Bare Areas Very limited cover of both woody and herbaceous material. 0.1 acres Patéi:lrzj?nd 0 0.00 0.0%
. " . Pattern and o
2. Low Stem Density Areas Woody stem densities clearly below target levels based on MY3, 4, or 5 stem count criteria. 0.1 acres Color 0 0.00 0.0%
Total 0 0.00 0.0%
. . . . . . Pattern and o
3. Areas of Poor Growth Rates or Vigor Areas with woody stems of a size class that are obviously small given the monitoring year. 0.25 acres Color 0 0.00 0.0%
Cumulative Total 0 0.00 0.0%
Easement Acreage 2.65
% of
Mapping CCPV Number of | Combined Easement
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
4. Invasive Areas of Concern Chinese Privet, tree of heaven 1000 SF Pat(t;e;lr;?nd 1 1.03 38.9%
none Pattern and 0 0.00 0.0%

I5. Easement Encroachment Areas

Color




uT3

Planted Acreage 3.21
Mapping CCPV Number of | Combined | % of Planted
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
1. Bare Areas Very limited cover of both woody and herbaceous material. - area does not meet threshold 0.1 acres Patéi:lrzj?nd 0 0.00 0.0%
. " . Pattern and o
2. Low Stem Density Areas Woody stem densities clearly below target levels based on MY3, 4, or 5 stem count criteria. 0.1 acres Color 1 3.21 100.0%
Total 0 0.00 0.0%
. . . . . . Pattern and o
3. Areas of Poor Growth Rates or Vigor Areas with woody stems of a size class that are obviously small given the monitoring year. 0.25 acres Color 1 3.21 100.0%
Cumulative Total 2 3.21 100.0%
Note: UT 3 has low stem density below MY 3 criteria, while also showing poor vigor for plantings there. Upland species are surviving, where more wet tolerant are deteriorating due to site conditions being dryer at this location
Easement Acreage 4.1
% of
Mapping CCPV Number of | Combined | Easement
Vegetation Category Definitions Threshold Depiction Polygons Acreame Acreage
4. Invasive Areas of Concern 1000 SF Pat(t;e;lr;?nd 0 0.00 0.0%
I5. Easement Encroachment Areas none Pat(t;e;lr;?nd 0 0.00 0.0%
uT 4
Planted Acreage 1.43
Mapping CCPV Number of | Combined | % of Planted
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
1. Bare Areas Top of bank area bare where sheet flow washed seeding into channel 0.1 acres Patéi:lrzj?nd 0 0.00 0.0%
. " . Pattern and o
2. Low Stem Density Areas Woody stem densities clearly below target levels based on MY3, 4, or 5 stem count criteria. 0.1 acres Color 0 0.00 0.0%
Total 0 0.00 0.0%
. . . . . . Pattern and o
3. Areas of Poor Growth Rates or Vigor Areas with woody stems of a size class that are obviously small given the monitoring year. 0.25 acres Color 0 0.00 0.0%
Cumulative Total 0 0.00 0.0%
Easement Acreage 2.01
% of
Mapping CCPV Number of | Combined | Easement
Vegetation Category Definitions Threshold Depiction Polygons Acreame Acreage
4. Invasive Areas of Concern Chinese Privet 1000 SF Pat(t;e;lr;?nd 1 0.03 1.5%
5. Easement Encroachment Areas none Pattern and 0 0.00 0.0%

Color




ut7

Planted Acreage 2.63
Mapping CCPV Number of | Combined | % of Planted
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
1. Bare Areas Very limited cover of both woody and herbaceous material. 0.1 acres Pat:;:lrzj?nd 0 0.00 0.0%
. " . Pattern and o
2. Low Stem Density Areas Woody stem densities clearly below target levels based on MY3, 4, or 5 stem count criteria. 0.1 acres Color 0 0.00 0.0%
Total 0 0.00 0.0%
3. Areas of Poor Growth Rates or Vigor Areas with woody stems of a size class that are obviously small given the monitoring year. 0.25 acres Pat:;:lrzj?nd 0 0.00 0.0%
Cumulative Total 0 0.00 0.0%
Easement Acreage 6.07
% of
Mapping CCPV Number of | Combined Easement
Vegetation Category Definitions Threshold Depiction Polygons Acreaﬁe Acreage
4. Invasive Areas of Concern Japanese Honeysuckle, Tree of Heaven, Chinese Privet 1000 SF Pat(t;e;lr;?nd 1 0.54 8.9%
Fence damaged due to tree falling on it none Pattern and 1 0.02 0.3%

I5. Easement Encroachment Areas

Color




Photo Appendix A: Vegetation Monitoring Plots

Veg Plot 1

Veg Plot 2



Veg Plot 3

Veg Plot 4



Veg Plot 5

Veg Plot 6



Veg Plot 7

Veg Plot 8



Veg Plot 9

Veg Plot 10



Veg Plot 11

Veg Plot 12



Photo Appendix B: Cross Sections

Cross Section MS-1P Downstream

Cross Section MS-1P Upstream



Cross Section MS-1R Downstream

Cross Section MS-1R Upstream



Cross Section MS-2P Downstream

Cross Section MS-2P Upstream



Cross Section MS-2R Downstream

Cross Section MS-2R Upstream



Cross Section MS-3P Downstream

Cross Section MS-3P Upstream



Cross Section UT2-1R Downstream

Cross Section UT2-1R Upstream



Cross Section UT3-1P Downstream

Cross Section UT3-1P Upstream



Cross Section UT3-1R Downstream

Cross Section UT3-1R Upstream



Cross Section UT3-2R Downstream

Cross Section UT3-2R Upstream



Cross Section UT3-3R Downstream

Cross Section UT3-3R Upstream



Cross Section UT4-1P Downstream

Cross Section UT4-1P Upstream



Cross Section UT4-1R Downstream

Cross Section UT4-1R Upstream



Cross Section UT7-1P Downstream

Cross Section UT7-1P Upstream



Cross Section UT7-1R Downstream

Cross Section UT7-1R Upstream



Cross Section UT7-2R Downstream

Cross Section UT7-2R Upstream



Photo Appendix C: Photo Stations

Photo Location 1-A — Mainstem Upstream

Photo Location 1-B — Mainstem Downstream



Photo Location 1-C— UT7 Upstream

Photo Location 2-A — UT7 Upstream



Photo Location 2-B — UT7 Downstream

Photo Location 3-A - Upstream



Photo Location 3-B - Downstream

Photo Location 4-A — Upstream



Photo Location 4-B - Downstream

Photo Location 5-A - Downstream



Photo Location 5-B — Upstream

Photo Location 6-A — Mainstem Downstream



Photo Location 6-B — Mainstem Upstream

Photo Location 6-C — UT3 Upstream



Photo Location 7-A — Mainstem Downstream

Photo Location 7-B — UT4 Downstream



Photo Location 7-C — Mainstem Upstream

Photo Location 7-D — UT4 Upstream



Photo Location 8-A - Downstream

Photo Location 8-B - Upstream



Photo Location 9-A - Downstream

Photo Location 9-B — Upstream



Photo Location 10-A — Mainstem Downstream

Photo Location 10-B — Mainstem Upstream



Photo Location 10-C — UT2 Upstream

Photo Location 11-A —Downstream



Photo Location 11-B - Upstream

Photo Location 12-A - Downstream



Photo Location 12-B — Upstream

Photo Location 13-A — Downstream



Photo Location 13-B — Upstream



Photo Appendix D: Problem Areas

Bare spots and eroding slopes on outskirts of floodplain in reach 1

Bare spot in floodplain in reach 1



Beaver dam in restoration area of reach 1

Downstream portions of channel below beaver dam in restoration area of reach 1



Panoramic view of beaver dam in restoration area of reach 1

Undercut along the left interior channel bank in restoration area of reach 3



Undercut along the left interior channel bank in restoration area of reach 3

Undercut along the left interior channel bank in restoration area of reach 3



Undercut along the left interior channel bank in restoration area of reach 3

Undercut along the left interior channel bank in restoration area of reach 3



Undercut along the left interior channel bank in restoration area of reach 3

Undercut along the left interior channel bank in restoration area of reach 3



15 foot bank scour along the right bank in restoration area of reach 4

15 foot bank scour along the right Bank in restoration area of reach 4



6 foot bank scour along the right bank in restoration area of reach 4

6 foot bank scour along the right bank in restoration area of reach 4



Poor vegetation coverage along right upper bank of restoration area in reach 4

Gates open at cattle crossing along Little Buffalo Creek. Area not being maintained by
owners.



Gates open at cattle crossing along Little Buffalo Creek. Area not being maintained by
owners.

Cattle crossing opening in flood gate, with no electric power. Not being maintained by
owners.



Gate installed by property owners at corner of cattle crossing for getting escaped cows
out of easement.

Tree of heaven in upper portions of UT2



Tree of heaven in upper portions of UT2

Poor vegetation along portion of left bank in UT3



Fresh cow pies between UT3 and UT4. Likely getting in by cattle crossing.

Tree fallen on easement fence at UT7. Minor damage will need repair.



Photo Appendix E: Significant Flow Events

Debris dropped and vegetation bent in direction of flow at UT7, March 2017.



Appendix C - Vegetation Plot Data



Table 7 - Vegetation Plot Criteria Attainment

MY 3 Success Criteria Met
Plot (Y/N) Tract Mean

=

67%
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Report Prepared By
Date Prepared

database name
database location
computer name
file size

Table 8 - CVS Vegetation Plot Metadata

Gregory A. Russo
12/8/2017 10:08

cvs-eep-entrytool-v2.3.1.mdb
C:\Users\grrusso\Desktop
MTN-GRUSSO7

62197760

DESCRIPTION OF WORKSHEETS IN THIS DOCUMENT------------

Metadata

Proj, planted

Proj, total stems

Plots

Vigor

Vigor by Spp

Damage

Damage by Spp

Damage by Plot

Planted Stems by Plot and Spp
ALL Stems by Plot and spp

PROJECT SUMMARY--------cceneennna-.

Project Code
project Name

Description

River Basin

length(ft)

stream-to-edge width (ft)
area (sq m)

Required Plots (calculated)
Sampled Plots

Description of database file, the report worksheets, and a summary of project(s) and project data.

Each project is listed with its PLANTED stems per acre, for each year. This excludes live stakes.

Each project is listed with its TOTAL stems per acre, for each year. This includes live stakes, all planted stems, and all natural/volunteer stems.
List of plots surveyed with location and summary data (live stems, dead stems, missing, etc.).

Frequency distribution of vigor classes for stems for all plots.

Frequency distribution of vigor classes listed by species.

List of most frequent damage classes with number of occurrences and percent of total stems impacted by each.

Damage values tallied by type for each species.

Damage values tallied by type for each plot.

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

A matrix of the count of total living stems of each species (planted and natural volunteers combined) for each plot; dead and missing stems are excluded.

94147
Little Buffalo Creek Stream Mitigation Project

Louis Berger is restoring the Little Buffalo Creek Stream Mitigation Site in Cabarrus County, North Carolina for the North Carolina Ecosystem Enhancement Program.

Berger will be planting the riparian corridor with native tree and shrub vegetation.
Yadkin-Pee Dee

48265.23781
12
12
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EEP Project Code 94147. Project Name: Little Buffalo Creek Stream Mitigation Project

Table 9 - Planted and Total Stem Counts

Exceeds requirements by 10%
Exceeds requirements, but by less than 10%
Fails to meet requirements, by less than 10%

lents by more than 10%

Current Plot Data (MY3 2017) Annual Means
94147-01-0001 | 94147-01-0002 | 94147-01-0003 | 94147-01-0004 | 94147-01-0005 | 94147-01-0006 | 94147-01-0007 | 04147-01-0008 | 94147-01-0009 | 94147-01-0010 | 94147-01-0011 | 94147-01-0012 MY3 (2017) MY2 (2016) MY1 (2015) MY (2014)
Scientific Name Common Name | Species Type no|r no|r no|r T T T T T T T T T T T T [p-all |7
[Acer negundo boxelder [Tree B B 2] | |
[Acer rubrum red maple [Tree 2| 3] 5| 3] 4 | |
[Alnus serrulata hazel alder [Shrub o o o o of s[5 s s s 5| 13 13 13
[Baccharis halimifolia eastern baccharis__[shrub 1] 1]
Carpinus caroliniana American hornbeam _[Tree 1] 1] 1] 1] 1] 1] 8 8 8| 1a] 1af 14 1| n[ 1)
Celtis laevigata sugarberry Tree 1] 1] 1 2| 2| 2 2| 2| 1] 1] 1 2| 2| 2 5| 5| 5] 1] 1) 1 14 14 14} 13] 13 13 4 4 4 29, 2 29
Cercis canadensis eastern redbud [Tree 1] 1] 1] 1] 1] 1] 1] 1] 1] 3] 3] 3] 1] 1] 1] 7 7 7 7 7 7 4 4 4| 13
[Diospyros virginiana common persimmon_[Tree 1] 1]
Fraxinus green ash Tree FY I 1 3 3 3 3 3 3| a i 8 8 of 14 14| 1a| 7 7 7| 14| 14 14
[luglans nigra black walnut Tree §
[juniperus virginiana eastern redcedar __|Tree 3 1 4 3 1
Liquidambar styracifiua__|sweetgum [Tree 4 28] 2 § 2 5 47] 108| 254
Liriodendron tulipifera_|tuliptree [Tree EE I I EY I I I Y I 6f 6 7| s s | 10 0] 13| 19| 19| 19|
[Nyssa sylvatica blackgum Tree 1] 1] 1 1] 1] 1) 1] 1 4 4 4 2| 2| 2 1] 1] 1 1] 1) 1 1) 1] 1 12 12 12}
Pinus rigida pitch pine Tree 3
Pinus taeda loblolly pine [Tree 1 1
Pinus virginiana Virginia pine Tree 1]
Platanus occidentalis /American sycamore _|Tree 3] 3 11 1] 1) 11 2| 2| 2 2| 2| 2 1] 1] 1 1] 1] 1 10} 10} 28 12 12 27 10} 10} 52 16,
[Quercus falcata southern red oak __|[Tree FY I o o 1 Al al o o o Al a| 1 a] a8 s 8 20 20 24 3 §
Quercus michauxii swamp chestnut oak [Tree 5| 5 5| 2| 2| 2 1] 1) 4 4 4 1] 1] 1 2| 2| 2 5| 5| 5 1) 1] 1 1] 1] 1 4 4 4 26, 26, 26) 8| 8| 8 6 6 6] 10;
[Rhus giabra smooth sumac [Shrub 2 1] 3
Sambucus elderberry Shrub g
[Sambucus canadensis __|Common Elderberry_|Shrub 1 2 3
Sassafras albidum sassafras Tree 1] 1
Uimus rubra slippery elm [Tree 1 10] 2 2 16| 1]
Viburnum dentatum southern arrowwood [Shrub 1) 1) 1) 1) 1) 3| 3| 3 5| 5| 5 6| 6| 6] 6| 6| 6] 11} 11} 11)
Stem coun o 9 El EEY B 13| 24| o o 47| 5| 5| 1] 10 10 18] 1o 12 18| 12| 12 13| 4 a4 s s o1 s 8 99| 99| 217] 98 98| 253 70 70 377] 143
size (ares)) 0.83613 0.83613 0.83613 0.83613 0.83613 0.83613 0.83613 0.83613 0.83613 <I 0.83613 0.83613 0.83613 <I 10.03356 10.03356 I 10.03356 10.03356
size (ACRES)| 2 002 0.02 002 002 002 | 002 002 o oz | 0. zs 25 2 025
Species count 5 B [ 5| EE 4 4 7] 7] g 3 a | 11] 22| 10] 10 18] 10 10] 14| 10[ 10[ 10|
Stems per ACRE] 435. 338.8[ 338.8[ 5324 629.2] 629.2] 1162] 435.6] 84| 484] 871.2] 580.8 580.8| 871.2] 580.8| 580.8] 629.2] 193.6[ 193. 242] 101_5| 387. z| 387. 2| 919.6| 399.3] 399. z| 875.2| 395.3] 395.3] 10 | 282.3] 1521 576.8 576.8 576.9]
Color for Density
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Appendix D - Stream Measurement &
Geomorphology Data



Table 10a. Baseline Stream Data Summary

Little Buffalo Creek (94147) - Segment/Reach: Mainstem Reach 1 (2,305 feet)
Parameter Jcauge?| Regional Curve Pre-Existing Condition Reference Reach(es) Data | Design | Monitoring Baseline

Dimension and Substrate - Riffle Only L | vl | Eq | Min [ Mean| Med | Max | sD° | n | Min | Mean | Med | Max [ SD° [ n | Min | Med | Max | min | Mean | Med | Max | SD° | n
Bankiull Width (f)| 4555 | 56.61 | 52.02 | 8298 | 1498 | 5 | 431 | 522 | 506 [ 644 [ 88 [ 4 36 | 36 | 36 352135213521 3521 1
Floodprone Width (f) 67.73 | 106.5 | 96.36 | 177.3 4315 | 5 | 549 | 753 | 743 | o8 [ 154 | 4 | >8s | >88 | >88 | >80 | >80 | >80 | >80 1
Bankfull Mean Depth (ft) 065 | 118 [ 124 | 16 [035 | 5 foos [ 116 | 11 [138 o018 | 4 Joo6 | 096|096 123]|123]123]123 1
Bankfull Max Depth (i) 254 | 304 | 28 | 383 | 058 | 5 | 217 | 241 | 25 | 25 | 014 | 4 | 15 | 15 | 15 | 179 | 179 | 179 | 1.79 1
Bankiull Cross Sectional Area (ﬁI 5358 | 63.29 [ 59.12 | 8309 [11.52 | 5 | 554 | 59.3 | 58.7 | 64.5 | 336 | 4 | 34.38 | 34.38 | 34.38 | 43.15 | 43.15 | 4315 | 43.15 1
Width/Depth Ratiol 32.51 | 56.56 | 40.56 | 127.7 | 40.14 | 5 | 31.3 | 47 | 46.2 | 64.4 | 1435| 4 | 37.5 | 37.5 | 375 | 28.73 | 28.73 | 28.73 | 28.73 1
Entrenchment Ratio| 149 [184 | 192 [ 217 | 033 | 5 | 11 | 15 | 15 | 18 | 03 | 4 | >22 | >22 | >22 | >22 | >22 | >22 | >22 1
Bank Height Rati 091 | 1.09 137 4 1 1 1 1 1 1 1 1
Profile
Riffle Length (f) 7 |288 215 52 | 13 ] 8 35 | 40 | s0 | 773 [2371]2204]3844
Riffle Slope (f/t)| 0009 | 002 | 00180422 001 | 8 0003|0014 [0028| 0 [o0026]0022]0076
Pool Length (ft) 16 | 764 [ 305 | 79 [1732] 13 | 10 | 20 | 20 | 421 [2543]17.55| 832
Pool Max depth (ft)| 29 | 32 [ 33 |35 [o2a| 13 | 15 [ 181 [ 181)106]271]248]376
Pool Spacing (i) 36 | 764 | 74 | 111 [2626] 7 80 | 125 | 170 | 29.95 [ 48.64 | 39.06 | 91.87
Pattern
Channel Beltwidth (1) 84 | 84 | 84 |s59.64] 105802681652
Radius of Curvature (f)] 57.62 | 793 | 101 | 72.97 | 8315 | 79.01 | 97.49
Re:Bankfull width (ft/f) 3524 | 36 | 69.62 | 27.95 | 35.6 | 36.13 | 46.36
Meander Wavelength ()|

Meander Width Ranol 121 | 233 | 238 | 1.29 | 3.04 | 257 | 501

Transport parameters

Reach Shear Stress bt 0334 032 0.322
Max part size (mm) mobilized at bankfull
Stream Power (transport capacity) W/m’
Additional Reach Parameters
Rosgen Cl | ca ca ca ca
Bankiull Velocity (ips)] | | 182 4.36 3.48
Bankfull Discharge (cfs) | | 115
Valley length (1)
Channel Thalweg length (f) 932 2293.33 2299.79
Sinuosity (f) 105 125 1.05 1.05
Water Surface Slope (Channel) (fr) 038
BF siope (fu)| 038
SBankfull Floodplain Area (acres) 0.45 0.3959

“9% of Reach with Eroding Banks|
Channel Stability or Habitat Metric|

Biological or Other]

Shaded el bt ot el il st b il .
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Table 10a. Baseline Stream Data Summary
Little Buffalo Creek (94147) - Segment/Reach: Mainstem Reach 3 (1,083 feet)
Parameter Gauge' | Regional Curve Pre-Existing Condition Reference Reach(es) Data Design Monitoring Baseline
Dimension and Substrate - Riffle Only | L [ oL [ Eq. | Min [Mean ] Med [ Max [ sD° [ n | Min [Mean | Med [ Max [ sD° [ n | Min [ Med [ Max | Min [ Mean | Med | Max [ sD° [ n
Bankfull Width (] 3442 | 4148 | 4154 | 48.48 | 7.03 431 [ 522 | 506 | 644 | 88 20 | 40 | 20 |3831 3831|3831 3831 T
Floodprone Width (fo} 258.2 | 265.4 | 265.4 | 272.6 | 7.21 549 | 753 | 743 | 98 | 154 >88 | >88 | >88 | >90 | >90 | >90 | >0 T
Bankfull Mean Deuthm—)l 12 [ 147 | 142 | 18 | 03 098 [ 116 | 11 | 138 | 018 158 | 158 | 158 | 126 | 126 | 126 | 1.26 T
“Bankiull Max Depth (fo] 2.47 | 2.78 | 2.79 | 3.09 | 0.3L 217 | 241 | 25 | 25 | 014 2 2 2 | L 1 1 1 1
Bankfull Cross Sectional Area (ft) 58.33 | 50.79 | 58.96 | 62.09 | 201 | 3 | 554 | 59.3 | 58.7 | 645 | 336 | 4 63 | 63 | 63 |48.23|48.23| 4823|4823 1
‘Width/Depth Ratiol 19.12 | 29.50 | 2025 | 404 [ 1064 | 3 | 313 | 47 | 462 | 644 | 14.35 | 4 | 30.87 | 30.87 | 39.87 | 30.43 | 30.43 | 30.43 | 30.43 T
Ratio| 533 | 653 | 656 | 771 | 119 | 3 | 11 | 15 | 15 | 18 | 03 | 4 | >22 | >22 | >2.2 | >0.2 | 22 | >22 | >22 T
“Bank Heiaht Ratio 194 | 219 2.43 1 1 1 1 | 094 | 094 | 0.94 | 0.94 1
Profile
Riffle Lenath msl 7 | 288 [ 27 52 | 13 8 113 [ 18.65 [ 20.99 [ 21.31
Riffle Slope (f/t) 0.009 | 0.02 |0.018 [0.422 [ 001 | 8 0.018 | 005 | 0.024 | 0.134
Pool Lenath ()] 16 | 76.4 | 39 79 |1732] 13 632 | 12.33 | 10.63 | 21.53
Pool Maxdeuth{ﬁ—)l 29 [ 32 | 3 35 | 024 | 13 0. 113 | 126 | 169
Pool Spacing (] 36 | 764 | 74 | 111 2626 7 36.04 | 45.42 | 46.77 | 53.33
Pattern
Channel Beltwidth (f) 58.77 | 58.77 | 58.77 | 58.77
Radius of Curvature (f) 838 | 838 | 838 | 838
Re:Bankfull width (fufo) 458 | 15.65 | 16,52 | 23.05
Meander (ft)

Meander Width Rauul 255 | 52 | 356 [12.83

Transport parameters

Reach Shear Stress [%a | | | 0619 | | 0516 | 0199
Max part size (mm) mobilized at bankfull] I | | || |
Stream Power (transport capacity) W/m’ | | 1 |
Additional Reach Parameters
Rosgen CI || c4 c4 c4 [
Bankfull Velocity (fps)] I I 273 3.03 3.96
‘Bankiull Discharge (cfs)| | | 163
Valley lenath m_sl
Channel Thalweq length () 932 1030.85 1079.45
Sinuosity @I 113 125 105 101
Water Surface Slope (Channel) (ftft) 038
BF slope (/)] 0.38
“Bankfull Floodplain Area (acres)| 0.49 0.074

“9% of Reach with Erodina Banks]
Channel Stability or Habitat Metric|
Bioloaical or Other]

‘S clls ittt these will pially ot b il n,
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Table 10a. Baseline Stream Data Summary
Little Buffalo Creek (94147) - Segment/Reach: UT 2 (951 feet)

Parameter Gauge i it Design Monitoring Baseline
Dimension and Substrate - Riffle Only | LL UL Eq. Min | Mean | Med | max | sp* n Min | Mean | Med | max | sD* n Min | Med | Max | Min | Mean | Med | Max | sp® n
Bankfull Width (f) 7 7 7
Floodprone Width (f)} 7 7 7

0.47_| 0.47 | 0.47
075 | 075 [ 0.75

Bankfull Mean Depth (ft)
“Bankfull Max Depth (ft)

Bankfull Cross Sectional Area ()| 188 | 188 | 188 | 1.82 | 18 | 182 | 1.82 1
Width/Depth Ratio) 851 | 851 | 851 6.82 6.82 6.82 6.82 1
Ratio] 1.75 1.75 1.75 2.37 2.37 2.37 2.37 1
“Bank Height Ratio} 1 1 1 1.01 1.01 1.01 1.01 1
Profile
Riffle Lenath ()] 51.74 | 5174 | 51.74 | 6.98 | 13.52 | 13.52 | 20.07
Riffle Slope ('l/'l)l 0.024 | 0.024 | 0.024 01 ]0.013 | 0.013 | 0.016
Pool Lenath (ft)] 12.76 | 12.76 | 12.76 | 12.76
Pool Max depth ('lﬂ 89 0.89 0.89 0.89
Pool Spacina (ft)} 30.63 | 30.63 | 30.63 | 30.63
Pattern
Channel Beltwidth (fo)]
Radius of Curvature m_)'
Re:Bankfull width (ft/f)
Meander ()

Transport parameters

Reach Shear Stress o] | | | | 0571 | 0249
Max part size (mm) mobilized at bankfull] [ | | | |
Stream Power (transport capacity) Wim’] | | | | |
Additional Reach Parameters
Rosqen Cl B6 B6
Bankfull Velocity (fps) I I 1.66
Bankfull Discharge (cfs | |
Valley lenath (i
Channel Thalwed lenath (f 951 951.37
Sinuosity (1) 0.96
Water Surface Slope (Channel) (fu/ft)
BF slope (ft/fo)]
“Bankfull Floodplain Area (acres)|
“9% of Reach with Eroding Banks|
Channel Stability or Habitat Metric
Biological or Other

Siaaod s it ot s el o s o
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Table 10a. Baseline Stream Data Summary
Little Buffalo Creek (94147) - Segment/Reach: UT 3 (1,475 feet)
Parameter Gauge' I Regional Curve Pre-Existing Condition Reference Reach(es) Data Design Monitoring Baseline,
Dimension and Substrate - Riffle Only | LL uL Eq. Min [ Mean [ Med | max | sD* n Min [ Mean [ Med | max | sD” n Min | Med | Max | Min | Mean | Med | Max | sD® n
Bankfull Width (ft) 7 7 7 | 35 | 438 | 373 | 501
Floodprone Width (f] 7 7 7 | 635 | 1465|1314 2445
Bankfull Mean Depth ()] 0.47 | 0.47 | 0.47 | 02 | 034 | 020 | 05
!Bankfull Max Depth () 0.75 | 075 | 075 | 031 | 0.58 | 0.61 | 0.82
Bankfull Cross Sectional Area (") 188 | 188 | 188 | 0.75 | 143 | 169 | 1.84 3
Width/Depth Ratio| 851 | 851 | 851 | 6.66 | 15.31 | 18.61 | 2067 3
Ratio) 175 | 175 | 175 | 1.7 | 364 | 2.22 | 699 3
“Bank Heiaht Ratio) 1 1 1 | 054 | 064 | 064 | 074 3

Profile

Riffie Lenath (t 197.1 | 355.9 [ 514.7 [ 57.25 [ 107.8 [ 89.01 [ 215.1

Riffle Slope (ft/ft)} 0.006 | 0.012 | 0.044 | 0.011 | 0.017 | 0.014 | 0.029
Pool Lenath (ft) 15 |1297] 6.04 [3137

Pool Max depth (ft) 414 | 446 [ 461 | 462
Pool Spacina (ft)} 114.3 [ 1336 [ 1433 ] 1433

Pattern

Channel Beltwidth (ft) 5042 [50.15 | 612 | 134 | 342 | 42.73 | 46.46
Radius of Curvature (ft) 2164 | 3562 | 35.15 | 50.55
Re:Bankfull width (fuft)| 2.38 | 15.62 | 14.63 | 30.84

()}

Meander

Meander Width Ratiol 0.43 | 537 | 244 | 1952

Transport parameters

Reach Shear Stress Y | I I | I 0.285 | 029
Max part size (mm) mobilized at bankfull] 1 1 1 1 |
Stream Power (transport capacity) W/m’] | | | | |
Additional Reach Parameters
Rosaen Cl 86 B6
‘Bankfull Velocity (fps) I I 147
Bankfull Discharge (cfs | I
Valley lenath (i)
Channel Thalwed lenath (f) 1475 1469.07
Sinuosity (1) 095
Water Surface Slope (Channel) (f/ft) 0.019
BF slope (/] 0.019
“Bankfull Floodplain Area (acres)| 0.84
“9% of Reach with Eroding Banks|
Channel Stability or Habitat Metric
Biological or Other
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Table 10a. Baseline Stream Data Summary
Little Buffalo Creek (94147) - Segment/Reach: UT 4 (831 feet)

Parameter Gauge i i Design Monitoring Baseline
Dimension and Substrate - Riffle Only | LL UL Eq. Min | Mean | Med | max | sp* n Min | Mean | Med | max | sD* n Min | Med | Max | Min | Mean | Med | Max | sp® n
Bankfull Width (f) 1332 | 13.32 | 13.32 | 13.32
Floodprone Width (f)} >50 | >50 | >50 | >50
Bankfull Mean Depth (ft) 0.91 | 0.91 | 0901 | 001
!Bankfull Max Depth (i) 171 171 | 171 [ 171
Bankiull Cross Sectional Area (ft?) 12.13 | 1213 | 12.13 | 1213 1
Width/Depth Ratio] 1463 | 14.63 | 14.63 | 14.63 T
Ratio| 577 | 522 | >22 | >22 T
“Bank Heiaht Ratio) 06 | 06 | 06 | 06 1
Profile
Riffle Lenath (o] 474 11981 ]2181]30.73
Riffle Slope (mml 0.012 | 0.027 | 0.018 | 0.074
Pool Lenath ()] 699 [1256 | 91 | 2602
Pool Max depth (1) 189 | 228 | 232 7
Pool Spacing mj' 50.06 | 56.72 | 55.31 | 68.08
Pattern
Channel Beltwidth (i) 80.13 | 98.47 | 98.47 | 1168
Radius of Curvature (n_)l 36.7 | 47.23 | 49.01 | 56.95
Ro:Bankfull width (fuf) 16.34 | 19.23 | 18.89 | 23.76
Meander (i) 221.95| 221,95 221.95| 221.95
Meander Width Ratiol 337 | 519 | 491 | 715

Transport parameters

Reach Shear Stress Y | | | | | | 135
Max part size (mm) mobilized at bankfull] [ | | | |
Stream Power (transport capacity) Wim’] | | | | |

Additional Reach Parameters

Rosqen Cl Cab

Bankfull Velocity (fps) I I 4.23

Bankfull Discharge (cfs | |

Valley lenath (i

Channel Thalwed lenath (f 830.01

Sinuosity (1) 0.806

Water Surface Slope (Channel) (fu/ft)

BF slope (ft/fo)]

“Bankiull Floodplain Area (acres)| 0.03

“9% of Reach with Eroding Banks|

Channel Stability or Habitat Metric

Biological or Other

Siaaod s it ot s el o s o
- . 2=For s -
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Table 10a. Baseline Stream Data Summary
Little Buffalo Creek (94147) - Segment/Reach: UT 7 (1,127 feet)
Parameter Gauge' I Regional Curve Pre-Existing Condition Reference Reach(es) Data Design Monitoring Baseline,
Dimension and Substrate - Riffle Only | LL uL Eq. Min [ Mean [ Med | max | sD* n Min [ Mean [ Med | max | sD” n Min | Med | Max | Min | Mean | Med | Max | sD® n
Bankfull Width (f0) 20.47 | 26.07 | 26.81 | 30.18 | 4.06 31 | 522 | 506 | 644 | 88 25 | 25 | 25 | 1858 10,65 19.65 | 2071
Floodprone Width rml 92 | 544 | 4382 [ 00.77 | 24.57 49 | 753 | 743 | 98 | 154 >55 | >55 | >65 | >80 >100
Bankfull Mean Depth ()] 85 | 1 1T | 117 [ o013 98 | 116 | 11 | 138 | 018 0.98 | 0.98 | 0.98 | 0.96 | T.o7 | To7 | 117
TBankfull Max Denth () 79 | 2.16 | 1.94 | 2.95 | 0.54 17 [ 241 | 25 | 25 14 113 | 113 | 113 | 117 | 143 | 143 | 1.69
Bankfull Cross Sectional Area (i) 10.96 | 26.07 | 26.67 | 31 | 547 | 4 | 554 | 59.3 | 68.7 | 645 | 3.36 | 4 | 24.44 | 24.44 | 24.44 | 19.93 | 20.81 | 20.81 | 21.68 2
‘Width/Depth Ratio| 20.89 | 26.33 | 263 | 3181 | 533 | 4 | 313 | 47 | 462 | 64.4 | 1435 | 4 | 2551 | 2551 | 2551 | 15.92 | 18.72 | 18.72 | 21.52 7
Ratio] 145 | 207 | 192 [ 301 [ 05 | 4 | L1 | 15 | 15 | 18 | 03 | 4 | >22 | 22 | 22 | 22 | 02 | 502 | 522 2
Bank Heiaht Ratio) 7 1 1 1 | o078 | 085 | 085 | 092 2
Profile
Riffle Lenath (ft 7 288 [2r5] 52 | 13 | 8 10 60 | 9.79 [ 3653 ] 37.12 | 5431
Riffle Slope mml 0.009 | 0.02 [0.018 | 0.422 | 001 | & | 0.008 | 0.0L | 0.01 | 0.001 | 0.014 | 0.013 | 0.039
Pool Lenath (f] 16 | 764 | 305 | 79 [1732] 13 | 10 | 1 20 | 816 | 1587 | 13.77 | 28.95
Poo\Maxdeom@I 29 | 32 | 33 [ 35 | o024 | 13 | 15 2 T | 205 | 204 | 285
Pool Spacina (f) 36 | 764 | 74 | 111 2626 7 15 | 55 | 100 | 1327 | 54.36 | 56.47 | 1307
Pattern
Channel Beltwidth (i) 201 | 201 | 201 | 154.6]209.3 [209.3 | 264
Radius of Curvature (f) 50 | 1375 686 | 90.88 | 104.3 | 1257 | 434.9
Re:Bankiull width (mﬁl 28| 315 | 31 | 15.71 ] 20.53 | 21.99 | 22.62
Meander () 720 | 720 | 720 | 6870 | 6870 | 6870 | 6879
Meander Width Ratiol 648 | 638 | 7.18 | 9.838 | 10.19 | 9514 | 1167

Transport parameters

Reach Shear Stress Y | | | 0.479 | | 0.407 | 0358
Max part size (mm) mobilized at bankfull] 1 1 1 1 |
Stream Power (transport capacity) W/m’] | | | | |
[Additional Reach Parameters
Rosaen Cl Faica ca ca ca
Bankiull Velocity (fps) I I 3.7 3.93 261
Bankfull Discharge (cfs | I 96
Valley length (f)
Channel Thalwea lenath (f) 932 111053 112671
Sinuosity (1) 125 121 123
Water Surface Slope (Channel) (fUt) 038 0.006 0.006
BF siope (1) 038 0.006 0.005
SBankfull Floodplain Area (acres)] 0.459 5.35
“9% of Reach with Eroding Banks|
Channel Stabilty or Habitat Metric
Biological or Other]

‘Staded clls dicate Tt these will tpially ot b fled
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Table 10b. Baseline Stream Data Summary (Substrate, Bed, Banks, and Hydrologic Containment Parameter Distribution)
Little Buffalo Creek (94147) Seament/Reach: Mainstem Reach 1 (2,305 feet)

Parameter Pre-Existing Condition Reference Reach(es) Data Design As-built/Baseline
*Ri% / Ru% / P% / G% / S%} 41.8| 254| 194| 134 0 30.5| 14.7| 36.8| 18 0
'SC%/Sa%/ G% /C%/B%/Be| 26| 22.1| 519 0 0 0 10.2| 20.4| 59.2 0 ol 102
'd16/d35/d50/d84/d95/ di/ di** (mm)] 0.04| 0.69| 2.33| 103| 213 0.24| 2.96| 6.85| 26.8|bedrock
Entrenchment Class <1.5/1.5-1.99/ 2.0-4.9/ 5.0-9.9 / >10 0 o 100 0 0
Incision Class <1.2/1.2-1.49/1.5-1.99 / >2.0 100 0 0 0

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

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

2 = Entrenchment Class - Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as visual estimates
3 = Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This wil resuit from the measured cross-sections as well as the longitudinal profile

Footnotes 2,3 - These classes are loosley built around the Rosgen classification and hazard ranking breaks, but were adjusted slightly to make for easier assignment to somewhat coarser bins based on visual estimates in the field such that measurement of every segment for ER would not be necessary.
The intent here is to provide the reader/consumer of design and monitoring information with a good general sense of the extent of hydrologic containment in the pre-existing and the rehabilitated states as well as comparisons to the reference distributions.

ER and BHR have been in prior submissions as a (cross-sections as part of the design measurements), however, these subsamples have often focused entirely on facilitating design without providing a thorough pre-constrution distri of these leaving the with a sample that is weighted heavily on the stable sections of

the reach. This means that the distributions for these parameters should include data from both the cross-section measurements and the longitudinal profile and in the case of ER, visual estimates. For example, the typical longitudinal profile permits sampling of the BHR at riffles beyond those subject to cross-sections and therefore can be readily integrated and provide
amore complete sample distribution for these parameters, thereby providing the overage y to provide i

Table 10b. Baseline Stream Data Summary (Substrate, Bed, Banks, and Hydrologic Containment Parameter Distribution)
Little Buffalo Creek (94147) Segment/Reach: Mainstem Reach 3 (1,083 feet)

Parameter Pre-Existing Condition Reference Reach(es) Data Design As-built/Baseline
*Ri% / Ru% / P% / G% / S% 41.3 13 13| 327 0 25.8| 20.2| 26| 28 0
'SC%/Sa%/G%/C%/B%/Be% 17| 20| 41| 22 0 0 10.2| 20.4| 59.2 0 o| 102
'd16/d35/d50/ dg4 / d95 / di’ / di® (mm)| 0.06] 09| 125] 942| 150 0.24| 2.96| 6.85| 26.8|bedrock
2Entrenchment Class <1.5 / 1.5-1.99 / 2.0-4.9/ 5.0-9.9 / >10) 0 5 95 0 0
Incision Class <1.2/1.2-1.49/1.5-1.99 / >2.0 98 2 0 0

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

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

2 = Entrenchment Class - Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as visual estimates
3 = Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as the longitudinal profile

Footnotes 2,3 - These classes are loosley built around the Rosgen classification and hazard ranking breaks, but were adjusted slightly to make for easier assignment to somewhat coarser bins based on visual estimates in the field such that measurement of every segment for ER would not be necessary.
The intent here is to provide the reader/consumer of design and monitoring information with a good general sense of the extent of i i in the pi isting and the rehabilitated states as well as comparisons to the reference distributions.

ER and BHR have been in prior It asa (cro as part of the design measurements), however, these subsamples have often focused entirely on facilitating design without providing a thorough pre-constrution il of these leaving the with a sample that is weighted heavily on the stable sections of
the reach. This means that the distributions for these parameters should include data from both the cross-section measurements and the longitudinal profile and in the case of ER, visual estimates. For example, the typical longitudinal profile permits sampling of the BHR at riffles beyond those subject to cross-sections and therefore can be readily integrated and provide
a more complete sample distribution for these parameters, thereby providing the il y to provide




Table 10b. Baseline Stream Data Summary (Substrate, Bed, Banks, and Hydrologic Containment Parameter Distribution)
Little Buffalo Creek (94147) Segment/Reach: Mainstem Reach 4 (969 feet)

Parameter Pre-Existing Condition Reference Reach(es) Data Design As-built/Baseline
"Ri% /Ru% /P% / G% / S%| 40| 28.8| 11.7] 186 0 40.9| 28.8| 11.7| 186 0
'SC% /Sa%/G%/C%/B%/Be%| 248) 21| 286 29 1| 219 10.2| 20.4| 59.2 0 o| 102
*d16/d35/d50/ d84/ d95/ di° / di® (mm)| 0.04| 0.74| 2.75|bedrodbedrock 0.24| 2.96| 6.85| 26.8|bedrock
2Entrenchment Class <1.5 / 1.5-1.99 / 2.0-4.9 / 5.0-9.9 / >10) 0 o 100 0 0
Incision Class <1.2/1.2-1.49/1.5-1.99 / >2.0 100 0 0 0

Shaded cells indicate that these will typically not be filled in.
1 = Riffle, Run, Pool, Glide, Step; Silt/Clay, Sand, Gravel, Cobble, Boulder, Bedrock; dip = max pave, disp = max subpave

2 = Entrenchment Class - Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as visual estimates
3 = Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This wil resuit from the measured cross-sections as well as the longitudinal profile

Footnotes 2,3 - These classes are loosley built around the Rosgen classification and hazard ranking breaks, but were adjusted slightly to make for easier assignment to somewhat coarser bins based on visual estimates in the field such that measurement of every segment for ER would not be necessary.

The intent here is to provide the reader/consumer of design and monitoring information with a good general sense of the extent of hydrologic containment in the pre-existing and the rehabilitated states as well as comparisons to the reference distributions

ER and BHR have been in prior submissions as a (cross-sections as part of the design measurements), however, these subsamples have often focused entirely on facilitating design without providing a thorough pre-constrution distri of these leaving the with a sample that is weighted heavily on the stable sections of

the reach. This means that the distributions for these parameters should include data from both the cross-section measurements and the longitudinal profile and in the case of ER, visual estimates. For example, the typical longitudinal profile permits sampling of the BHR at riffles beyond those subject to cross-sections and therefore can be readily integrated and provide

amore complete sample distribution for these parameters, thereby providing the overage y to provide

Table 10b. Baseline Stream Data Summary (Substrate, Bed, Banks, and Hydrologic Containment Parameter Distribution)
Little Buffalo Creek (94147) Segment/Reach: UT2 (951 feet)

Parameter Pre-Existing Condition Reference Reach(es) Data Design As-built/Baseline
'Ri% | Ru% / P% | G% / S% 100 0 0 0 0 9o 2 6 2 o
*SC% / Sa% / G% / C% / B% / Be% 10.2 20.4| 59.2 0 0 10.2
*d16/d35/ d50 / d84 / d95 / di° / di*” (mm) 0.24| 2.96| 6.85| 26.8|bedrock
2Entrenchment Class <1.5 / 1.5-1.99 / 2.0-4.9/ 5.0-9.9 / >10 0 90 10 0 0
Incision Class <1.2/1.2-1.49/1.5-1.99/ >2.0 90 10 0 0

Shaded cells indicate that these wil typically not be filled in.
1 =Riffle, Run, Pool, Glide, Step; SiltClay, Sand, Gravel, Cobble, Boulder, Bedrock; dip = max pave, disp = max subpave
2 = Entrenchment Class - Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as visual estimates

3= Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as the longitudinal profile

Footnotes 2,3 - These classes are loosley built around the Rosgen classification and hazard ranking breaks, but were adjusted slightly to make for easier assignment to somewhat coarser bins based on visual estimates in the field such that measurement of every segment for ER would not be necessary.

The intent here is to provide the reader/consumer of design and monitoring information with a good general sense of the extent of hydrologic containment in the pre-existing and the rehabilitated states as well as comparisons to the reference distributions

ER and BHR have been in prior asa (cross-sections as part of the design measurements), however, these subsamples have often focused entirely on facilitating design without providing a thorough pre-constrution of these leaving the with a sample that is weighted heavily on the stable sections of

the reach. This means that the distributions for these parameters should include data from both the cross-section measurements and the longitudinal profile and in the case of ER, visual estimates. For example, the typical longitudinal profile permits sampling of the BHR at riffles beyond those subject to cross-sections and therefore can be readily integrated and provide

amore complete sample distribution for these parameters, thereby providing the Y to provide



Table 10b. Baseline Stream Data Summary (Substrate, Bed, Banks, and Hydrologic Containment Parameter Distribution)
Little Buffalo Creek (94147) Segment/Reach: UT3 (1,475 feet)

Parameter Pre-Existing Condition Reference Reach(es) Data Design As-built/Baseline
"Ri% | Ru% / P% / G% / S% 100 0 0 0 0 837| 32| 55 76| o0
*SC% / Sa% / G% / C% / B% / Be%y 10.2 20.4| 59.2 0 0| 10.2
*d16/ d35/ d50 / d84 / d95 / di° / di*” (mm) 0.24| 2.96| 6.85| 26.8|bedrock
2Entrenchment Class <1.5 / 1.5-1.99 / 2.0-4.9 / 5.0-9.9 / >10 0 50 30 20 0
Incision Class <1.2/1.2-1.49/1.5-1.99 / >2.0 80 18 2 0

Shaded cells indicate that these will typically not be filled in.
1 =Riffle, Run, Pool, Glide, Step; Silt/Clay, Sand, Gravel, Cobble, Boulder, Bedrock; dip = max pave, disp = max subpave

2 = Entrenchment Class - Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as visual estimates
3 = Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This wil resuit from the measured cross-sections as well as the longitudinal profile

Footnotes 2,3 - These classes are loosley built around the Rosgen classification and hazard ranking breaks, but were adjusted slightly to make for easier assignment to somewhat coarser bins based on visual estimates in the field such that measurement of every segment for ER would not be necessary.

The intent here is to provide the reader/consumer of design and monitoring information with a good general sense of the extent of hydrologic containment in the pre-existing and the rehabilitated states as well as comparisons to the reference distributions

ER and BHR have been in prior submissions as a (cross-sections as part of the design measurements), however, these subsamples have often focused entirely on facilitating design without providing a thorough pre-constrution distri of these leaving the with a sample that is weighted heavily on the stable sections of
the reach. This means that the distributions for these parameters should include data from both the cross-section measurements and the longitudinal profile and in the case of ER, visual estimates. For example, the typical longitudinal profile permits sampling of the BHR at riffles beyond those subject to cross-sections and therefore can be readily integrated and provide

amore complete sample distribution for these parameters, thereby providing the overage y to provide

Table 10b. Baseline Stream Data Summary (Substrate, Bed, Banks, and Hydrologic Containment Parameter Distribution)
Little Buffalo Creek (94147) Segment/Reach: UT4 (831 feet)

Parameter Pre-Existing Condition Reference Reach(es) Data Design As-built/Baseline
'Ri% / Ru% / P% | G% / S% 431| 212| 197 16| o©
'SC%/Sa% / G%/ C%/B%/Be%| 10.2| 20.4| 59.2 0 0| 102 10.2| 20.4| 59.2 0 o| 102
*d16/d35/d50/ dg4/ d95 / di° / di® (mm)| 0.24| 2.96| 6.85| 26.8[bedrock 0.24| 2.96| 6.85| 26.8|bedrock
2Entrenchment Class <1.5 / 1.5-1.99 / 2.0-4.9/ 5.0-9.9 / >10| 0 0| 100 0 0
Incision Class <1.2/1.2-1.49/1.5-1.99 / >2.0 100 0 0 0

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

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

2 = Entrenchment Class - Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as visual estimates
3 = Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as the longitudinal profile

Footnotes 2,3 - These classes are loosley built around the Rosgen classification and hazard ranking breaks, but were adjusted slightly to make for easier assignment to somewhat coarser bins based on visual estimates in the field such that measurement of every segment for ER would not be necessary.

The intent here is to provide the reader/consumer of design and monitoring information with a good general sense of the extent of i i in the pi isting and the rehabilitated states as well as comparisons to the reference distributions.
ER and BHR have been in prior It asa (cro as part of the design measurements), however, these subsamples have often focused entirely on facilitating design without providing a thorough pre-constrution il of these leaving the with a sample that is weighted heavily on the stable sections of
the reach. This means that the distributions for these parameters should include data from both the cross-section measurements and the longitudinal profile and in the case of ER, visual estimates. For example, the typical longitudinal profile permits sampling of the BHR at riffles beyond those subject to cross-sections and therefore can be readily integrated and provide

a more complete sample distribution for these parameters, thereby providing the il y to provide



Table 10b. Baseline Stream Data Summary (Substrate, Bed, Banks, and Hydrologic Containment Parameter Distribution)
Little Buffalo Creek (94147) Segment/Reach: UT7 (1,127 feet)

Parameter Pre-Existing Condition Reference Reach(es) Data Design As-built/Baseline
*Ri% / Ru% / P% | G% / S% 40.7| 189| 156| 151 97 349| 26.1| 12.1| 182 87
'SC%/Sa%/ G%/C%/B%/Be%| 243 10.4| s05| 538 0 0 10.2| 20.4| 59.2 0 o| 102
*d16/d35/d50/ d84 / d95/ di° / di®® (mm)| 0.04| 0.78] 33| 143] 751 0.24| 2.96| 6.85| 26.8|bedrock
2Entrenchment Class <1.5 / 1.5-1.99 / 2.0-4.9 / 5.0-9.9 / >10| 0 0 0 15 85
Incision Class <1.2/1.2-1.49/1.5-1.99 / >2.0 95 5 0 0

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

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

2 = Entrenchment Class - Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as visual estimates
3 = Assign/bin the reach footage into the classes indicated and provide the percentage of the total reach footage in each class in the table. This will result from the measured cross-sections as well as the longitudinal profile

Footnotes 2,3 - These classes are loosley buit around the Rosgen classification and hazard ranking breaks, but were adjusted slightly to make for easier assignment to somewhat coarser bins based on visual estimates in the field such that measurement of every segment for ER would not be necessary,

The intent here is to provide the reader/consumer of design and monitoring information with a good general sense of the extent of i i in the pi g and the rehabilitated states as well as comparisons to the reference distributions.
ER and BHR have been in prior issi asa (cros: as part of the design measurements), however, these subsamples have often focused entirely on facilitating design without providing a thorough pre-constrution il of these leaving the with a sample that is weighted heavily on the stable sections of
the reach. This means that the distributions for these parameters should include data from both the cross-section measurements and the longitudinal profile and in the case of ER, visual estimates. For example, the typical longitudinal profile permits sampling of the BHR at riffles beyond those subject to cross-sections and therefore can be readily integrated and provide

a more complete sample distribution for these parameters, thereby providing the 'y to provide






Table 11a. Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)
Little Buffalo Creek (94147) Segment/Reach: Mainstem Reach 1 (2,305 feet)
Cross Section 1 (Riffle)-1R Cross Section 2 (Pool)-1P
IBased on fixed baseline bankfull elevation’ Base MY1 MY2 MY3 MY4 MY5 | MY+ Base MY1 MY2 MY3 MY4 | MY5 | MY+
Record elevation (datum) used| 640.21 | 640.21 | 640.21 | 640.21| 64021 [640.21 640.24 | 640.24 | 640.24 | 640.24 |640.24]640.24

Bankfull Width (f)] 35.21 | 36.55 | 37.70 | 38.49 35.77 | 36.90 | 36.53 | 37.81
Floodprone Width (f)] >80 | 125.20 | 135.20 | >100 >80 | 127.00 | 158.50 | >100
Bankfull Mean Depth (ft)] 1.23 1.16 1.15 1.23 1.11 097 | 115 | 1.14
Bankfull Max Depth (f)] 1.79 1.78 1.96 2.26 2.48 2.03 | 252 | 225
Bankfull Cross Sectional Area (f)] 43.15 | 42.32 43.25 47.22 39.80 35.60 | 42.08 | 43.05
Bankfull Width/Depth Ratio] 28.73 | 31.56 | 32.87 | 31.37 3215 | 3817 | 31.71 | 33.21
Bankfull Entrenchment Ratio] >2.2 3.43 3.59 >2.2 >2.2 3.44 4.34 >2.2
Bankfull Bank Height Ratioc] 1.00 | 0.97 1.09 0.42 0.73 088 | 094 | 076
Cross Sectional Area between end pins (i?)] 77.79 | 86.15 | 88.38 | 92.57 8542 | 81.10 | 889 | 93.80
d50 mm)] 15.90 | 21.00 | 22.00 | 81.73 5.00 16.00 | 11.00 | 32.00

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

2 = Bankfull Bank Height Ratio is determined yearly by maintaining the baseline banfull max depth static while using the monitoring year lowest bank height surveyed. This method is selected based on the overall evaluation method preferred by DMS in which the yearly cross-section parmaters are compared to the as-built baseline bankfull datum.

Table 11a. Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)
Little Buffalo Creek (94147) Segment/Reach: Mainstem Reach 3 (1,083 feet)
Cross Section 1 (Riffle)-2R Cross Section 2 (Pool)-2P
|Based on fixed baseline bankfull elevation’ Base MY1 MY2 MY3 MY4 MY5 | MY+ Base MY1 MY2 MY3 | MY4 | MY5 | MY+ NOTE: XS 2R and 2P reshaped as part of MY2 to remove backwater and overflow
Record elevation (datum) used] 630.92 | 630.92 | 630.92 | 630.92 | 630.92 _[630.92 629.80 | 629.80 | 629.80 | 629.80 | 629.80]629.80 conditions upstream.
Bankfull Width (f)] 38.31 | 41.03 | 38.35 | 37.41 39.59 | 26.70 | 33.35 | 37.91 As observed in th hod of d i bank height rafi siicatt he channel
Floodprone Width ()] >90 | 419.00 | 488.00 | >100 >00 | 350.00 | 368.00 | 99.57 s observed in the method of determining bank height ratio, modifications to the channel in
year 2 at XS 2R has created high bank height ratios. This is not a valid characterization of
Bankiull Mean Depth (ft)} 1.26 125 137 1.38 L 1.59 1.00 0.92 stability at this section with holding by holding the as-built baseline bankfull elevation in
Bankfull Max Depth ()] 1.90 | 2.18 297 | 294 2.44 220 | 2.26 | 226 3 va ) g by holding paseline be on in
- etermining cross-section characterizations. The channel in this section of restoration is a
Bankfull Cross Sectional Area (ff) 48.23 | 51.15 5243 | 5164 43.79 42.50 ] 3319 ] 3492 tiered system and is providing proper floodplain connection to allow waters out of the
Bankfull Width/Depth Ratio] 30.43 | 32.91 28.05 27.10 35.79 16.77 | 3352 | 41.16 channel. The work was performed due to backwater conditions caused by this riffle, which
Bankfull Entrenchment Ratio] >2.2 | 10.21 [ 1273 | >2.2 >2.2 1311 | 11.03 | 263 was a greater sign of instability.
Bankfull Bank Height Ratio?] 0.94 1.06 1.38 1.44 0.69 0.72 0.84 0.82
Cross Sectional Area between end pins (ft>)] 116.34 | 104.46 | 103.94 | 106.00 89.91 77.86 | 68.32 | 69.90
d50 (mm)} 31.00 29.00 13.5 49.22 6.70 9.00 14.50 | 42.83

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

2 = Bankfull Bank Height Ratio is determined yearly by maintaining the baseline banfull max depth static while using the monitoring year lowest bank height surveyed. This method is selected based on the overall evaluation method preferred by DMS in which the yearly cross-section parmaters are compared to the as-built baseline bankfull datum.

Table 11a. Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)
Little Buffalo Creek (94147) Segment/Reach: Mainstem Reach 4 (969 feet)

Cross Section 1 (Pool)-3P
|Based on fixed baseline bankfull elevation’ Base MY1 MY2 MY3 MY4 MY5 | MY+
Record elevation (datum) used] 624.26 | 624.26 | 624.26 | 624.26 624.26  |624.26
Bankfull Width (f)] 29.35 | 25.94 24.64 22.88
Floodprone Width (ft)] >65 438.00 | 435.00 | >100
Bankfull Mean Depth (f)] 1.87 2.38 2.36 2.22
Bankfull Max Depth (ft)} 3.12 3.38 3.32 3.24
Bankfull Cross Sectional Area (f)] 54.90 | 61.79 58.25 50.77
Bankfull Width/Depth Ratio] 15.69 10.89 10.42 10.32
Bankfull Entrenchment Ratio] >2.2 16.89 17.65 >2.2
Bankfull Bank Height Ratio?] 0.70 0.66 0.73 0.72
Cross Sectional Area between end pins (ft>)] 106.25 | 112.61 | 110.74 | 99.73
d50 (mm)} 3.40 13.00 19.50 41.75

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

2 = Bankfull Bank Height Ratio is determined yearly by maintaining the baseline banfull max depth static while using the monitoring year lowest bank height surveyed. This method is selected based on the overall evaluation method preferred by DMS in which the yearly cross-section parmaters are compared to the as-built baseline bankfull datum.



Table 11a. Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)
Little Buffalo Creek (94147) Segment/Reach: UT 2 (951 feet)

Cross Section 1 (Riffle)-1R

|Based on fixed baseline bankfull elevation’ Base MY1 MY2 MY3 MY4 MY5 | MY+
Record elevation (datum) used] 639.34 | 639.34 | 639.34 | 639.34 | 639.34 ]639.34
Bankfull Width (ft)} 3.52 6.23 4.31 3.59
Floodprone Width (ft)] 8.34 31.10 40.80 10.96
Bankfull Mean Depth (ft)] 0.52 0.42 0.80 0.9
Bankfull Max Depth (ft)] 0.72 0.96 1.03 1.2
Bankfull Cross Sectional Area (f?)] 1.82 2.65 3.43 3.22
Bankfull Width/Depth Ratio] 6.82 14.65 5.42 4
Bankfull Entrenchment Ratio} 2.37 5.00 9.46 >2.2
Bankfull Bank Height Ratio?] 1.01 0.86 1.20 1.18
Cross Sectional Area between end pins (f)] 20.73 | 21.69 20.37 | 20.83
d50 (mm)] 5.00 silt/clay | silt/clay 5.36

1 = Widths and depths for annual measurements will be based on the baseline bankfull datum regardless of dimensional/depositional development. Input the elevation used as the datum, which should be consistent and based on the baseline datum established. If the performer has inherited the project and cannot acquire the datum used
for prior years this must be discussed with DMS. If this cannot be resolved in time for a given years report submission a footnote in this should be included that states: “It is uncertain if the monitoring datum has been consistent over the monitoring history, which may influence calculated values.

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

2 = Bankfull Bank Height Ratio is determined yearly by maintaining the baseline banfull max depth static while using the monitoring year lowest bank height surveyed. This method is selected based on the overall evaluation method preferred by DMS in which the yearly cross-section parmaters are compared to the as-built baseline bankfull datum.

Table 11a. Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)
Little Buffalo Creek (94147) Segment/Reach: UT3 (1,475 feet)

Cross Section 1 (Riffle)-1R

Cross Section 2 (Riffle)-2R

Cross Section 3 (Riffle)-3R

Cross Section 4 (Pool)-1P

|Based on fixed baseline bankfull elevation’ Base MY1 MY2 MY3 MY4 MY5 | MY+ Base MY1 MY2 MY3 MY4 | MY5 | MY+ | Base MY1 MY2 MY3 MY4 | MY5 | MY+ | Base MY1 MY2 MY3 MY4 | MY5 | MY+
Record elevation (datum) used| 647.14 | 647.14 | 647.14 | 647.14 647.14 647.14 632.79 | 633.69 | 633.69 | 633.69 ] 633.69]633.69 622.92 | 623.77 | 623.77 | 623.77 |623.771623.77 638.72 | 639.22 | 639.22 | 639.22 ]639.22]639.22

Bankfull Width (f)] 3.50 5.20 5.42 4.66 5.91 11.93 8.65 13.46 3.73 7.17 8.16 7.29 4.06 8.51 6.87 9.21

Floodprone Width (ft)] 24.45 | 29.60 27.50 11.22 13.14 31.20 | 30.20 | 15.96 6.35 >100 >100 | 90.60 8.28 20.40 | 15.30 9.41

Bankfull Mean Depth (f)] 0.53 0.30 5.42 0.29 0.29 0.99 1.19 0.54 0.20 0.48 0.58 0.55 0.25 0.58 0.46 0.22

Bankfull Max Depth (ft)} 0.82 0.78 0.60 0.64 0.61 1.62 1.56 1.05 0.31 1.05 1.08 1.05 0.46 1.19 0.79 0.51

Bankfull Cross Sectional Area (f£)] 1.84 1.55 1.80 1.36 1.69 11.79 10.31 7.29 0.75 3.41 4.75 4.02 1.01 4.90 3.14 2.03
Bankfull Width/Depth Ratio] 6.66 17.47 16.31 16.01 20.67 12.06 7.25 24.84 18.61 | 15.08 | 14.02 | 13.21 16.32 8.51 15.06 | 41.78

Bankfull Entrenchment Ratio] 6.99 5.70 5.07 >2.2 2.22 2.62 3.49 1.19 1.70 >2.2 >2.2 >2.2 2.04 2.40 2.23 1.02

Bankfull Bank Height Ratio’] 0.74 1.04 0.69 0.90 0.57 0.35 0.54 0.82 0.71 0.99 1.03 1.17 0.54 0.46 0.64 0.53
Cross Sectional Area between end pins (#»)] 13.50 13.86 15.62 14.11 26.63 32.12 | 30.79 | 26.15 15.64 | 14.90 | 15.72 | 13.13 27.61 28.88 | 24.81 23.54

d50 (mm)] silt/clay | silt/clay | silt/clay | silt/clay 4.50 0.19 | silt/clay | silt/clay 0.11 | silt/clay | silt/clay | silt/clay silt/clay | silt/clay | silt/clay | silt/clay

1 = Widths and depths for annual measurements will be based on the baseline bankfull datum regardless of dimensional/depositional development. Input the elevation used as the datum, which should be consistent and based on the baseline datum established. If the performer has inherited the project and cannot acquire the datum used
for prior years this must be discussed with DMS. [f this cannot be resolved in time for a given years report submission a footnote in this should be included that states: “It is uncertain if the monitoring datum has been consistent over the monitoring history, which may influence calculated values.

Additional data from a prior performer is being acquired to provide confirmation. Values will be recalculated in a future submission based on a consistent datum if determined to be necessary.”
2 = Bankfull Bank Height Ratio is determined yearly by maintaining the baseline banfull max depth static while using the monitoring year lowest bank height surveyed. This method is selected based on the overall evaluation method preferred by DMS in which the yearly cross-section parmaters are compared to the as-built baseline bankfull datum.

NOTE: MY1 Data modified to use same bankfull
elevation as baseline data for 1R. MY 1 Bankfull
for 2R, 3R and 1P established as baseline
bankfull as the original bankfull only had slope
indications to identify, where MY1 provided
more thorough evidence of bankfull.

MY3 field survey bankfull indicates a change in
bankfull from baseline elevation. This is
expected due to the cattle damage in the
channel during MY2. The stream appears more
stable in MY3 than in past. Baseline bankful for
previous years still used as per North Carolina
DMS protocols, but MY3 bankfull elevations are
shown on the Cross Section plot exhibits.

Table 11a. Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)
Little Buffalo Creek (94147) Segment/Reach: UT 4 (831 feet)

Cross Section 1 (Riffle)-1R

Cross Section 2 (Pool)-1P

|Based on fixed baseline bankfull elevation’ Base MY1 MY2 MY3 MY4 MY5 | MY+ Base MY1 MY2 MY3 MY4 | MY5 | MY+
Record elevation (datum) used] 627.41 ] 627.41 | 627.41 | 627.41 627.41 627.41 629.84 | 629.84 | 629.84 | 629.84 | 629.84]629.84
Bankfull Width (f)] 13.32 13.94 14.33 11.55 20.38 17.20 | 19.45 | 18.10
Floodprone Width (f)] >50 >100 >100 35.53 >100 >100 >100 | 77.83
Bankfull Mean Depth (ft)] 0.91 0.89 0.73 0.84 1.34 1.35 1.22 1.32
Bankfull Max Depth (f)] 1.71 1.65 1.74 1.76 2.71 2.53 2.94 2.64
Bankfull Cross Sectional Area (f)] 12.13 12.35 10.42 9.70 27.37 23.29 | 23.75 | 23.94
Bankfull Width/Depth Ratio] 14.63 | 15.73 19.70 13.75 15.18 12.71 15.93 | 18.10
Bankfull Entrenchment Ratio] >2.2 >2.2 >2.2 >2.2 >2.2 >2.2 >2.2 >2.2
Bankfull Bank Height Ratio?] 0.60 0.99 1.16 0.80 0.63 0.85 1.07 0.95
Cross Sectional Area between end pins (ft)] 29.20 | 32.81 31.19 29.13 54.73 53.60 | 54.93 | 53.03
d50 (mm)] 8.90 6.90 10.00 11.30 7.00 0.18 10.00 | 41.10

1 = Widths and depths for annual measurements will be based on the baseline bankfull datum regardless of dimensional/depositional development. Input the elevation used as the datum, which should be consistent and based on the baseline datum established. If the performer has inherited the project and cannot acquire the datum used
for prior years this must be discussed with DMS. If this cannot be resolved in time for a given years report submission a footnote in this should be included that states: “It is uncertain if the monitoring datum has been consistent over the monitoring history, which may influence calculated values.

Additional data from a prior performer is being acquired to provide confirmation. Values will be recalculated in a future submission based on a consistent datum if determined to be necessary.”
2 = Bankfull Bank Height Ratio is determined yearly by maintaining the baseline banfull max depth static while using the monitoring year lowest bank height surveyed. This method is selected based on the overall evaluation method preferred by DMS in which the yearly cross-section parmaters are compared to the as-built baseline bankfull datum.




Table 11a. Monitoring Data - Dimensional Morphology Summary (Dimensional Parameters — Cross Sections)

Little Buffalo Creek (94147)

Segment/Reach: UT 7 (1,127 feet)

Cross Section 1 (Riffle)-1R Cross Section 2 (Riffle)-2R Cross Section 3 (Pool)-1P Cross Section 4 (Step Pool)-STP1 Cross Section 5 (Step Pool)-STP2
|Based on fixed baseline bankfull elevation’ Base MY1 MY2 MY3 MY4 MY5 | MY+ Base MY1 MY2 MY3 MY4 | MY5 | MY+ | Base MY1 MY2 MY3 | MY4 | MY5 | MY+ | Base MY1 MY2 MY3 | MY4 | MY5 | MY+ | Base | MY1 | MY2 | MY3 | MY4 | MY5 | MY+
Record elevation (datum) used] 615.87 | 615.87 | 615.87 | 615.87 615.87 615.87 613.60 613.60 | 613.60 | 613.60 |613.60]613.60 614.93 | 614.93 | 614.93 | 614.93 1614.93]614.93 612.87 | 612.87 |612.87]1612.87 610.221610.22]1610.22]610.22
Bankfull Width (ft)] 20.71 21.76 21.47 21.15 18.58 21.20 21.61 18.23 27.10 | 29.90 23.14 | 22.65 28.17 26.53 20.56 | 22.82
Floodprone Width (ft)} >100 >100 >100 >100 >80 >100 >100 >100 >80 >100 >100 >100 >100 >100 >100 | 38.67
Bankfull Mean Depth (ft)] 0.96 0.75 0.98 0.86 1.17 1.02 1.21 1.15 0.96 0.81 1.24 1.11 1.86 1.70 1.66 1.37
Bankfull Max Depth (ft)] 1.17 0.92 1.29 1.31 1.69 1.82 2.04 1.78 1.29 1.25 1.53 1.61 2.55 2.32 2.32 2.04
Bankfull Cross Sectional Area (ftz) 19.93 16.42 21.15 18.21 21.68 21.71 26.11 21.00 2598 | 24.19 28.70 | 25.11 52.44 44.98 34.22 | 31.17
Bankfull Width/Depth Ratio] 21.52 28.86 21.80 24.56 15.92 20.70 17.89 15.83 28.27 36.96 18.65 | 20.43 15.13 15.65 12.35 ] 16.71
Bankfull Entrenchment Ratio] >2.2 >2.2 >2.2 >2.2 >2.2 >2.2 >2.2 >2.2 >2.2 >2.2 >2.2 >2.2 >2.2 >2.2 >2.2 1.69
Bankfull Bank Height Ratio’] 0.78 0.84 0.96 1.24 0.92 1.25 1.12 0.97 0.67 1.23 0.80 1.03 0.92 0.92 0.78 0.50
Cross Sectiongl Area between end pins (ftz) 66.61 65.98 73.43 67.07 52.17 56.85 61.51 55.95 76.83 80.07 90.25 | 81.55 149.86 | 133.36 200.48]197.13
d50 (mm)] 23.00 11.00 18.00 36.00 0.50 0.50 20.00 27.84 silt/clay | silt/clay | silt/clay | silt/clay 49.00 39.22 30.00 | 41.10

1 = Widths and depths for annual measurements will be based on the baseline bankfull datum regardless of dimensional/depositional development. Input the elevation used as the datum, which should be consistent and based on the baseline datum established. If the performer has inherited the project and cannot acquire the datum used
for prior years this must be discussed with DMS. If this cannot be resolved in time for a given years report submission a footnote in this should be included that states: “It is uncertain if the monitoring datum has been consistent over the monitoring history, which may influence calculated values.
Additional data from a prior performer is being acquired to provide confirmation. Values will be recalculated in a future submission based on a consistent datum if determined to be necessary.”
2 = Bankfull Bank Height Ratio is determined yearly by maintaining the baseline banfull max depth static while using the monitoring year lowest bank height surveyed. This method is selected based on the overall evaluation method preferred by DMS in which the yearly cross-section parmaters are compared to the as-built baseline bankfull datum.







Exhibit Table 11b. Monitoring Data - Stream Reach Data Summary
Little Buffalo Creek (94147) - Segment/Reach: Mainstem Reach 1 (2,305 feet)
Parameter Baseline I MY-1 MY-2 MY- 3 MY- 4 MY- 5
Dimension and Substrate - Riffle only Min | Mean [ Med | Max | sD*| n | Min [ Mean | Med | Max | SD* | n Min Mean Med Max sD* n Min Mean Med Max sp* n | Min [Mean| Med | Max | SD*| n | Min |Mean| Med | Max
Bankfull Width ()] 35.21 | 35.21 | 35.21 | 35.21 1 | 36.55 | 36.55 | 36.55 | 36.55 1 37.7 37.7 37.7 37.7 1 38.49 38.49 38.49 38.49 1
Floodprone Width (ft)] >80 >80 >80 >80 1 ]125.20|125.20 | 125.20 | 125.20 1 135.2 135.2 135.2 135.2 1 >100 >100 >100 >100 1
Bankfull Mean Depth (ft] 1.23 1.23 123 | 1.23 1 1.16 | 1.16 | 1.16 | 1.16 1 1.15 1.15 1.15 1.15 1 1.23 1.23 1.23 1.23 1
"Bankfull Max Depth (ft] 1.79 1.79 1.79 1.79 1 1.78 1.78 1.78 1.78 1 1.96 1.96 1.96 1.96 1 2.26 2.26 2.26 2.26 1
Bankfull Cross Sectional Area (fE)] 43.15 | 43.15 | 43.15 | 43.15 1 | 4232 | 42.32 | 42.32 | 4232 1 43.25 43.25 43.25 43.25 1 47.22 47.22 47.22 47.22 1
Width/Depth Ratio} 28.73 28.73 | 28.73 | 28.73 1 31.56 | 31.56 | 31.56 | 31.56 1 32.87 32.87 32.87 32.87 1 31.37 31.37 31.37 31.37 1
Entrenchment Ratio] >2.2 >22 | >22 | >2.2 1 | 343 ] 343 | 343 | 343 1 3.59 3.59 3.59 3.59 1 >2.2 >2.2 >2.2 >2.2 1
'Bank Height Ratig] 1 1 1 1 1 | 097 | 0.97 | 0.97 | 097 1 1.09 1.09 1.09 1.09 1 0.42 0.42 0.42 0.42 1
Profile
Riffle Length (it} 7.73] 23.71 | 22.04 | 38.44 5.02 | 14.18 | 9.18 | 31.54 8.88 15.73 16.57 20.64 12.59 16.66 14.88 21.37
Riffle Slope (ft/ft; 0.00] 0.026 | 0.022 | 0.076 0.001 | 0.015 | 0.007 | 0.044 0.004 0.016 0.006 0.062 0.004 0.022 0.021 0.044
Pool Length (f)]  4.21] 2543 | 17.55 | 832 2.96 | 7.07 | 61 | 1454 6.82 22.35 21.04 39.29 9.78 27.54 24.39 48.90
Pool Max depth (ft 1.96] 2.71 2.48 3.76 1.96 2.63 2.43 3.42 2.10 2.53 2.37 3.75 1.33 1.65 1.48 2.55
Pool Spacing (ft)] 29.95| 48.64 | 39.06 | 91.87 14.66 | 32.47 | 23.01 | 54.64 21.81 33.95 34.70 46.54 28.90 40.23 40.13 51.92
Pattern
Channel Beltwidth (ft] 59.64 | 105.83 | 92.68 | 165.18
Radius of Curvature (ft] 72.965 | 83.153 | 79.01 | 97.485 ) . ) ) )
Pattern data will not typically be collected unless visual data, dimensional data or profile data indicate significant shifts from baseline
Rc:Bankfull width (ft/ft] 27.95 | 35.603 | 36.13 | 46.36
Meander Wavelength (ft]
Meander Width Ratio} 1.2865 | 3.037 |2.5652 | 5.9098
Additional Reach Parameters
Rosgen Classificatiory c4 Céc- c4 c4
Channel Thalweg length (ft 2299.79 2318.86 2306.75 2305.11
Sinuosity (ft 1.05 1.05 1.05 1.05
Water Surface Slope (Channel) (ft/ft NA (DRY) NA (DRY/STAGNET WATER) 0.0015 (BACKWATER-BEAVER DAM
BF slope (ft/ft 0.0007 0.0014 0.0027
*Ri% | Ru% | P% | G% | S%| 30.5 14.7 | 36.8 18 0 352 | 196 | 195 | 256 [ o 25.7 12.3 36.5 255 0 22.6 15.4 37.4 24.6 0
°SC% I Sa% | G% | C% | B% | Be%) 0 0 76.6 0 0 23.4 7 0 82.7 0 0 10.3
°d16 / d35 / d50 / d84 / d95 0.78 10 17.5 45 Bed 14.72 27.09 41.24 Bed Bed
29, of Reach with Eroding Bank: 0
Channel Stability or Habitat Metrﬂ
Biological or Other]

Shaded cells indicate that these will typically not be filed in.
1=The ions for these can include from both the 1 and the profile.
2= Proportion of reach exhibiting banks that are eroding based on the visual survey from visual assessment table

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

4.= Of value/needed only if the n exceeds 3




Exhibit Table 11b. Monitoring Data - Stream Reach Data Summary
Little Buffalo Creek (94147) - Segment/Reach: Mainstem Reach 3 (1,083 feet)
Parameter Baseline MY-1 MY-2 MY- 3 MY- 4 MY- 5
Dimension and Substrate - Riffle only Min n Mean | Med Max n Min Med Max sp* n Min Mean Med Max sp* n Med | Max Min Med
Bankfull Width (ft)] 38.31 . 1 41.03 | 41.03 | 41.03 1 38.35 38.35 38.35 1 23.08 23.08 23.08 23.08 1
Floodprone Width (ft) >90 >90 >90 >90 1 419.00 ] 419.00 | 419.00 1 488 488 488 1 >100 >100 >100 >100 1
Bankfull Mean Depth (ftf 1.26 1.26 1.26 1.26 1 1.25 1.25 1.25 1 1.37 1.37 1.37 1 2.24 2.24 2.24 2.24 1
"Bankfull Max Depth (ft] 1.9 19 1.9 1.9 1 2.18 2.18 2.18 1 2.97 2.97 2.97 1 2.94 2.94 2.94 2.94 1
Bankfull Cross Sectional Area (ff)] 48.23 48.23 | 48.23 | 48.23 1 51.15 | 51.15 | 51.15 1 52.43 52.43 52.43 1 51.64 51.64 51.64 51.64 1
Width/Depth Ratio| 30.43 30.43 30.43 | 30.43 1 32.91 | 32.91 | 32.91 1 28.05 28.05 28.05 1 10.31 10.31 10.31 10.31 1
Entrenchment Ratio] >2.2 >2.2 >2.2 >2.2 1 10.21 ] 10.21 ] 10.21 1 12.73 12.73 12.73 1 >2.2 >2.2 >2.2 >2.2 1
"Bank Height Ratid 0.94 | 0.94 | 0.94 | 094 1 1.06 | 1.06 | 1.06 1 1.38 1.38 1.38 1 1.44 1.44 1.44 1.44 1
Profile
Riffle Length (ft 11.3] 18.65 20.99 | 21.31 25.52 | 26.64 | 38.18 6.30 20.06 16.55 40.86 11.81 23.48 23.48 35.15
Riffle Slope (ft/ft] 0.0182] 0.0502 |0.0241] 0.1345 0.013 | 0.008 | 0.027 0.008 0.022 0.022 0.037 0.008 0.011 0.011 0.015
Pool Length (ft) 6.32] 12.33 10.63 | 21.53 17.75 | 21.33 | 24.51 2.19 20.09 4.60 68.96 8.91 19.63 24.99 64.83
Pool Max depth (ft 0.5] 1.13 1.26 1.69 2.81 1.87 | 4.81 2.70 2.88 2.79 3.23 2.68 4.12 2.98 6.69
Pool Spacing (h.ﬂ‘l 45.42 46.77 | 53.33 61.06 | 51.44 | 82.8 16.88 40.66 30.84 84.05 2.21 39.18 30.57 93.38
Pattern
Channel Beltwidth (ft§ 58.77 58.77 | 58.77 | 58.77
Radius of Curvature (ft] 83.8 83.8 83.8 83.8
Re:Bankfull width (f/ft] 4.58 15.654 | 16.52 | 23.05 Pattern data will not typically be collected unless visual data, dimensional data or profile data indicate significant shifts from baseline
Meander Wavelength (ft
Meander Width Ratiof 2.5497 | 5.1978 |3.5575] 12.832
Additional Reach Parameters
Rosgen Classificatiol C4 C4 C4 C4
Channel Thalweg length (ft 1079.45 1069.58 1074.38 1075.39
Sinuosity (ft 1.01 1.01 1.01 1.01
Water Surface Slope (Channel) (ft/ft NA (DRY) 0.002 0.0013
BF slope (ft/ft 0.0138 0.0084 0.007
*Ri% I Ru% | P% | G% | S%)| 25.8 20.2 26 28 14.4 21.9 21.7 33 9.9 33.1 24 0 20.8 13.3 54.8 11.1 0
°SC% I Sa% | G% | C% | B% | Be%] 13.7 0 78.7 0 0 0 0 100 0 0
°d16 / d35 / d50 / d84 / d95 2.5 9 14 25 38 23.69 36.14 45 77.57 90
2% of Reach with Eroding Bank:
Channel Stability or Habitat Metri
Biological or Othe:
Shaded cells indicate that these will typically not be filled in.
1=The for these can include from both the ti profile.

2 = Proportion of reach exhibiting banks that are eroding based on the visual survey from visual assessment table

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

4. = Of value/needed only if the n exceeds 3




Exhibit Table 11b. Monitoring Data - Stream Reach Data Summary
Little Buffalo Creek (94147) - Segment/Reach: UT 2 (951 feet)
Parameter Baseline | MY-1 MY-2 MY- 3 MY- 4 MY- 5
Dimension and Substrate - Riffle only Min | Mean | Med | Max [sD'| n Min | Mean | Med | Max | sD* [ n Min Mean Med Max sD* n Min Mean Med Max sD* n | min [Mean| Med [ Max [ sD* | n [ Min [Mean| Med | Max
Bankfull Width (f)] 352 | 352 | 352 | 352 1 | 623 | 623 | 623 | 6.23 1 231 231 231 231 1 3.59 3.59 3.59 359 1
Floodprone Width (f)| 834 | 834 | 834 | 834 1| 31.10 | 31.10 | 31.10 | 31.10 1 208 208 208 208 1 10.96 10.96 10.96 10.96 1
Bankfull Mean Depth (fty 0.52 | 052 | 052 | 0.52 1 | 042 | 042 | 042 | 042 1 0.8 0.8 0.8 0.8 1 0.90 0.90 0.90 0.90 1
'Bankfull Max Depth (ft] 072 [ 072 | 072 | 072 1 | 096 | 096 | 0.96 | 0.96 1 1.03 1.03 1.03 1.03 1 1.20 1.20 1.20 1.20 1
Bankfull Cross Sectional Area ()] 1.82 | 182 | 182 | 1.82 1 | 265 | 265 | 265 | 2.65 1 3.43 3.43 3.43 3.43 1 3.22 3.22 3.22 3.22 1
Width/Depth Ratio] 682 | 682 | 6.82 | 682 1| 14.65 | 14.65 | 14.65 | 14.65 1 542 542 542 542 1 2.00 7.00 2.00 7.00 1
Entrenchment Ratio] 2.37 | 237 | 2.37 | 2.37 1 | 5.00 | 5.00 | 5.00 | 5.00 1 9.46 9.46 9.46 9.46 1 >2.2 >2.2 >2.2 >2.2 1
"Bank Height Ratig]_1-01 1.01 | 1.01 | 1.01 1 | 0.86 | 0.86 | 0.86 | 0.86 1 1.2 1.2 1.2 1.2 1 1.18 1.18 1.18 1.18 1
Profile
Riffle Length (ftf  6.98] 1352 | 13.52 | 20.07 35.95 | 35.95 | 35.95 | 35.95 18.87 20.43 20.43 21.99 9.18 11.88 11.88 14.58
Riffle Slope (fUft] _ 0.01] 0013 | 0.013 | 0.016 0.008 | 0.008 | 0.008 | 0.008 0.019 0.022 0.022 0.026 0.004 0.019 0.019 0.034
Pool Length (ft 12.76 | 12.76 | 12.76 NA | NA | NA | NA 771 11145 | 11.145_| 1458 852 852 852 852
Pool Max depth (ftf  0.89] 089 | 0.89 | 089 NA | NA | NA | NA 0.725_| 1.0875 | 1.0875 145 1.38 138 1.38 138
Pool Spacing (f)] 30-63] 3063 | 3063 | 30.63 NA | NA | NA | NA 36.22 36.22 36.22 36.22 NA NA NA NA
Pattern
Channel Beltwidth (ft)
Radius of Curvature (ft
Rc:Bankfull width (ft/ft) Pattern data will not typically be collected unless visual data, dimensional data or profile data indicate significant shifts from baseline
Meander Wavelength (ft
Meander Width Ratio}

Additional Reach Parameters
Rosgen Classificatiol B6 B6 B6 B4c
Channel Thalweg length (ft 951.37 951.54 952.31 952.33
Sinuosity (ft 0.96 0.96 0.96 0.96
Water Surface Slope (Channel) (ft/ft NA (DRY) NA (DRY) 0.0104
BF slope (ft/ft 0.0482 0.0209 0.0113
3Ri% I Ru% | P% | G% | S%| 90 2 6 2 0 100 0 0 0 0 471 22.5 25.7 4.7 0 46.8 24.8 16.8 11.6 0
°SC% I Sa% | G% | C% | B% | Be%] 14.7 53.9 0 0 0 31.4 21.8 11.6 66.6 0 0 0
°d16 / d35 / d50 / d84 / d95 Silt/Clay | Silt/Clay | Silt/Clay | Silt/Clay | Silt/Clay Silt/Clay 0.83 5.36 Bed Bed
29 of Reach with Eroding Bank:
Channel Stability or Habitat Metri
Biological or Othe:

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

1="The for these can include from both the 1 and the profile.
2 = Proportion of reach exhibiting banks that are eroding based on the visual survey from visual assessment table

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

4.= Of value/needed only if the n exceeds 3




Exhibit Table 11b. Monitoring Data - Stream Reach Data Summary
Little Buffalo Creek (94147) - Segment/Reach: UT 3 (1,475 feet)

Larameter

Baseline MY-1 MY-2 MY- 3 MY- 4 MY- 5
Dimension and Substrate - Riffle only Min | Mean | Med | Max n | Min [ Mean | Med | mMax | sD* [ n Min Mean Med Max sD* n Min Mean Med Max sD* n Med | Max Min Med | Max
Bankfull Width (f)] 3.5 238_| 373 | 591 3 | 520 | 810 | 717 | 11.93 3 542 741 8.16 8.65 3 266 847 7.29 13.46 3
Floodprone Width (f)| 635 | 1465 | 1514 | 2445 3| 29.60 | 30.40 | 30.40 | >100 3 275 2885 | 2885 >100 3 11.22 39.26 15.96 90.60 3
Bankfull Mean Depth (it} 02 034 | 029 | 053 3 | 030 | 059 | 048 | 0.99 3 0.58 2.40 119 542 3 0.29 0.46 0.54 0.55 3
'Bankfull Max Depth (ft] 0.31 [ 058 | 061 | 082 3 | o078 | 115 | 105 | 162 3 0.6 1.08 1.08 1.56 3 0.64 0.91 1.05 1.05 3
Bankfull Cross Sectional Area (ff)] 0.75 | 143 | 169 [ 1.84 3 | 155 [ 558 | 341 | 11.79 3 1.8 5.62 4.75 10.31 3 1.36 4.22 4.02 7.29 3
Width/Depth Ratio] 666 | 1531 | 1861 | 20.67 3| 12.06 | 14.87 | 15.08 | 1747 3 7.25 12,53 14.02 16.31 3 13.21 18.02 16.01 24.84 3
Entrenchment Ratio] 1.7 364 | 222 | 699 3 | 262 | 4.16 | 4.16 | 5.70 3 3.49 228 228 5.07 3 119 119 119 119 3
"Bank Height Ratid_0-57 | 0.67 | 0.71 | 074 3 | 035 | 079 | 0.99 | 1.04 3 0.54 0.75 0.69 1.03 3 0.82 0.96 0.90 147 3
Profile
Riffle Length (O _57.25] 107.81 | 89.01 [ 21505 31.91 | 81.00 | 72.62 | 143.24 10.98 57.75 51.85 109.87
Riffle Slope gﬂ/f_(l 0.011| 0.017_| 0.014 | 0.029 0.007 | 0.016 | 0.016 | 0.03 0.006 0.019 0.019 0.033
Pool Length (ft) 15 1297 | 604 | 3137 6.73 | 16.17 | 12.09 | 33.76 Not Identifiable due to cattle damage 2.00 9.44 9.13 21.10
Pool Max depth (ft]  4.14] 446 | 4.61 | 462 063 | 148 | 148 | 231 0.31 1.26 1.40 2.06
Pool Spacing ()] 114.27] 133.63 | 143.31] 143.31 125.06 | 186.72 | 186.72 | 248.38 26.92 80.80 7714 123.04
Pattern |
Channel Beltwidth (it] 134 |_34.2_| 42.73 | 46.46 |
Radius of Curvature (ft] 21.64 | 35.62 | 35.15 | 50.55
Re:Bankfull width (fUit] 2.38 | 1562 | 14.63 | 30.84 Pattern data will not typically be collected unless visual data, dimensional data or profile data indicate significant shifts from baseline
Meander Wavelength (ft
Meander Width Ratio] 0.43 | 537 | 2.44 | 1952
Additional Reach Parameters
Rosgen Classificatiol B6 B6c B6 B6
Channel Thalweg length (ft 1469.07 1467.05 1471.15 1484.42
Sinuosity (ft 0.95 0.95 0.95 0.95
Water Surface Slope (Channel) (ftft 0.019 NA (DRY) NA (DRY) A (NO VISUAL FLOW BUT SATURATED)
BF slope (ft/ft 0.019 0.0198 0.0249 0.0167
*Ri% I Ru% | P% | G% | S%| 83.7 3.2 55 | 76 832 | 42 | 74 [ 49 [ 03 Not Identifiable due to cattle damage 69.7 10.7 9.5 10.1 0
°SC% | Sa% | G% | C% I B% | Be%) 923 | a7 | 16 [ o 0 94.3 35 0 0 0
416 / d35 / d50 / d84 / d95 silt/Clay | SiltiClay | silt/Clay | siltiClay | silt/Clay silt/Clay | Silt/Clay | Silt/Clay [ siltClay | siltiClay
29, of Reach with Eroding Bank:
Channel Stability or Habitat Metri
Biological or Othel
Shaded cells indicate that these will typically not be filled in.
1=The for these can include from both the ti and the profile.

2 = Proportion of reach exhibiting banks that are eroding based on the visual survey from visual assessment table
3 =Riffle, Run, Pool, Glide, Step; Silt/Clay, Sand, Gravel, Cobble, Boulder, Bedrock; dip = max pave, disp = max subpave

4. = Of value/needed only if the n exceeds 3




Exhibit Table 11b. Monitoring Data - Stream Reach Data Summary
Little Buffalo Creek (94147) - Segment/Reach: UT 4 (831 feet)

Parameter Baseline MY-1 MY-2 MY- 3 MY- 4 MY- 5
Dimension and Substrate - Riffle only Min Mean Med Max n Min Mean | Med Max n Min Mean Med sp* n Min Mean Med Max n Med | Max Min Med | Max
Bankfull Width (ft)] 13.32 13.32 | 13.32 | 13.32 1 13.94 | 13.94 | 13.94 | 13.94 1 ] 14.32691 | 14.32691 2691 | 14.32691 1 11.55 11.55 11.55 11.55 1
Floodprone Width (ft) >50 >50 >50 >50 1 >100 | >100 | >100 | >100 1 >100 >100 1 35.53 35.53 35.53 35.53 1
Bankfull Mean Depth (ft] 0.91 0.91 0.91 0.91 1 0.89 0.89 0.89 0.89 1 0.73 0.73 0.73 1 0.84 0.84 0.84 0.84 1
"Bankfull Max Depth (ft] 1.71 1.71 1.71 1.71 1 1.65 1.65 1.65 1.65 1 1.738 1.738 1.738 1 1.76 1.76 1.76 1.76 1
Bankfull Cross Sectional Area (if)] 12.13 1213 | 12.13 | 12.13 1 12.35 | 12.35 | 12.35 | 12.35 1 10.42 10.42 10.42 1 9.70 9.70 9.70 9.70 1
Width/Depth Ratio| 14.63 14.63 14.63 | 14.63 1 15.73 | 15.73 | 15.73 | 15.73 1 19.7 19.7 19.7 1 13.75 13.75 13.75 13.75 1
Entrenchment Ratio] >2.2 >2.2 >2.2 >2.2 1 >2.2 | >2.2 | >2.2 | >2.2 1 >2.2 >2.2 >2.2 1 >2.2 >2.2 >2.2 >2.2 1
"Bank Height Ratio] 0.60 0.60 0.60 0.60 1 0.99 0.99 0.99 0.99 1 1.16 1.16 1.16 1 0.80 0.80 0.80 0.80 1
Profile
Riffle Length (fty 474 19.81 21.81 | 30.73 11.72 | 23.29 | 21.67 | 36.64 4.04 13.83 11.615 3.55 15.06 10.92 37.19
Riffle Slope (ft/ft] 0.012] 0.027 | 0.018 | 0.074 0.013 | 0.025 | 0.024 | 0.037 0.005 0.036 0.035 0.005 0.034 0.025 0.072
Pool Length (ft 9.1 26.02 6.8 9.62 8.54 | 15.58 3.41 6.15 5.915 1.93 5.72 4.41 12.47
Pool Max depth (ft .. 2.32 2.7 1.71 2.42 2.52 2.88 1.835 ]2.679833 | 2731 1.74 2.20 2.15 2.74
Pool Spacing (ft) 56.72 55.31 | 68.08 22.59 | 37.51 42.3 | 46.92 7.58 27.92818 26.45 14.21 32.41 31.88 48.40
Pattern
Channel Beltwidth (ft§ 80.13 98.47 | 98.47 | 116.81
Radius of Curvature (ft] 36.7 47.23 | 49.01 | 56.95
Rc:Bankfull width (ft/ft§ 16.34 19.23 18.89 | 23.76 Pattern data will not typically be collected unless visual data, dimensional data or profile data indicate significant shifts from baseline
Meander Wavelength (ftf 221.95 | 221.95 |221.95] 221.95
Meander Width Ratio] 3.37 5.19 4.91 7.15
Additional Reach Parameters
Rosgen Classificatiol C4b C4 C4 C4
Channel Thalweg length (ft 830.01 837.13 838.29 838.81
Sinuosity (ft 0.81 0.81 0.81 0.81
Water Surface Slope (Channel) (ft/ft) NA (DRY) 0.0138 0.014
BF slope (ft/ft 0.0123 0.0123 0.0132
*Ri% I Ru% | P% | G% | S%| 43.1 21.2 19.7 16 52.2 9.8 19.2 18.8 34 17.9 18.1 0 41.2 23.9 14.2 20.6
°SC% I Sa% | G% | C% | B% | Be%] 0 1.7 98.3 0 0 2.1 97.9 0
°d16 / d35 / d50 / d84 / d95 0.38 5 10 64 0.96 12.95 25.21 66.50
29 of Reach with Eroding Bank:
Channel Stability or Habitat Metri
Biological or Othe:
Shaded cells indicate that these will typically not be filled in.
1=The for these can include from both the and the profile.

2 = Proportion of reach exhibiting banks that are eroding based on the visual survey from visual assessment table
3 =Riffle, Run, Pool, Glide, Step; Silt/Clay, Sand, Gravel, Cobble, Boulder, Bedrock; dip = max pave, disp = max subpave

4. = Of value/needed only if the n exceeds 3




Exhibit Table 11b. Monitoring Data - Stream Reach Data Summary
Little Buffalo Creek (94147) - Segment/Reach: UT 7 (1,127 feet)

Larameter

Baseline MY-1 MY-2 MY-3 MY- 4 MY- 5
Dimension and Substrate - Riffle only Min Med | Max [sD*| n | Min [ Mean | Med | Max n Min Mean Med Max sp* n Min Mean Med Max sp* n Med | Max Min Med
Bankfull Width (ft)] 18.58 19.65 | 20.71 2 ] 2120 | 21.48 | 21.48 | 21.76 2 21.47 21.54 21.54 21.61 2 18.23 19.69 19.69 21.15 2
Floodprone Width (ft >80 >100 2 >100 | >100 | >100 | >100 2 >100 >100 >100 >100 2 >100 >100 >100 >100 2
Bankfull Mean Depth (ft] 0.96 1.07 1.07 1.17 2 0.75 0.89 0.89 1.02 2 0.98 1.10 1.10 1.21 2 0.86 1.01 1.01 1.15 2
"'Bankfull Max Depth (ft] 1.17 1.43 1.43 1.69 2 0.92 1.37 1.37 1.82 2 1.29 1.67 1.67 2.04 2 1.31 1.55 1.55 1.78 2
Bankfull Cross Sectional Area (if)] 19.93 20.81 20.81 | 21.68 2 16.42 | 19.07 | 19.07 | 21.71 2 21.15 23.63 23.63 26.11 2 18.21 19.61 19.61 21.00 2
Width/Depth Ratio| 15.92 18.72 18.72 | 21.52 2 20.70 | 24.78 | 24.78 | 28.86 2 17.89 19.85 19.85 21.80 2 15.83 20.20 20.20 24.56 2
Entrenchment Ratio] >2.2 >2.2 >2.2 >2.2 2 >2.2 | >2.2 | >2.2 | >2.2 2 >2.2 >2.2 >2.2 >2.2 2 >2.2 >2.2 >2.2 >2.2 2
"Bank Height Ratio] 0.78 0.85 0.85 0.92 2 0.84 1.05 1.05 1.25 2 0.96 1.04 1.04 1.12 2 0.97 1.11 1.1 1.24 2
Profile
Riffle Length (fty 9.79] 36.53 37.12 | 54.31 9.14 | 29.70 | 30.63 | 67.19 8.10 26.04 26.01 42.49 10.09 24.33 24.79 48.87
Riffle Slope ﬂ/f_(l 0.001] 0.014 | 0.013 | 0.039 0.001 | 0.013 | 0.010 | 0.051 0.0005 0.012 0.010 0.022 0.002 0.019 0.014 0.064
Pool Length (ft) 8.16] 15.87 13.77 | 28.95 4.08 | 13.77 | 14.49 | 22.02 5.80 16.74 14.35 34.69 6.43 19.08 16.76 46.09
Pool Max depth (il 2.05 2.04 2.85 1.19 1.94 2.00 2.62 1.61 2.25 2.15 3.1 6.43 1.95 1.91 3.96
Pool Spacing ({ ] 13.27] 54.36 56.47 | 130.67 13.50 | 54.60 | 58.53 | 94.06 32.29 56.33 54.12 82.92 6.63 43.62 40.83 80.17
Pattern
Channel Beltwidth (ftf 154.56 | 209.27 |209.27 | 263.98
Radius of Curvature (ft] 90.88 | 194.28 | 125.65 | 434.94
Rc:Bankfull width (ft/ft§ 15.71 20.53 21.99 | 22.62 Pattern data will not typically be collected unless visual data, dimensional data or profile data indicate significant shifts from baseline
Meander Wavelength (ftf 687.9 | 687.9 | 687.9 | 687.9
Meander Width Ratiof 9.8383 | 10.191 ]9.5145] 11.67
Additional Reach Parameters
Rosgen Classificatiol C4 C4 C4 C4
Channel Thalweg length (ft 1126.71 1140.94 1154.67 1143.65
Sinuosity (ft 1.23 1.23 1.23 1.23
Water Surface Slope (Channel) (ft/ft 0.006 NA (DRY) NA (DRY) NA (DRY)
BF slope (ft/ft 0.005 0.0053 0.0068 0.0064
*Ri% I Ru% | P% | G% | S%)| 34.9 26.1 121 18.2 8.7 41.1 13.7 17.6 17.4 30.1 14.3 247 25.1 5.8 25.0 17.4 284 22.8 6.3
°SC% I Sa% | G% | C% | B% | Be%] 21.8 17.9 45.5 12.5 1.7 29.9 0 68.9 0 1.2
3416 / d35 / d50 / d84 / d95 N/A 8 17.5 50 100 N/A 18.82 32.67 61.10 98.87
2% of Reach with Eroding Bank:
Channel Stability or Habitat Metri
Biological or Othe:
Shaded cells indicate that these will typically not be filled in.
1=The for these can include from both the ti and the profile.

2 = Proportion of reach exhibiting banks that are eroding based on the visual survey from visual assessment table
3 =Riffle, Run, Pool, Glide, Step; Silt/Clay, Sand, Gravel, Cobble, Boulder, Bedrock; dip = max pave, disp = max subpave

4. = Of value/needed only if the n exceeds 3




Figures 3a-k - Longitudinal Profile Plots
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UT3 to Little Buffalo Creek Mainstem
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Figures 4a-q - Cross-section Plot Exhibits



|Cross Section Plot Exhibit

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: MS-1P
Drainage Area (sq mi):  |2.99
Date: 9/27/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
Station Elevation SUMMARY DATA
0.00 640.37| Bankfull Elevation: 640.24
10.89 639.32] Bankfull Cross-Sectional Area: 43.05
12.97 638.43] Bankfull Width: 37.81
18.05 637.99 Flood Prone Area Elevation: 642.49
24.52 638.16] Flood Prone Width: >100
27.77 639.39 Max Depth at Bankfull: 225
37.81 639.87] Mean Depth at Bankful: 1.14
53.63] 640.37] W/D Ratio: 33.21
Entrenchment Ratio: >2.2
Note: Beaver Dam located downstream of Bank Height Ratio: 0.76
MS-1P inMY3 survey
Etream Type C4 Elalion and description | 23+38.19 MS-1P Looking Upstream |

| 23+38.19 MS-1P Looking Downstream |

643.0

Little Buffalo Creek Mainstem
X-Section 1, Pool, Station 23+38.19

= = = Baseline Bankfull Monitoring Datum
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|Cross Section Plot Exhibit

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: MS-1R
Drainage Area (sq mi):  |2.99
Date: 9/27/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
Station Elevation | SUMMARY DATA Photo
0.00 640.34] 640.21
5.97 639.25| 47.22
11.51 638.71 38.49
13.17, 637.95] 642.47
18.32 637.96] >100
22.44, 638.17] Max Depth at Bankfull: 2.26
24.67| 639.22] Mean Depth at Bankful: 1.23
34.82] 639.42] \W/D Ratio: 31.37
38.49 640.14] Entrenchment Ratio: >2.2
Bank Height Ratio: 0.42
Note: Beaver Dam located upstream of MS-1R in Etream Type C4 1 Elalion and description | 24+91.17 MS-1R Looking Upstream |

MY3 survey - no flowing water for cross section

| 24+91.17 MS-1R Looking Downstream |

Little Buffalo Creek Mainstem
X-Section 2, Riffle, Station 24+91.17
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== MY3 09/2017

= = = Floodpron

e Area

MY-1 09/15

X  Top of Rebar
——— MY2 09/2016

642.5

642.0

641.5

641.0

640.5

640.0 e e ettt Attt

Elevation (ft)
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|Cross Section Plot Exhibit

Distance (ft)

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: MS-2R
Drainage Area (sq mi):  |2.82
Date: 9/27/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
Station Elevation SUMMARY DATA Photo
0.00 631.40| Bankfull Elevation: 630.92
1.85 630.72] Bankfull Cross-Sectional Area: 51.64
4.34 630.30] Bankfull Width: 37.41
6.65 630.21 Flood Prone Area Elevation: 633.86
9.41 629.62] Flood Prone Width: >100
13.82 629.80] Max Depth at Bankfull: 2.94
17.07, 629.10] Mean Depth at Bankful: 1.38
18.20 629.03] \W/D Ratio: 27.10
19.25 628.26] Entrenchment Ratio: >2.2
22.37, 627.98] Eank Height Ratio: 1.44
24.27 628.27|
24.65] 628.07] [Stream Type | c4 | [Station and description ]| _4908.73 MS-2R Looking Upstream ] | 4908.73 MS-2R Looking Downstream |
25.49 628.88]
26.15 629.28 Little Buffalo Creek Mainstem = = = Baseline Bankfull Monitoring Datum = == Floodprone Area X Top of Rebar
233‘1’ g;gz; X-Section 3, Riffle, Station 49+08.73 As-built 10/2014 MY-109/2015 ——— MY2 09/2016
3170 52650 —=>4= MY3 09/2017 MY 3 WS
373 630.09 635
36.90 630.48) i T T e e e e e e
38.15) 630.49) 634
39.26 630.81 633 X
42.41 631.11 633
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|Cross Section Plot Exhibit |

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: MS-2P
Drainage Area (sq mi):  |2.82
Date: 9/27/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
Station Elevation SUMMARY DATA Photo
0.00 629.72] Bankfull Elevation: 629.80
4.51 629.53] Bankfull Cross-Sectional Area 34.92
15.38, 628.73] Bankfull Width: 37.91
16.60 628.05| Flood Prone Area Elevation: 632.06
18.17, 628.30] Flood Prone Width: 99.57
20.97| 627.54] Max Depth at Bankfull: 2.26
27.89 628.30] Mean Depth at Bankful: 0.92
32.29] 629.68] \W/D Ratio: 41.16
33.08] 629.52] Entrenchment Ratio: 2.63
35.81 629.76' Bank Height Ratio: 0.82
36.91 629.56|
40.71 629.80) [Stream Type | c4 | [Station and descripton ] 5008.51 MS-2P Looking Upstream ] | 5008.51 MS-2P Looking Downstream |
42.43 630.22]
46.84 630.34} P :
Little Fuffalo Creek M_amstem = = = Baseline Bankfull Monitoring Datum = = = Floodprone Area X Top of Rebar
X-Section 4, Pool, Station 50+08.51 As-built 10/2014 MY-109/2015 MY2 09/2016
=== MY3 09/2017 = = = MY3 Field Observed Bankfull MY 3 WS
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I T T Y T Y Yy Yy
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[Cross Section Plot Exhibit

| 6433.12 MS-3P Looking Downstream |

= = = Floodprone Area
MY-1 09/2015
= = = MY3 Field Observed Bankfull

X  Top of Rebar
MY2 09/2016
e MY 3 WS

et eaceaaa]

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: MS-3P
Drainage Area (sq mi):  |4.01
Date: 9/25/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
Station Elevation SUMMARY DATA Photo
0.00 624.74] Bankfull Elevation: 624.26
0.70] 624.42] Bankfull Cross-Sectional Area: 50.77
1.94 623.62] Bankfull Width: 22.88
6.91 622.80] Flood Prone Area Elevation: 627.50
8.87 622.67| Flood Prone Width: >100
11.99 621.29 Max Depth at Bankfull: 3.24
14.63 621.39 Mean Depth at Bankful: 222
17.52 621.02] W/D Ratio: 10.32
18.95 621.21 Entrenchment Ratio: >2.2
19.36 621.74] Bank Height Ratio: 0.72
20.33 621.77|
22.67 622.54] Etream Type C4 Elalion and description | 6433.12 MS-3P Looking Upstream |
24.83 623.28|
gi:?? g;g%l )L('tstle I.Zuffalo Creek Mémstem = = = Baseline Bankfull Monitoring Datum
-Section 5, Pool, Station 64+33.12 ——— As-built 10/2014
=== MY3 09/2017
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[Cross Section Plot Exhibit

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: UT2-1R
Drainage Area (sq mi): 0.3
Date: 9/27/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
Station Elevation SUMMARY DATA Photo
0.00 641.01 639.34
2.13 639.48] 3.22
2.92 639.33] 3.59
3.60, 638.26] Flood Prone Area Elevation: 640.54
4.63 638.14] Flood Prone Width: 10.96
5.56 638.45] Max Depth at Bankfull: 1.20
5.76 638.33] Mean Depth at Bankful: 0.90
6.51 638.99 \W/D Ratio: 4.00
7.67 639.5—5| Entrenchment Ratio: >2.2
9.22 640.81] Bank Height Ratio: 1.18
[Stream Type | Bic | [Station and descripton ] 1391.34 UT2-1R Looking Upstream ] [7357.34 UT2-1R Looking Downstream ]
UT2 to Little Buffalo Creek Mainstem « = = Baseline Bankfull Monitoring Datum « = = Floodprone Area X Top of Rebar
X-Section 1, Riffle, Station 13+91.34 As-built 10/2014 MY-109/2015 ——— MY2 09/2016
== MY3 09/2017 MY 3 WS
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|Cross Section Plot Exhibit

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: UT3-1R
Drainage Area (sq mi):  |0.097
Date: 9/24/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
Station SUMMARY DATA Photo
0.00 647.83] Bankfull Elevation: 647.14
0.74] 647.37| Bankfull Cross-Sectional Area: 1.36
2.47 647.24] Bankfull Width: 4.66
3.37, 646.65] Flood Prone Area Elevation: 647.78
4.42 646.54] Flood Prone Width: 11.22
4.93 646.50] Max Depth at Bankfull: 0.64
5.47| 646.89 Mean Depth at Bankful: 0.29
7.13] 647.39 \W/D Ratio: 16.01
8.71 647.93] Entrenchment Ratio: >2.2
Bank Height Ratio: 0.90
Note: No visual water surface during MY 3 survey
[Stream Type B6 | [Station and descripton ] 1166.28 UT3-1R Looking Upstream ]

I 1166.28 UT3-1R Looking Downstream I

UTS3 to Little Buffalo Creek Mainstem
X-Section 1, Riffle, Station 11+66.28

649.0

= = = Baseline Bankfull Monitoring Datum

= As-built 10/2014
== MY3 09/2017

= = = Floodprone Area

X  Top of Rebar
——— MY2 09/2016

648.5

X

648.0

647.5

Elevation (ft)

647.0
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|Cross Section Plot Exhibit

I 1534.98 UT3-1P Looking Downstream I

= = = MY3 Field Observed Bankfull

As-built 10/2014

== MY3 09/2017

= = = Floodprone Area
MY-109/2105

X

- i-------

R e

__%ﬁ:______

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: UT3-1P
Drainage Area (sq mi):  |0.097
Date: 9/25/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
Station Elevation SUMMARY DATA Photo
0.00 640.86] 639.22
1.12] 640.18] 2.03
2.31 639.65] 9.21
3.42 639.41 Flood Prone Area Elevation: 639.73
4.18 639.05| Flood Prone Width: 9.41
6.15 638.92] Max Depth at Bankfull: 0.51
6.57 638.80] Mean Depth at Bankful: 0.22
7.26 638.71 \W/D Ratio: 41.78
9.83 638.93] Entrenchment Ratio: 1.02
10.33 639.34] Bank Height Ratio: 0.53
TT79) 639.74]
12.70 640.17] Etream Type | B6 I Elalion and description | 1534.98 UT3-1P Looking Upstream |
Note: No visual water surface during MY 3 survey ) _
UT3 to Little Buffalo Creek Mainstem = = = Baseline Bankfull Monitoring Datum
X-Section 2, Pool, Station 15+34.98 X Top of Rebar
MY2 09/2016
642.0
641.5
641.0 \
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|Cross Section Plot Exhibit

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: UT3-2R
Drainage Area (sq mi):  |0.097
Date: 9/25/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
S-(ation SUMMARY DATA Photo
0.00] 634.5—8I Bankfull Elevation 633.69
1.03 633.97' Bankfull Cross-Sectional Area 7.29
4.32 632.7_4| Bankfull Width: 13.46
6.73] 632.65] Flood Prone Area Elevation: 634.74
10.41 632.92] Flood Prone Width: 15.96
14.49 634.26] Max Depth at Bankfull: 1.05
17.48 635.41 Mean Depth at Bankful: 0.54
W/D Ratio: 24.84
Note: No visual water surface during MY 3 survey Entrenchment Ratio: 1.19
Bank Height Ratio: 0.82
Etream Type B6 I Elalion and description | 1802.03 UT3-2R Looking Upstream |

I 1802.03 UT3-2R Looking Downstream I

UT3 to Little Buffalo Creek Mainstem
X-Section 3, Riffle, Station 18+02.03

= = = Baseline Bankfull Monitoring Datum

X  Top of Rebar

= = = MY3 Field Observed
As-built 10/2014

Bankfull = == Floodprone Area
MY-109/2015

——— MY2 09/2016 = MY3 09/2017

636.0

6355

635.0
= 6345 RN
g [~ heccccccccafcccccccccaccccccccaas
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|Cross Section Plot Exhibit |

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: UT3-3R
Drainage Area (sq mi):  |0.097
Date: 9/25/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
Station Elevation SUMMARY DATA MY1 Photo Not Available
0.00 624.86] 623.77
0.20 623.95| 4.29
2.16 623.06| 8.85
3.52] 622.81 624.82
4.09 622.72] 90.60
4.74 622.80 Max Depth at Bankfull: 1.05
6.85 623.58] Mean Depth at Bankful: 0.48
7.40 623.52' \W/D Ratio: 18.27
9.05 624.05) Entrenchment Ratio: >2.2
Eank Height Ratio: 1.17
Note: No visual water surface during MY 3 survey
[Stream Type | B6 | [Station and descripton ] 2426.03 UT3-3R Looking Upstream | | 2426.03 UT3-3R Looking Downstream]
UT3 to Little Buffalo Creek Mainstem = = = Baseline Bankfull Monitoring Datum === Floodprone Area X Top of Rebar
X-Section 4, Riffle, Station 24+26.03 —— As-built 10/2014 MY-109/2015 ——— MY2 09/2016
=== MY3 09/2017
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|Cross Section Plot Exhibit |

24

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: UT4-1P
Drainage Area (sq mi):  |0.4
Date: 9/26/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
SUMMARY DATA Photo
Station Elevation Bankfull Elevation: 629.84
0.00] Bankfull Cross-Sectional Area: 23.94
0.65 Bankfull Width: 18.10
4.25 Flood Prone Area Elevation: 632.48
6.78] Flood Prone Width: 77.83
8.45 Max Depth at Bankfull: 2.64
9.18, Mean Depth at Bankful: 1.32
10.55] [W/D Ratio: 18.10
12.51 Entrenchment Ratio: >2.2
13.54 Eank Height Ratio: 0.95
14.80
18.74 [Stream Type | C4 [Station and descripton ] 1569.37 UT4-1P Looking Upstream ] [7559.37 UT4-1P Looking Downstream ]
22.10 630.1 7|
22.71 630.47] . I i o
UT4 to Little Buffalo Creek Mainstem = = = Baseline Bankfull Monitoring Datum = = = Floodprone Area X  Top of Rebar
X-Section 1, Pool, Station 15+59.37 As-built 10/2014 MY-109/2015 ——— MY2 09/2016
== MY3 09/2017 — MY 3 WS
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S 6300 s o S P
B 6295 =
3 6290 ———
“ 6285
628.0
627.5 ;/
627.0 S
626.5
0 2 6 8 10 12 14 16 18 20 22
Distance (ft)




|Cross Section Plot Exhibit

[River Basin: Yadkin-Pee Dee River

Watershed: Little Buffalo Creek

XS ID: UT4-1R

Drainage Area (sq mi):  |0.4

Date: 9/26/2017

Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger

Station Elevation
0.00 627.83]
2.46 627.01
3.67] 626.94]
5.50] 626.73]
7.21 626.40]
7.86 625.83]
8.69) 625.65|
8.96 625.86]
9.42 625.72]
11.07 626.72]
12.33 626.85]
14.01 627.89]
14.77 628.09

No Photo
Bankfull Elevation: 627.41
Bankfull Cross-Sectional Area 9.70
Bankfull Width: 11.55
Flood Prone Area Elevation: 629.17
Flood Prone Width: 35.53
Max Depth at Bankfull: 1.76
Mean Depth at Bankful: 0.84
W/D Ratio: 13.75
Entrenchment Ratio: >2.2
Bank Height Ratio: 0.80
[stream Type ca | Jstation and description | 1727.36 UT4-1R Looking Upstream | | 1727.36 UT4-1R Looking Downstream |
;";4 t:’, thtzleRE;TfalsczCtljeekll;llazlgs;tzm = = = Baseline Bankfull Monitoring Datum = = = Floodprone Area X  Top of Rebar
-Section 2, Riffle, Station 17+27.. .
= As-built 10/2014 MY-109/2015 ——— MY2 09/2016
=== MY3 09/2017 = = = MY3 Field Observed Bankfull MY 3 WS
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|Cross Section Plot Exhibit |

Note: UT 7 was dry during MY 3 survey

| 1345.64 UT7-1R Looking Downstream |

River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: UT7-1R
Drainage Area (sq mi):  |1.91
Date: 9/23/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
Photo
Station Elevation 615.87
0.00 616.47| 18.21
0.53 616.45] 21.15
3.20, 616.43] Flood Prone Area Elevation: 617.18
7.02 616.02] Flood Prone Width: >100
9.53 614.895] Max Depth at Bankfull: 1.31
13.04 615.22] Mean Depth at Bankful: 0.86
16.54, 614.83] \W/D Ratio: 24.56
19.01 614.71 Entrenchment Ratio: >2.2
22.32 614.56] Bank Height Ratio: 1.24
24.63 614.70|
25.80 615.31 Etream Type C4 Elalion and description | 1345.64 UT7-1R Looking Upstream |
26.51 615.37|
28.16) 616.03 . -
29.46| 616.21 ut7 t°_ Little I?uffalo C'?eek Mainstem = = = Baseline Bankfull Monitoring Datum
3268 516.29 X-Section 1, Riffle, Station 13+45.64 As-built 10/2014
37.09 616.62]

= = = Floodprone Area
MY-109/2015

X  Top of Rebar
MY2 09/2016
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|Cross Section Plot Exhibit

Note: UT 7 was dry during MY 3 survey

River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: UT7-1P
Drainage Area (sq mi):  |1.91
Date: 9/23/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
SUMMARY DATA Photo
Station Elevation Bankfull Elevation: 614.93
0.00] 615.32] Bankfull Cross-Sectional Area: 25.11
3.19] 614.94] Bankfull Width: 22.65
7.41 614.65] Flood Prone Area Elevation: 616.54
10.01 613.89 Flood Prone Width: >100
12.95 613.65] Max Depth at Bankfull: 1.61
17.83) 613.41 Mean Depth at Bankful: 1.11
22.46) 613.32] \W/D Ratio: 20.43
26.53 613.94] Entrenchment Ratio: >2.2
30.06 615.22] Bank Height Ratio: 1.03
36.34| 615.38]
471.66] 615.60) Etream Type C4 1 Elalion and description | 7592.61 UT7-1P Looking Upstream |

I 1592.61 UT7-1P Looking Downstream |

UT7 to Little Buffalo Creek Mainstem
X-Section 2, Pool, Station 15+92.61

= = = Baseline Bankfull Monitoring Datum

= == Floodprone Area

X  Top of Rebar

Distance (ft)

As-built 10/2014 MY-109/2015 ——— MY2 09/2016
== MY 3 09/2017
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|Cross Section Plot Exhibit

[River Basin: Yadkin-Pee Dee River

Watershed: Little Buffalo Creek

XS ID: UT7-2R

Drainage Area (sq mi):  |1.91

Date: 9/24/2017

Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger

Station
0.00 613.81
2.40 613.82)
414 613.46)
573 612.88]
7.26 611.84
8.55] 611.82)
11.02] 611.86)
13.18] 611.86)
15.30) 612.52)
17.70) 612.62)
20.28] 612.70)
22.37 613.77]
24.16 614.01
26.80 614.05)

Note: UT 7 was dry during MY 3 survey

SUMMARY DATA Photo
Bankfull Elevation: 613.60

Bankfull Cross-Sectional Area: 21.00

Bankfull Width: 18.23

Flood Prone Area Elevation: 615.38

Flood Prone Width: >100

Max Depth at Bankfull: 1.78

Mean Depth at Bankful: 1.15

W/D Ratio: 15.83

Entrenchment Ratio: >2.2

Bank Height Ratio: 0.97
[Stream Type c4 | [Station and descripton ] 1846.19 UT7-2R Looking Upstream ]

| 1846.19 UT7-2R Looking Downstream |

UT7 to Little Buffalo Creek Mainstem
X-Section 3, Riffle, Station 16+46.19

= = = Baseline Bankfull Monitoring Datum

= As-built 10/2014
== MY3 09/2017

= = = Floodprone Area
MY-109/2015

X  Top of Rebar

MY2 09/2016

Distance (ft)
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|Cross Section Plot Exhibit |

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: UT7-STP1
Drainage Area (sq mi):  |1.91
Date: 9/24/2017
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
SUMMARY DATA Photo
Station Elevation Bankfull Elevation: 612.87
0.00 614.17| Bankfull Cross-Sectional Area: 44.98
5.26 614.21 Bankfull Width: 26.53
11.12 613.42 Flood Prone Area Elevation: 615.19
14.92 612.91 Flood Prone Width: >100
18.68, 611.04] Max Depth at Bankfull: 2.32
24.84 610.77] Mean Depth at Bankful: 1.70
30.16 610.68] \W/D Ratio: 15.65
33.25 610.55) Entrenchment Ratio: >2.2
36.35) 610.73] Bank Height Ratio: 0.92
38.09] 611.64]
39.27] 611.99) [Stream Type | cab | [Station and description ] 2019.70 UT7-STP1 Looking Upstream] 079,70 UT7-STP1 Looking Downstrean]
41.44 612.98]
49.09 613.87
57.25( 614.22) UT7 to Little Buffalo Creek Mainstem
X-Section 4, Step Pool, Station 20+19.70 = = = Baseline Bankfull Monitoring Datum-MY2 = == Floodprone Area X Top of Rebar MY2 09/2016  ==é==MY3 09/2017
Note: UT 7 was dry during MY 3 survey
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|Cross Section Plot Exhibit |

[River Basin: Yadkin-Pee Dee River
Watershed: Little Buffalo Creek
XS ID: UT7-STP2
Drainage Area (sq mi):  |1.91
Date: 9/24/2016
Field Crew: Matthew Holthaus, Shaddi Kamel: Louis Berger
SUMMARY DATA Photo
Station Elevation Bankfull Elevation: 610.22
0.00 611.82] Bankfull Cross-Sectional Area: 31.17
2.98 611.35] Bankfull Width: 22.82
6.32 610.72 Flood Prone Area Elevation: 612.26
11.03 609.98] Flood Prone Width: 38.67
14.23 609.34] Max Depth at Bankfull: 2.04
16.56| 609.23] Mean Depth at Bankful: 1.37
18.38, 608.99 \W/D Ratio: 16.71
20.49 608.23] Entrenchment Ratio: 1.69
23.27, 608.18] Bank Height Ratio: 0.78
28.52 608.45|
29.71 608.76| [Stream Type | B4 | [Station and descripton ] 2077.52 UT7-STP2 Looking Upstream] 07752 UT7-STP2 Looking Downstrean]
32.04] 609.27]
33.85 610.20] . .
39.85) 611.5—9I ut7 t°_ Little Buffalo Creek.Malnstem = = = Baseline Bankfull Monitoring Datum-MY2 === Floodprone Area X Topof Rebar e MY209/2016 === MY3 09/2017
47.35) 612.89| X-Section 5, Step Pool, Station 20+77.52
52.76| 613.53]
614.5
Note: UT 7 was dry during MY 3 survey X
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Figures 5a-q - Pebble Count Plots



Project Name: Little Buffalo Creek

Cross-Section: MS-1P

Feature: Pool

Cumulative Percent

100%

=z

7A,

90%

2017 0 1/
Description Material Size (mm)| Total # | Item % | Cum %/ | jZ; // /
Silt/Clay silt/clay 0.062 2 4% 4% g [ ]
very fine sand 0.125 0 0% % |5 " 71
fine sand 0.250 0 0% 4% | 8™ 7]
Sand medium sand 0.50 0 0% 4% § 40% / / /
coarse sand 1.00 0 0% 4% 30% 4 / /
very coarse sand 2.0 3 6% 10% 20% /
very fine gravel 4.0 0 0% 10% 10% / ~
fine gravel 5.7 0 0% 10% 0% —
fine gravel 8.0 0 0% 10% N > A ® & & & &
medium gravel 11.3 2 4% 14% Particle Size (mm)
Gravel medium graVTI ;2(3) i ig:;o igzj) As-Built 3/2015 MY1 -9/2015 MY2 -9/2016 MY3-9/2017
coarse grave . 0 o
coarse gravel 32.0 6 12% 50%
very coarse gravel 45 13 26% 76% Individual Class Percent
very coarse gravel 64 4 8% 84% 100%
small cobble 90 5 10% 94% 0%
Cobble medium cobble 128 3 6% 100% § 80:‘
large cobble 180 0 0% 100% B T
very large cobble 256 0 0% 100% & o
small boulder 362 0 0% | 100% | |3
small boulder 512 0 0% 100% 2 a0%
Boulder , 5
medium boulder 1024 0 0% 100% g 30%
large boulder 2048 0 0% 100% 20% l
Bedrock bedrock 40096 0 0% 100% 10% 71 'I I I I I' I I IIII;‘ I I I i
TOTAL % of whole count 50 100% | 100% 0% M —n—x] AL ————————=
c.“@ Q.\'ﬁ N N A A N AP Sy o @@b

Summary Data

D16 12.24
D35 20.95
D50 32.00
D84 64.00
D95 96.33
D100 128.00

B As-Built 3/2015

Particle Size (mm)

MY1 - 9/2015 =MY2-9/2016 ®MY3-9/2017




Project Name: Little Buffalo Creek

Cross-Section: MS-1R

Feature: Riffle

100%

90%

80%

Cumulative Percent

2017 — = — 1A
Description Material Size (mm)| Total# | Item% | Cum% | |5 ., [/ /
Silt/Clay silt/clay 0.062 0 0% % | ¢ .. JI —/
very finesand | 0.125 0 0% 0% |2 .. /[ ]
fine sand 0.250 0 0% 0% |13 ! /0
30%
Sand medium sand 0.50 0 0% 0% . /// [
coarse sand 1.00 0 0% 0% .
very coarse sand 2.0 0 0% 0% o i 1//
very fine gravel 4.0 0 0% 0% 00:5\ & N Q R & N &
fine gravel 5.7 0 0% 0% N N
fine gravel 8.0 0 0% 0% Particle Size (mm)
medium gravel 1 1 3 3 4% 4% As-Built 3/2015 MY1 -9/2015 MY2 -9/2016 MY3 -9/2017
Gravel medium gravel 16.0 7 10% 15% —
coarse gravel 223 3 12% 27% - Individual Class Percent
coarse gravel 32.0 2 3% 30% 00%
very coarse gravel 45 6 9% 39% = 0%
very coarse gravel 64 0 0% 39% § 20%
small cobble 90 11 16% 55% % oo
Cobble | medium cobble 128 0 0% 55% §: 0%
large cobble 180 0 0% 55% S 40%
very large cobble 256 0 0% 55% "§ 30%
small boulder 362 0 0% 55% s
small boulder 512 0 0% 55% 10% I [
Boulder - " ol : 1 ||“|I|| II
medium boulder 1024 0 0% 55% 0% - .
large boulder 2048 0 0% 55% FFF @IS PP Ny ARSI SO E
Bedrock bedrock 40096 30 45% 100% Particle Size (mm)
TOTAL % of whole count 67 100% 100% = As-Built 3/2015 MY1-9/2015 ®mMY2-9/2016 =mMY3-0/2017
Summary Data
D16 16.57
D35 39.48
D50 81.73
D84 Bedrock
D95 Bedrock
D100 Bedrock




Project Name: Little Buffalo Creek

Cross-Section: MS-2P

Feature: Pool

100%

Cumulative Percent

90%

80%

70%

60%

50%

40%

Cumulative Percent

30%

20%

10%

0%

%

— Dt
Pl
. N NI N \@“
Particle Size (mm)
As-Built 3/2015 MY1 -9/2015 MY?2 - 9/2016 MY3 - 9/2017

2017
Description Material Size (mm)| Total# | Item% | Cum %
Silt/Clay silt/clay 0.062 0 0% 0%
very fine sand 0.125 0 0% 0%
fine sand 0.250 0 0% 0%
Sand medium sand 0.50 0 0% 0%
coarse sand 1.00 0 0% 0%
very coarse sand 2.0 1 2% 2%
very fine gravel 4.0 0 0% 2%
fine gravel 5.7 0 0% 2%
fine gravel 8.0 0 0% 2%
medium gravel 11.3 0 0% 2%
Gravel medium gravel 16.0 2 4% 6%
coarse gravel 22.3 2 4% 10%
coarse gravel 32.0 10 20% 30%
very coarse gravel 45 12 24% 54%
very coarse gravel 64 13 26% 80%
small cobble 90 8 16% 96%
Cobble medium cobble 128 2 4% 100%
large cobble 180 0 0% 100%
very large cobble 256 0 0% 100%
small boulder 362 0 0% 100%
small boulder 512 0 0% 100%
Boulder -
medium boulder 1024 0 0% 100%
large boulder 2048 0 0% 100%
Bedrock bedrock 40096 0 0% 100%
TOTAL % of whole count 50 100% 100%
Summary Data
D16 25.21
D35 34.71
D50 42.83
D84 70.50
D95 88.38
D100 128.00

Individual Class Percent

Individual Class Percent

B As-Built 3/2015

MY1 -9/2015

© s O B S PRICSNS
R Pow & PP \%@%@5\"'\@,%@@@

Particle Size (mm)

EMY?2 -9/2016

EMY3 -9/2017




Cumulative Percent
Project Name: Little Buffalo Creek 100% / =
Cross-Section: MS-2R 0%
Feature: Riffle 0% /
2017 B o / /
Description| Material Size (mm)| Total# [ Item % | Cum % E . / / /
Silt/Clay silt/clay 0.062 0 0% 0% ii / / /
very fine sand 0.125 0 0% 0% é 0% I /
fine sand 0.250 0 0% 0% S 4% /
Sand medium sand 0.50 0 0% 0% 30% / /
coarse sand 1.00 0 0% 0% 20% J // /
very coarse sand 2.0 0 0% 0% 0% /] /
very fine gravel 4.0 1 2% 2% M é_/r
fine gravel 5.7 1 2% 4% 00/;9\ R N N N & & B
fine gravel 8.0 0 0% 4% N >
medium gravel 11.3 2 4% 8% Particle Size (mm)
GraVel medium gravel 160 2 4% 12% As-Built 3/2015 MY1 -9/2015 MY?2 -9/2016 MY3 -9/2017
coarse gravel 223 3 6% 18% —
coarse gravel 320 4 3% 26% . Individual Class Percent
very coarse gravel 45 10 20% 46% 0%
very coarse gravel 64 9 18% 64% I
small cobble 90 15 30% 94% 2
Cobble medium cobble 128 2 4% 98% ‘% .
large cobble 180 0 0% 98% S
very large cobble 256 0 0% 98% é -
small boulder 362 0 0% 98% é -
small boulder 512 0 0% 98%
Boulder N 20% —
medium boulder 1024 0 0% 98% . 1.1
large boulder 2048 0 0% 98% o ] | 11A IS o
BedI‘OCk0 bedrock 40096 1 Z‘VZ lOOZA) S e R R R I I I O @@b
TOTAL % of whole count 50 100% 100% e Sive (mm)
Summary Data = As-Built 3/2015 MY1-9/2015 mMY?2-9/2016 mMY3 -9/2017
D16 20.20
D35 37.85
D50 49.22
Dg4 81.33
D95 99.50
D100 Bedrock




Project Name: Little Buffalo Creek

Cross-Section: MS-3P

Feature: Pool

Cumulative Percent

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Cumulative Percent

J

| /

A AL AT
/

/ f
r/

[/

l/

N N K < S
Q N O
Particle Size (mm)
As-Built 3/2015 MY1 - 9/2015 MY?2 - 9/2016 MY3 - 9/2017

Individual Class Percent

2017
Description Material Size (mm)| Total# | Item % | Cum %
Silt/Clay silt/clay 0.062 0 0% 0%
very fine sand 0.125 0 0% 0%
fine sand 0.250 0 0% 0%
Sand medium sand 0.50 0 0% 0%
coarse sand 1.00 0 0% 0%
very coarse sand 2.0 5 9% 9%
very fine gravel 4.0 1 2% 11%
fine gravel 5.7 0 0% 11%
fine gravel 8.0 2 4% 14%
medium gravel 11.3 5 9% 23%
Gravel medium gravel 16.0 2 4% 27%
coarse gravel 22.3 5 9% 36%
coarse gravel 32.0 5 9% 45%
very coarse gravel 45 4 7% 52%
very coarse gravel 64 3 5% 57%
small cobble 90 4 7% 64%
Cobble medium cobble 128 5 9% 73%
large cobble 180 2 4% 77%
very large cobble 256 1 2% 79%
small boulder 362 0 0% 79%
small boulder 512 0 0% 79%
Boulder -
medium boulder 1024 0 0% 79%
large boulder 2048 0 0% 79%
Bedrock bedrock 40096 12 21% 100%
TOTAL % of whole count 56 100% 100%
Summary Data
D16 8.63
D35 21.80
D50 41.75
Dg4 Bedrock
D95 Bedrock
D100 Bedrock

Individual Class Percent

100%

I T T I ey e

SRR
RSN

O NI

Particle Size (mm)

H As-Built 3/2015 MY1-9/2015 ®MY2-9/2016 ®MY3-9/2017

> "\l SS) A\ © >
RO S I R TR




Project Name: Little Buffalo Creek

Cross-Section: UT2-1R

100%

Cumulative Percent

/dl

Feature: Riffle

90%

80%

[ A

/ A

2017 § 70% ~—
Description Material Size (mm)| Total# | Ttem% | Cum % E oo%e
Silt/Clay silt/clay 0.062 11 22% 22% :g 50% ,.\/
very fine sand 0.125 0 0% 22% 3 40% /
fine sand 0.250 0 0% 22% 0% / /
Sand medium sand 0.50 0 0% 22% . _H/
coarse sand 1.00 10 20% 42% °
very coarse sand 2.0 0 0% 42% o hi
very fine gravel 4.0 0 0% 42% N - N o S N o N
fine gravel 5.7 5 10% 52% ° h ¥ S &
fine gravel 8.0 3 6% 58% Particle Size (mm)
medium gravel 1 1 3 1 2% 60% As-Built 3/2015 MY1 - 9/2015 MY2-9/2016 MY3 - 9/2017
Gravel medium gravel 16.0 2 4% 64%
coarse gravel 22.3 3 6% 70% Individual Class Percent
coarse gravel 32.0 0 0% 70% 120
very coarse gravel 45 0 0% 70% 00
very coarse gravel 64 0 0% 70% E
small cobble 90 0 0% 70% | |8 g
medium cobble 128 0 0% 70% 3
Cobble large cobble 180 0 0% 0% | |3 o
very large cobble 256 0 0% 70% E
small boulder 362 0 0% 70% | |21
small boulder 512 0 0% 70%
Boulder - 20% -
medium boulder 1024 0 0% 70%
large boulder | 2048 0 0% 70% o II L. .l I Mad o ab Bw .
Bedrock bedrock 40096 15 30% 100% FEF @S TP PR e ST LG
TOTAL % of whole count 50 100% 100%

Summary Data

D16 Silt/Clay
D35 0.83
D50 5.36
D84 Bedrock
D95 Bedrock
D100 Bedrock

Particle Size (mm)

B As-Built 3/2015 MY1 -9/2015 mEMY2-9/2016  ®mMY3-9/2017




Cumulative Percent
Project Name: Little Buffalo Creek 100%
Cross-Section: UT3-1R 90%
Feature: Riffle c0% muill
=
silt/clay/organic 2017 E, b
Description Material Size (mm)| Total# | Item % | Cum% || 2
Silt/Clay silt/clay 0.062 50 100% 100% ;g 30%
very fine sand 0.125 0 0% 100% S a0%
fine sand 0.250 0 0% 100% 30%
Sand medium sand 0.50 0 0% 100% -
coarse sand 1.00 0 0% 100% )
very coarse sand 2.0 0 0% 100% e
very fine gravel 4.0 0 0% 100% O‘V;Q\ o N °
fine gravel 5.7 0 0% 100%
fine gravel 8.0 0 0% 100% Particle Size (mm)
medium gravel 1 1 3 0 O% 100% As-Built 3/2015 MY1 -9/2015 MY2-9/2016 MY3 -9/2017
Gravel medium gravel 16.0 0 0% 100%
coarse gravel 22.3 0 0% 100% Individual Class Percent
coarse gravel 32.0 0 0% 100% 100% 1
very coarse gravel 45 0 0% 100% 0% 1
very coarse gravel 64 0 0% 100% g 0%
small cobble 90 0 0% 100% 5
medium cobble 128 0 0% 100% 2 o 1
Cobble O 5o |
large cobble 180 0 0% 100% E
very large cobble 256 0 0% 100% E %]
small boulder 362 0 0% 100% ER
small boulder 512 0 0% 100% 2
Boulder - 10% +
medium boulder 1024 0 0% 100%
[ e bouder | 205 |0 we | oo O O Y I
edroc edroc 0 o
TOTAL % of whole count 50 100% 100% Particle Size (mm)
B As-Built 3/2015 MY1-9/2015 ®mMY2-9/2016 ®MY3-9/2017
Summary Data
D16 Silt/Clay
D35 Silt/Clay
D50 Silt/Clay
D84 Silt/Clay
D95 Silt/Clay
D100 Silt/Clay




Project Name: Little Buffalo Creek

Cross-Section: UT3-1P

Feature: Pool

Cumulative Percent

100%

90%

80%

2017 ;“; 70% /
silt/clay/organic 8 - /
Description Material Size (mm)| Total# | Item% [ Cum % | 2 —
Silt/Clay silt/clay 0.062 50 100% 00% ||z
very fine sand 0.125 0 0% 100% || S ¥
fine sand 0.250 0 0% 100% 30%
Sand medium sand 0.50 0 0% 100% 20%
coarse sand 1.00 0 0% 100% 10%
very coarse sand 2.0 0 0% 100% 0%
very fine gravel 4.0 0 0% 100% N > A ® &
fine gravel 5.7 0 0% 100% Particle Size (mm)
fine gravel 8.0 0 0% 100% As-Built 3/2105 MY1 -9/2015 MY2 - 9/2016 MY3 - 9/2017
medium gravel 11.3 0 0% 100%
Gravel medium gravel 16.0 0 0% 100%
coarse gravel 223 0 0% 100% Individual Class Percent
coarse gravel 32.0 0 0% 100% 100%
very coarse gravel 45 0 0% 100% 90%
very coarse gravel 64 0 0% 100% g8
small cobble 90 0 0% 100% | | 5 7%
medium cobble 128 0 0% 100% g 60%
Cobble 3.
large cobble 180 0 0% 100% = 0%
very large cobble | 256 0 0% 100% | |41
small boulder 362 0 0% 100% ERR|
small boulder 512 0 0% 100% 20% 11
Boulder : 1o
medium boulder 1024 0 0% 100% 0 ) L I 1 o
large boulder 2048 0 0% 100% 0% BG SPEC VYD TP DS F S S PO PP
Bedrock bedrock 40096 0 0% 100% vy Sy
TOTAL % of whole count 50 100% 100% Particle Size (mm)
= As-Built 3/2015 MY1-9/2015 ®MY2-9/2016 ®MY3-9/2017
Summary Data
D16 Silt/Clay
D35 Silt/Clay
D50 Silt/Clay
D84 Silt/Clay
D95 Silt/Clay
D100 Silt/Clay




Project Name: Little Buffalo Creek

Cross-Section: UT3-2R

Feature: Riffle

Cumulative Percent

silt/clay/organic 2017
Description Material Size (mm)| Total# | Item % | Cum %
Silt/Clay silt/clay 0.062 50 100% 100%

very fine sand 0.125 0 0% 100%

fine sand 0.250 0 0% 100%

Sand medium sand 0.50 0 0% 100%

coarse sand 1.00 0 0% 100%

very coarse sand 2.0 0 0% 100%

very fine gravel 4.0 0 0% 100%

fine gravel 5.7 0 0% 100%

fine gravel 8.0 0 0% 100%

medium gravel 11.3 0 0% 100%

Gravel medium gravel 16.0 0 0% 100%

coarse gravel 223 0 0% 100%

coarse gravel 32.0 0 0% 100%

very coarse gravel 45 0 0% 100%

very coarse gravel 64 0 0% 100%

small cobble 90 0 0% 100%

Cobble medium cobble 128 0 0% 100%

large cobble 180 0 0% 100%

very large cobble 256 0 0% 100%

small boulder 362 0 0% 100%

small boulder 512 0 0% 100%

Boulder -

medium boulder 1024 0 0% 100%

large boulder 2048 0 0% 100%

Bedrock bedrock 40096 0 0% 100%

TOTAL % of whole count 50 100% 100%

Summary Data

D16 Silt/Clay
D35 Silt/Clay
D50 Silt/Clay
D84 Silt/Clay
D95 Silt/Clay
D100 Silt/Clay

100%
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90% //
80%
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g % /
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= 50%
=
g /
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Particle Size (mm)
As-Built 3/2015 MY1 - 9/2015 MY2 - 9/2016 MY3 - 9/2017
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Particle Size (mm)

u As-Built 3/2015 MY1-9/2015 mMY2-9/2016 mMY3-9/2017




Cumulative Percent
Project Name: Little Buffalo Creek 100%
Cross-Section: UT3-3R 00% /]
Feature: Riffle q0% /
Silt/Clay/Organics 2017 2 /
Description Material Size (mm)| Total# | Item % | Cum % § o
Silt/Clay silt/clay 0.062 50 100% 100% 2 /
very fine sand 0.125 0 0% 100% é 0%
fine sand 0.250 0 0% 100% 3 4% 7
Sand medium sand 0.50 0 0% 100% 30%
coarse sand 1.00 0 0% 100% 20%
very coarse sand 2.0 0 0% 100% 10%
very fine gravel 4.0 0 0% 100% 0%
fine gravel 5.7 0 0% 100% & o N ® N
fine gravel 8.0 0 0% 100% Particle Size (mm)
medium gravel 1 1 3 O O% 100% As-Built 3/2015 MY1 -9/2015 MY2-9/2016 e MY 3 - 9/2017
Gravel medium gravel 16.0 0 0% 100%
coarse gravel 223 0 0% 100% .
coarse gravel 32.0 0 0% 100% 100% - Individual Class Percent
very coarse gravel 45 0 0% 100% 90% -
very coarse gravel 64 0 0% 100% = 80%
small cobble 90 0 0% 100% | | B
Cobble medium cobble 128 0 0% 100% § 60%
large cobble 180 0 0% 100% = 0%
very large cobble 256 0 0% 100% é 40%
small boulder 362 0 0% 100% 230%
small boulder 512 0 0% 100% 20% 91
Boulder - 10% |}
medium boulder 1024 0 0% 100% ol I 1 o )
large boulder 2048 0 0% 100% OQ@Q& qu I T A A \\5 © ,,;»7’ I R G q?b R \@y q/“bfb Q@b
Bedrock bedrock 40096 0 0% 100% =
TOTAL % of whole count 50 100% 100% Particle Size (mm)
= As-Built 3/2015 MY1-9/2015 m=mMY2-9/2016 ®MY3-9/2017
Summary Data
D16 Silt/Clay
D35 Silt/Clay
D50 Silt/Clay
D84 Silt/Clay
D95 Silt/Clay
D100 Silt/Clay




Project Name: Little Buffalo Creek

Cross-Section: UT4-1P

Feature: Pool

100%

Cumulative Percent

2017
Description Material Size (mm)| Total# | Item % | Cum %

Silt/Clay silt/clay 0.062 2 4% 4%

very fine sand 0.125 0 0% 4%

fine sand 0.250 0 0% 4%

Sand medium sand 0.50 0 0% 4%
coarse sand 1.00 4 7% 11%

very coarse sand 2.0 0 0% 11%

very fine gravel 4.0 1 2% 13%

fine gravel 5.7 1 2% 14%

fine gravel 8.0 1 2% 16%

medium gravel 11.3 1 2% 18%

Gravel medium gravel 16.0 1 2% 20%
coarse gravel 22.3 4 7% 27%

coarse gravel 32.0 6 11% 38%

very coarse gravel 45 10 18% 55%

very coarse gravel 64 8 14% 70%

small cobble 90 10 18% 88%

Cobble medium cobble 128 1 2% 89%
large cobble 180 3 5% 95%

very large cobble 256 0 0% 95%

small boulder 362 0 0% 95%

small boulder 512 0 0% 95%

Boulder -

medium boulder 1024 0 0% 95%

large boulder 2048 0 0% 95%
Bedrock bedrock 40096 3 5% 100%
TOTAL % of whole count 56 100% 100%

Summary Data

D16 7.91
D35 29.74
D50 41.10
Dg4 84.90
D95 4584.50
D100 Bedrock

/ /,
90% [TLF
80% M
5 7dll
8 70%
o
-
> / /
~60%
o
F /
= 50%
=
E w /
5 40%
© ~ ]
30% / /
20%
i -
10% p— / /
0% —
N N N Q N\ N N\ N\
3 Nl A N & \QBQ Q@“
N
Particle Size (mm)
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H As-Built 3/2015 MY1 - 9/2015
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Cumulative Percent
Project Name: Little Buffalo Creek 100%
Cross-Section: UT4-1R 90%
Feature: Riffle 80% // /
2017 g 0% ///
Description Material Size (mm)| Total# | Item % | Cum % % e ”
Silt/Clay silt/clay 0.062 3 6% 6% é . /
very fine sand 0.125 0 0% 6% E
fine sand 0.250 0 0% 6% S V4
Sand medium sand 0.50 0 0% 6% 0% y
coarse sand 1.00 9 18% 24% 20% / Z
very coarse sand 2.0 0 0% 24% 10% 2/\/ /
very fine gravel 4.0 3 6% 30% 0%
fine gravel 5.7 5 10% 40% S & N ® S &
fine gravel 8.0 4 8% 48% Particle Size (mm)
medium gravel 11.3 1 2% 50% As-Built 3/2015 MY1 - 9/2015 MY?2 - 9/2016 MY3 - 9/2017
Gravel medium gravel 16.0 5 10% 60%
coarse gravel 22.3 5 10% 70% Individual Class Percent
coarse gravel 32.0 4 8% 78% 20%
very coarse gravel 45 7 14% 92% 18%
very coarse gravel 64 3 6% 98% g ol
small cobble 90 1 2% 100% || 5 1
Cobble medium cobble 128 0 0% 100% ;Uﬁ 12%
large cobble 180 0 0% 100% = 10%
very large cobble 256 0 0% 100% 'g 8% —— —
small boulder 362 0 0% 100% || 2 ol | -
small boulder 512 0 0% 100% 4% |
Boulder -
medium boulder 1024 0 0% 100% 2 L
large boulder 2048 0 0% 100% oo | |: I
Bedrock bedrock 40096 0 0% 100% FEF @R TP PR S F P L gES
TOTAL % of whole count 50 100% 100% Particlo Size (mm)
= As-Built 3/2015 MY1-9/2015 ®MY2-9/2016 m®mMY3-9/2017
Summary Data
D16 0.78
D35 4.85
D50 11.30
D84 37.57
D95 54.50
D100 90.00




100%

Cumulative Percent

Project Name: Little Buffalo Creek 4
Cross-Section: UT7-1R 90% /4
Feature: Riffle 0% / /
2017 E o / //
Description Material Size (mm)| Total# | Item % [ Cum % E " / / /
Silt/Clay silt/clay 0.062 6 12% 12% é ’ / /
very fine sand 0.125 0 0% 12% g 0% 4 /
fine sand 0.250 1 2% 14% O 40%
Sand medium sand 0.50 0 0% 14% 30% z/ A /
coarse sand 1.00 0 0% 14% - Ratiil 4/
very coarse sand 2.0 0 0% 14% » — —
very fine gravel 4.0 1 2% 16% /
fine gravel 5.7 1 2% 18% e N N R R
fine gravel 8.0 1 2% 20% N N
medium gravel 11.3 1 2% 22% Particle Size (mm)
GraVel medium gravel 160 2 4% 26% As-Built 3/2015 MY 1-9/2015 MY2 -9/2016 MY3 - 9/2017
coarse gravel 223 2 4% 30%
coarse gravel 32.0 6 12% 42% Individual Class Percent
very coarse gravel 45 13 26% 68% 30%
very coarse gravel 64 10 20% 88%
small cobble 90 5 10% 98% EZS%
Cobble medium cobble 128 1 2% 100% Ezo% N
large cobble 180 0 0% 100% 2
very large cobble 256 0 0% 100% i)j |
small boulder 362 0 0% 100% | |2
small boulder 512 0 0% 100% =
Boulder - Z10%
medium boulder 1024 0 0% 100%
large boulder 2048 0 0% 100% 55 | ||
Bedrock bedrock 40096 0 0% 100%
TOTAL % of whole count 50 100% 100% o | II I h
R I BRI I O I G MR e & q’@‘b @@b
Summary Data Particle Size (mm)
D16 4.00
D35 2634 = As-Built 3/2015 MY 1-9/2015 ®MY2-9/2016 ®MY3-9/2017
D50 36.00
D84 60.20
D95 82.20
D100 128.00




Cumulative Percent
Project Name: Little Buffalo Creek 100%
Cross-Section: UT7-1P 90% ~/‘/
Feature: Pool q0% - / /
2017 . T T T
Description Material Size (mm)| Total# [ Item % [ Cum % g
Silt/Clay silt/clay 0.062 38 76% 76% 5o
very fine sand 0.125 0 0% 76% 2 S
fine sand 0.250 0 0% 76% 2
Sand medium sand 0.50 0 0% 76% S
coarse sand 1.00 1 2% 78% -
very coarse sand 2.0 1 2% 80%
very fine gravel 4.0 0 0% 80% e
fine gravel 5.7 0 0% 80% 00/;9\ N N o ® o
fine gravel 8.0 0 0% 80%
medium gravel 11.3 0 0% 80% Particle Size (mm)
Gravel medium gravel 16.0 0 0% 80% As-Built 3/2015 MY 1 -9/2015 MY2 - 9/2016 MY3 - 9/2017
coarse gravel 22.3 0 0% 80%
coarse gravel 32:0 2 1% 8% Individual Class Percent
very coarse gravel 45 4 8% 92% 100%
very coarse gravel 64 3 6% 98% 0%
small cobble 90 1 2% 100% = 0%
Cobble  |_medium cobble | 128 0 0% 100% g o |
large cobble 180 0 0% 100% 2 o |
very large cobble 256 0 0% 100% S
small boulder 362 0 0% 100% ;§ o |
Boulder sm:.ﬂl boulder 512 0 0% 100% E o |
medium boulder 1024 0 0% 100% a0
large boulder 2048 0 0% 100% o0
Bedrock bedrock 40096 0 0% 100% o, JML PR P B SRETT I lown
TOTAL % of whole count 50 100% 100% FEFE D TP PSS F PO
Summary Data Particle Size (mm)
D 1 6 Sllt/Clay B As-Built 3/2015 MY1-9/2015 ®MY2-9/2016 ®MY3-9/2017
D35 Silt/Clay
D50 Silt/Clay
D84 32.00
D95 54.50
D100 90.00




Cumulative Percent
Project Name: Little Buffalo Creek 100% 7
Cross-Section: UT7-2R 90%
Feature: Riffle 80% // /
2017 0%
Description Material Size (mm)| Total# [ Item % | Cum % § 0% ﬂ
Silt/Clay silt/clay 0.062 2 4% 2% || /]
very fine sand 0.125 1 2% 5% § e //
fine sand 0.250 0 0% % ||g ™ //
Sand medium sand 0.50 0 0% 5% o 7
coarse sand 1.00 0 0% 5% 20% /
very coarse sand 2.0 0 0% 5% 10% ——
very fine gravel 4.0 1 2% 7% 0%
fine gravel 5.7 2 4% 11% & & A ® S &
fine gravel 8.0 2 4% 14% Particle Size (mm)
medium gravel 113 6 11% 25% As-Built 3/2015 MY 1 -9/2015 MY2 - 9/2016 MY3 - 9/2017
Gravel medium gravel 16.0 5 9% 34%
coarse gravel 22.3 5 9% 43% —
coarse gravel 320 7 13% 550, N Individual Class Percent
very coarse gravel 45 12 21% 77% oas L
very coarse gravel 64 9 16% 93% = osls
small cobble 90 2 4% 96% |
Cobble medium cobble 128 1 2% 98% % o
large cobble 180 1 2% 100% S .l
very large cobble 256 0 0% 100% é o |l .
small boulder 362 0 0% 100% é ois i
small boulder 512 0 0% 100% -
Boulder - o1 .
medium boulder 1024 0 0% 100% vos | 1
large boulder 2048 0 0% 100% . I il ,II a b
Bedrock bedrock 40096 0 0% 100% & w\,\:—; R R T R N I P R 2 I I R @@b
0 0, 0,
TOTAL % of whole count 56 100% 100% il e ()
Summary Data = As-Built 3/2015 MY 1-9/2015 m=mMY2-9/2016 ®=MY3-9/2017
D16 8.53
D35 16.76
D50 27.84
D84 53.53
D95 79.60
D100 180.00




Project Name: Little Buffalo Creek

Cross-Section: UT7-STP1

Feature: Step Pool

100%

90%

80%

Cumulative Percent

Cumulative Percent

///

N N

Particle Size (mm)

MY3 -9/2017

MY2 -9/2016

2017
Description Material Size (mm)| Total# | Item % | Cum %
Silt/Clay silt/clay 0.062 0 0% 0%
very fine sand 0.125 0 0% 0%
fine sand 0.250 0 0% 0%
Sand medium sand 0.50 0 0% 0%
coarse sand 1.00 0 0% 0%
very coarse sand 2.0 0 0% 0%
very fine gravel 4.0 1 2% 2%
fine gravel 5.7 0 0% 2%
fine gravel 8.0 1 2% 3%
medium gravel 11.3 3 5% 9%
Gravel medium gravel 16.0 4 7% 16%
coarse gravel 22.3 10 17% 33%
coarse gravel 32.0 5 9% 41%
very coarse gravel 45 9 16% 57%
very coarse gravel 64 10 17% 74%
small cobble 90 7 12% 86%
Cobble medium cobble 128 5 9% 95%
large cobble 180 2 3% 98%
very large cobble 256 1 2% 100%
small boulder 362 0 0% 100%
small boulder 512 0 0% 100%
Boulder -
medium boulder 1024 0 0% 100%
large boulder 2048 0 0% 100%
Bedrock bedrock 40096 0 0% 100%
TOTAL % of whole count 58 100% 100%

Summary Data

D16 16.18
D35 24.82
D50 39.22
Dg4 85.25
D95 130.60
D100 256.00

20%

18%

16%

14%

12%

10%

8%

Individual Class Percent

6%

4%

2%

0%

Individual Class Percent

e TN R ST\ A T4 ARG VP S RN Y
g S A N AN R "\\@"\9&@@

Particle Size (mm)

EMY2-9/2016 ®MY3-9/2017




Project Name: Little Buffalo Creek

Cross-Section: UT7-STP2

100%

90%

Cumulative Percent

Feature: Step Pool 0%
2017 B / /
Description Material Size (mm)| Total# | Item % [ Cum % EW / /
Silt/Clay silt/clay 0.062 0 0% 0% ii ' / I
very fine sand 0.125 0 0% 0% g“’% / I
fine sand 0.250 0 0% 0% S0 / I
Sand medium sand 0.50 0 0% 0% 30%
coarse sand 1.00 0 0% 0% 20% / /
very coarse sand 2.0 0 0% 0% % /
very fine gravel 4.0 0 0% 0% ” /J /
fine gravel 5.7 0 0% 0% & & N N N S
fine gravel 8.0 0 0% 0%
medium gravel | 11.3 0 0% 0% Particte Size (mm)
Gravel | mediumgravel | 16.0 2 4% 4% Hv2-ole v
coarse gravel 223 4 8% 12%
coarse gravel 32.0 5 10% 22% Individual Class Percent
very coarse gravel 45 20 40% 62% 45%
very coarse gravel 64 9 18% 80% 40%
small cobble 90 5 10% 90% £ 3%
Cobble |medium cobble 128 5 10% 100% é oo
large cobble 180 0 0% 100% 2 5,
very large cobble 256 0 0% 100% Eg oo
small boulder 362 0 0% 100% e
small boulder | 512 0 0% 00% | |2
Boulder - 10%
medium boulder | 1024 0 0% 100% n | I
large boulder 2048 0 0% 100% " I I I
Bedrock bedrock 40096 0 0% 100% P PP TN O PN R PR
TOTAL % of whole count 50 100% 100% A A
Particle Size (mm)
Summary Data EMY2-9/2016 ®MY3-9/2017
D16 26.18
D35 36.23
D50 41.10
D84 74.40
D95 109.00
D100 128.00




Appendix E - Hydrologic Data



Table 12. Documentation of Geomorphologically Significant Flow Events

Greater than
Date of Date of Qgs = Q2"0.66 Greater than
Observation | Occurrence Method stage?" Qbkf Stage? Notes

Water level gages at multiple stations recorded

2/27/2016 11/9/2015|Surface Water Transducer Yes Yes elevations over surveyed bankful stage elevations
Water level gages at multiple stations recorded

2/27/2016 12/22/2015|Surface Water Transducer Yes Yes elevations over surveyed bankful stage elevations
Water level gages at multiple stations recorded

Surface Water Transducer elevations over surveyed bankful stage elevations.

2/27/2016 12/30/2015|Rack Lines Yes Yes See Photo Appendix.

Water level gages at multiple stations recorded

9/19/2016 5/20/2016|Surface Water Transducer Yes Yes elevations over surveyed bankful stage elevations
Surface Water Transducer Water level gages at multiple stations recorded

3/2/2017 1/23/2017|Rack Lines Yes Yes elevations over surveyed bankful stage elevations
Water level gages at multiple stations recorded

9/18/2017 5/5/2017|Surface Water Transducer Yes Yes elevations over surveyed bankful stage elevations
Water level gages at multiple stations recorded

9/18/2017 5/25/2017 [Surface Water Transducer Yes Yes elevations over surveyed bankful stage elevations
Water level gages at multiple stations recorded

9/18/2017 6/5/2017|Surface Water Transducer Yes Yes elevations over surveyed bankful stage elevations

1) As stage relationships have not been calculated for the Qgs event, it is assumed that an event that has surpassed the identified bankfull stage on site also
passed the Qgs event

Little Buffalo Creek Stream Mitigation Project — Project #94147 — Louis Berger — December 2017 — Monitoring Year 3




Figures 6a-e - Water Level and Rainfall Plots
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Little Buffalo Creek Hydrology Monitoring - MY3
Groundwater to Surface Water Comparison, UT 3 Upper
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Table 13 - Continuous Flow Record

. 30-Day Continous Flow .
Gauge Tributary Met in Monitoring Period MY 3 Period

1 LBC Reach 1 Y 9/22/16-9/26/17
2 UT 2 Upper Y 7/19/17-9/26/17
3 UT 2 Low Y 1/1/17-2/1/17

4 uT 4 Y 9/19/16-9/26/17
5 LBC Reach 4 Y 11/17/16-7/27/17
6 UT 3 Upper Y 5/30/17-8/26/17
7 UT 3 Lower Y 12/30/16-8/18/17
8 uTt7 Y 10/7/16-7/30/17

Note: Period listed for observed continuous flow is for the longest period of observed
continuous flow based on hydrologic gauges at the project site. Additional periods of
30-day continuous flow are observed at individual gauges besides what is shown in
the table.
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