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Moores Run, Baltimore City, Maryland — 2008 Abbreviated Geomorphic Condition and Channel Stability Resurvey

I. INTRODUCTION

The City of Baltimore (City) and the U.S. Fish and Wildlife Service, Chesapeake Bay Field
Office (Service) entered into a cooperative agreement (Agreement 51410-1902-5047) to
facilitate stream and riparian habitat assessment and restoration projects within the City. The
survey of Moores Run, which is part of a stream monitoring network under the City’s National
Pollutant Discharge Elimination System (NPDES) permit, is included under this agreement.

The Service conducted an initial geomorphic condition and channel stability field survey for
Moores Run in October 2003. Under that project scope of work, the Service conducted a limited
data analysis, including a comparison of existing City data sets with the data gathered by the
Service, a bank erosion prediction, and Rosgen Level III stream stability and sediment supply
analysis. In 2005 and 2007, the Service completed abbreviated geomorphic surveys to assess
stream stability conditions and evaluate changes in stream stability.

In 2003, the Service assessed the stability conditions of Reach 09. For the 2005 and 2007
resurveys, the Service did not assess the stability conditions of this reach because of an active
bank stabilization project located in Reach 09. However, as part of 2008 resurvey, the Service
assessed the stability conditions of Reach 09 following the completion of the bank stabilization
project.

In 2008, the Service completed another abbreviated geomorphic survey to assess the current
stream stability conditions, as well as to validate stability predictions made in the 2007 resurvey.
The stream stability analysis for previous surveys followed the methodology provided in the
Rosgen (2001b) A Stream Channel Stability Assessment Methodology. However, in 2008,
Wildland Hydrology, Inc. revised the stability analysis methodology (Rosgen 2008). The
Service analyzed the 2008 stream data using the revised stability analysis. The Service did not
reanalyze the stream data from the previous surveys. In certain situations, the Service was not
able to compare the analysis results because of the change in the stability analysis method.
However, when possible the Service compared current analysis results with results from previous
surveys.

This report contains a summary of the field data collected by the Service, the comparison
between 2003, 2005 and 2007 data, as well as an interpretation of the 2008 data and revised
Rosgen Level I stream stability and sediment supply analysis.

II. MOORES RUN EXISTING CONDITIONS

The Moores Run assessment area starts at the quadruple-cell box culvert located near the
intersection of Hamilton Avenue and Evanshire Avenue, and ends approximately 520 feet
downstream of the Radecke Road crossing in Baltimore City, Maryland (Figure 1).

A. Moores Run 2008 Reach Delineation

In 2003, the Service divided Moores Run into nine stream reaches based on geomorphic
characteristics and stability conditions. Since the stream type and stability conditions of the
reaches have not significantly changed, the Service used the same nine originally identified
reaches from the previous surveys (Table 1).

U.S. Fish and Wildlife Service July 2009
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Moores Run, Baltimore City, Maryland — 2008 Abbreviated Geomorphic Condition and Channel Stability Resurvey

Table 1. Reach Number and Length
Reach Number Reach Length (ft) Reach Number Reach Length (ft)
01 520 06 489
02 255 07 134
03 448 08 169
04 317 09 354
05 672 Total 3,358

B. Rosgen Stream Types

Similar to the previous surveys, the 2008 abbreviated geomorphic survey identified four Rosgen
Level I stream types (i.e., B, C, D, and F) (Rosgen 1996). There were no changes in stream type
for the study reaches. The F stream type represents 44 percent, the C stream type represents 28
percent, the D stream type represents 23 percent, and the B stream type represents 5 percent of
the classified stream reaches (Table 2). Reach 04 and 09 were transitional reaches, consisting
predominately of pools, which the Service did not classify. Because Moores Run was
straightened, only one value for sinuosity was calculated for the entire assessment area.

Table 2. Rosgen Stream Type Classification

: § ; Reach
Reach Classzﬁcat?on Stream Entrenc!lment Width/ l_)epth Stanosity Sione Sibsteate
Cross Section Type Ratio Ratio
(ft/ft)
r Gravel with
01 Service XS G C 2.87 21.0 0.0035 Bedrock
i Cobble with
02 Baltimore XS 32 C 3.18 18.9 0.0114 Boulder
03 Service XS A D 5.06 14.0 0.0119 Cobble
04 N/A Transitional Reach — Not Classified WA, | SEeteve
3 Cobble with
05 Service XS C F 1.20 23.1 1.07 0.0105 Boulder
. . Cobble with
06 N/A F Not Resurveyed in 2008 0.0168 Bedrock
y Cobble with
07 N/A B Not Resurveyed in 2008 0.0365 Bl
: Cobble with
08 N/A D Not.Rz?{;urveyed in 2008 0.0199 Boulders &
Similar to Reach 03 Bedrock
09 N/A Transitional Reach — Not Classified N/A Gravel/Sand

Reach 01, the farthest downstream reach, is a Rosgen C stream type that is slightly entrenched
with a moderate width/depth ratio, shallow slope, and a gravel substrate with bedrock grade
control. Reach 02 is also a Rosgen C stream type but with a moderately steep slope and a
cobble/boulder substrate.

Reach 03 and 08 are Rosgen D (i.e., braided) stream types, which are slightly entrenched with
moderate width/depth ratios. Reach 03 has a moderately steep slope and cobble substrate and
reach 08 has a highly steep slope and a cobble substrate with bedrock control.

U.S. Fish and Wildlife Service
Chesapeake Bay Field Office

July 2009
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Moores Run, Baltimore City, Maryland — 2008 Abbreviated Geomorphic Condition and Channel Stability Resurvey

Reaches 04 and 09 are transitional reaches consisting predominately of pools. Reach 04 has a
gravel/cobble substrate with bedrock. Reach 09 has a predominately sand and gravel substrate.

Reaches 05 and 06 are Rosgen F stream types, which are highly entrenched with moderate
width/depth ratios, moderately steep slopes, and a cobble/boulder substrate. Reach 06 has

bedrock control. Reach 07 is a Rosgen B stream type that is moderately entrenched with a
moderate width/depth ratio, highly steep slope, and a cobble/boulder substrate.

III. SERVICE FIELD DATA COMPARISON SUMMARY
In 2008, the Service collected the following geomorphic and channel stability field data to assess

the current stream stability, sediment supply, bank stability, and to estimate erosion quantities for
Moores Run:

e Cross Section Survey e Bank Profiles
e Longitudinal Profile Survey e Cross Section — BEHI and NBS
e Reach Average - Bank Erosion Assessment
Hazard Index (BEHI) and Near e Pfankuch Channel Stability
Bank Shear Stress (NBS) Assessment
Assessment

The Moores Run field protocol document provides descriptions of survey tasks (Eng et al, 2004).
The Service used the revised stability analysis methodology for the 2008 stream data (Rosgen
2008). The stream data from the previous surveys were not reanalyzed using the revised stability
analysis. When possible and appropriate, the Service compared current analysis results with
results from previous surveys. The 2008 field data and comparison plots are located in the
appendices.

A. Stream Stability and Sediment Supply Assessment

The Service conducted a Rosgen Level I11 stream stability and sediment supply assessment
(Rosgen 2008). This assessment provides predictions of lateral stability, vertical (aggradation)
stability, vertical (degradation) stability, channel enlargement potential, Pfankuch channel
stability, and sediment supply for Moores Run.

The Service was unable to conduct all of the Level I1I assessment procedures. The Service did
not collect bar samples because of the large substrate (i.e., boulder and large cobble substrate)
and sand substrate and consequently, did not assess critical dimensionless shear stress and
critical shear stress. Lastly, due to the lack of sediment yield curves, the Service did not model
sediment capacity. Additionally, the Service did not conduct a Rosgen Level III assessment for
Reach 04 and 09 because they are both transitional reaches.

Despite the absence of these criteria, the Service had sufficient data to support the overall
predicted stability ratings. In cases where individual stability criteria values were not available
and their absence affected the overall stability rating, the Service reviewed the collective
individual criteria ratings and selected an overall predicted lateral and vertical stability rating and

U.S. Fish and Wildlife Service July 2009
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Moores Run, Baltimore City, Maryland — 2008 Abbreviated Geomorphic Condition and Channel Stability Resurvey

enlargement potential rating for the existing conditions. A summary of the 2008 Rosgen Level
I1I assessment data is in Appendix E.

The Service further documented stream stability in Moores Run by conducting monumented
cross section and longitudinal profile resurveys. The overlays associated with the resurveys
allow the Service to observe trends in the Moores Run vertical and lateral stability over time, as
well as to validate predictions made in previous years. Lateral stability potentials were validated
using cross section and bank profile overlays; vertical stability potentials were validated using
both longitudinal profile overlay and cross section overlays.

1. Lateral Stability

Lateral stability of Moores Run was determined by conducting the Rosgen Level 111 lateral
stability potential assessment. The criteria for the revised lateral stability analysis did not change
from the previous method, so the Service can continue to make comparisons with the previous
results. The assessment predicts lateral stability potentials by evaluating width/depth state
(study/reference) ratios, depositional patterns, meander patterns, dominant BEHI and NBS, and
confinement. The Service used the cross section and bank profile resurveys to validate the
lateral stability potential.

a. Lateral Stability Potential Results

For 2008, the lateral stability assessment for Moores Run resulted in three ratings: stable,
moderately unstable, and unstable (Table 3). The stable rating represents 38 percent, the
moderately unstable rating represents 37 percent, and the unstable rating represents 25
percent of the assessment area.

The lateral stability prediction for Reaches 01, 03, 04, 06, 07, and the right channel of Reach
08 have not changed since 2003. The ratings for Reaches 02, 05, and the left channel of
Reach 08 changed in 2007 (i.e., stable to moderately unstable). All the 2007 ratings
remained the same in 2008, with the exception of Reach 02. The rating for Reach 02
changed from moderately unstable to stable, which was the rating for 2003 and 2005. For
this resurvey, the Service evaluated the lateral stability of Reach 09 as stable, following the
completion of the bank stabilization project.

b. Cross Section Comparison

In order to reassess channel stability conditions and to validate erosion rates the Service
resurveyed the eight cross sections selected in 2005 (Figure 2). The cross sections selected
represent the range of stability conditions present in Moores Run (Eng et al. 2007). The
Service did not survey the remaining cross sections established in 2003 by the City of
Baltimore and the Service because they represent duplicate bank erosion conditions, less
dominant bank erosion conditions, or low erosion potentials. All cross section and bank
profile plots, field data, and photographs are in Appendix A.

U.S. Fish and Wildlife Service July 2009
Chesapeake Bay Field Office Page 5 of 24



Moores Run, Baltimore City, Maryland — 2008 Abbreviated Geomorphic Condition and Channel Stability Resurvey

Table 3. Lateral Stability Potential Comparison
Study Survey Year
Reach 2003 2005 2007 2008*
01 Unstable Unstable Unstable Unstable
Moderately
02 Stable Stable Unstable Stable
03
(Left Channel) Stable Stable Stable Stable
03
(Right Channel) Unstable Unstable Unstable Unstable
04 Stable Stable Stable Stable
Moderately Moderately
03 Stable Siakle Unstable Unstable
06 Moderately Moderately Moderately Moderately
Unstable Unstable Unstable Unstable
07 Stable Stable Stable Stable
08 Moderately Moderately
(Left Channel) Stable Stable Unstable Unstable
08 Moderately Moderately Moderately Moderately
(Right Channel) Unstable Unstable Unstable Unstable
’ On-going bank On-going bank
09 Highly Unstable stabilization project | stabilization project Stabls

(*) Used the revised Wildland Hydrology, Inc. (Rosgen 2008) river stability assessment procedures

To document lateral channel adjustments the Service overlaid 2003, 2005, 2007, and 2008
cross section and bank profile plots. The changes in channel characteristics for the
resurveyed cross sections are summarized in Table 4. The channel characteristics for each

year were compared with the previous year to determine the degree of change.

A comparison of the 2008 and 2007 cross-section data showed changes in bankfull width
ranged from a decrease of 5.17 feet to an increase of 1.10 feet. The bankfull area changes
ranged from a decrease of 0.10 square feet to an increase of 0.13 square feet. The
comparison found width/depth ratios ranged from a decrease of 2.20 to an increase of 0.94.

A comparison of the 2008 and 2003 cross-section data showed only slight changes in the

cross-section parameters, with the exception of bankfull area and width/depth ratios (Table
5). Significant changes in bankfull area ranged from 22.67 to 14.15. The width/depth ratio
changes ranged from a decrease of 4.74 to an increase of 2.01.

c. Data Analysis

There were no changes in the results of the lateral stability analysis between 2007 and 2008
surveys, with the exception of Reach 09. Reach 09 had a bank stabilization project in
progress during the 2005 and 2007 surveys. The stabilization project was completed prior to
the 2008 survey. The lateral stability rating for Reach 09 changed from highly unstable in

U.S. Fish and Wildlife Service
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Moores Run, Baltimore City, Maryland — 2008 Abbreviated Geomorphic Condition and Channel Stability Resurvey

Table 4. Monumented Cross Section Annual Data Comparison
Cross Section Survey Year
2003 2005 2007 2008
Reach Name Parameter Data Change Data Change Data Change
Width (ft) 46.50 46.97 0.47 46.80 -0.17 46.27 -0.53
Mean Depth (ft) 2.17 247 0.30 223 -0.24 2.13 -0.10
S Area (') 101.10 116.19 15.09 104.58 -11.61 98.66 -5.92
01 XS G Maximum Depth (ft) 4.48 4.01 -0.47 3.82 -0.19 3.72 -0.10
Wetted Perimeter (ft) 51.72 50.66 -1.06 4931 -1.35 49.11 -0.20
Hydraulic Radius (ft) 1.95 2.29 0.34 2.12 -0.17 2.01 -0.11
Width/Depth Ratio 21.43 19.02 -2.41 20.99 1.97 21.72 0.74
Width (ft) 45.10 45.30 0.20 45.90 0.60 46.50 0.60
Mean Depth (ft) 229 2.43 0.14 2.44 0.01 241 -0.03
A — Area (t") 103.48 110.07 6.59 111.91 1.84 112.00 0.09
02 XS 32 Maximum Depth (ft) 3.87 4.12 0.25 4.06 -0.06 429 0.23
Wetted Perimeter (ft) 46.37 46.93 0.56 47.32 0.39 48.23 0.91
Hydraulic Radius (ft) 2.23 2.35 0.12 2.37 0.02 2.32 -0.05
Width/Depth Ratio 19.69 18.64 -1.05 18.81 0.17 19.29 0.48
Width (ft) 54.10 55.82 1.72 54.60 -1.22 55.70 1.10
Mean Depth (ft) 1.87 1.90 0.03 1.82 -0.08 1.80 -0.02
Bsikiie Area (ft)) 101.14 105.80 4.66 99.43 -6.37 100.19 0.76
XS 28 Maximum Depth (ft) 4.10 4.08 -0.02 3.50 -0.58 3.56 0.06
Wetted Perimeter (ft) 61.70 60.91 -0.79 57.55 -3.36 58.72 1.17
Hydraulic Radius (ft) 1.64 1.74 0.10 1.73 -0.01 1.71 -0.02
0 Width/Depth Ratio 28.93 29.38 0.45 30.00 0.62 30.94 0.94
Width (ft) 44.00 39.50 -4.50 41.90 2.40 42.30 0.40
Mean Depth (ft) 2.28 2.52 0.24 2.99 0.47 291 -0.08
Service Area (ft%) 100.23 99.65 -0.58 125.90 26.25 122.90 -3.00
XS A Maximum Depth (ft) 3.81 3.86 0.05 5.30 1.44 5.03 -0.27
Wetted Perimeter (ft) 50.08 42.88 -7.20 45.55 2.67 49.13 3.58
Hydraulic Radius (ft) 2.00 2.32 0.32 3.16 0.84 2.50 -0.66
Width/Depth Ratio 19.30 15.67 -3.63 14.01 -1.66 14.56 0.55
Width (ft) 60.20 59.88 -0.32 59.09 -0.79 59.01 -0.08
Mean Depth (ft) 3.50 3.60 0.10 3.93 0.33 3.86 -0.07
Service Area (fi%) 210.98 215.70 4.72 232.15 16.45 227.67 -4.48
04 XS B Maximum Depth (ft) 6.24 6.29 0.05 6.72 0.43 6.40 -0.32
Wetted Perimeter (ft) 65.34 65.43 0.09 65.43 0.00 65.68 0.25
Hydraulic Radius (ft) 3.23 3.30 0.07 3.55 0.25 3.47 -0.08
Width/Depth Ratio 17.20 16.63 -0.57 15.04 -1.60 15.29 0.25
Width (ft) 41.62 42.02 0.40 45.87 3.85 40.70 -5.17
Mean Depth (fi) 2.73 2.79 0.06 3.09 0.30 322 0.13
Baltimore Area (ft’) 113.64 11722 3.58 141.83 24.61 130.97 -10.86
XS 18 Maximum Depth (ft) 5.09 4.83 -0.26 4.68 -0.15 4.56 -0.12
Wetted Perimeter (ft) 49.94 46.67 -3.27 49.81 3.14 45.93 -3.88
Hydraulic Radius (ft) 228 251 0.23 2.85 0.34 2.85 0.00
05 Width/Depth Ratio 15.25 15.06 -0.18 14.84 -0.22 12.64 -2.20
Width (ft) 50.00 50.00 0.00 49.2 -0.80 49.5 0.30
Mean Depth (1) 217 223 0.06 23 -0.10 2:11 -0.02
o Area (%) 108.35 111.47 3.12 104.55 -6.92 104.63 0.08
XS C Maximum Depth (ft) 3:11 3.19 0.08 3.10 -0.09 3.19 0.09
Wetted Perimeter (ft) 51.81 51.90 0.09 50.87 -1.03 51.28 0.41
Hydraulic Radius (ft) 2.09 2.15 0.06 2.06 -0.09 2.04 -0.02
Width/Depth Ratio 23.04 22.42 -0.62 23.10 0.68 23.46 0.36
Width (ft) 44.12 45.57 1.45 47.91 2.34 46.49 -1.42
Mean Depth (ft) 2.84 2.96 0.12 3.07 0.11 2.99 -0.08
il Area (ft%) 125.09 134.78 9.69 146.89 12.11 139.24 -7.65
06 XS 14 Maximum Depth (ft) 5.13 4.75 -0.38 555 0.80 5.48 -0.07
Wetted Perimeter (ft) 53.21 51.48 -1.73 53.31 1.83 50.75 -2.56
Hydraulic Radius (ft) 2.35 2.62 0.27 2.76 0.14 2.74 -0.02
Width/Depth Ratio 15.54 15.40 -0.14 15.61 0.21 15.55 -0.06
U.S. Fish and Wildlife Service July 2009
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Moores Run, Baltimore City, Maryland — 2008 Abbreviated Geomorphic Condition and Channel Stability Resurvey

Table 5. Monumented Cross Section 2003 and 2008
Data Comparison
Cross Section Survey Year
2003 L
Reach Name Parameter Data Change
Width (ft) 46.50 46.27 -0.23
Mean Depth (ft) 2.17 2.13 -0.04
; Area (ft) 101.10 98.66 -2.44
Service n
01 XS G Maximum Depth (ft) 4.48 3.72 -0.76
Wetted Perimeter (ft) 5172 49.11 -2.61
Hydraulic Radius (ft) 1.95 2.01 0.06
Width/Depth Ratio 21.43 21.72 0.29
Width (ft) 45.10 46.50 1.40
Mean Depth (ft) 2.29 241 0.12
; Area (ft) 103.48 112.00 8.52
Baltimore =
02 XS 32 Maximum Depth (ft) 3.87 4.29 0.42
Wetted Perimeter (ft) 46.37 48.23 1.86
Hydraulic Radius (ft) 223 232 0.09
Width/Depth Ratio 19.69 19.29 -0.40
Width (ft) 54.10 55.70 1.60
Mean Depth (ft) 1.87 1.80 -0.07
Baltimore Area (ft) 101.14 100.19 -0.95
XS 28 Maximum Depth (ft) 4.10 3.56 -0.54
Wetted Perimeter (ft) 61.70 58.72 -2.98
Hydraulic Radius (ft) 1.64 1.71 0.07
03 Width/Depth Ratio 28.93 30.94 2.01
Width (ft) 44.00 42.30 -1.70
Mean Depth (ft) 2.28 291 0.63
. Area (ft%) 100.23 122.90 22.67
Service .
XS A Maximum Depth (ft) 3.81 5.03 122
Wetted Perimeter (ft) 50.08 49.13 -0.95
Hydraulic Radius (ft) 2.00 2.50 0.50
Width/Depth Ratio 19.30 14.56 -4.74
Width (ft) 60.20 59.01 -1.19
Mean Depth (ft) 3.50 3.86 0.36
. Area (ft) 210.98 227.67 16.69
Service -
04 XS B Maximum Depth (ft) 6.24 6.40 0.16
Wetted Perimeter (ft) 65.34 65.68 0.34
Hydraulic Radius (ft) 323 347 0.24
Width/Depth Ratio 17.20 15.29 -1.91
Width (ft) 41.62 40.70 -0.92
Mean Depth (fi) 2.73 322 0.49
—— (ft") 113.64 130.97 17.33
XS 18 Maximum Depth (f) 5.09 4.56 -0.53
Wetted Perimeter (ft) 4994 45.93 -4.01
Hydraulic Radius (ft) 228 2.85 0.57
05 Width/Depth Ratio 15.25 12.64 -2.61
Width (ft) 50.00 49.5 -0.50
Mean Depth (ft) 2.17 2.11 -0.06
Service  |-Area (%) 108.35 104.63 372
XS C Maximum Depth (ft) 3.11 3.19 0.08
Wetted Perimeter (ft) 51.81 51.28 -0.53
Hydraulic Radius (ft) 2.09 2.04 -0.05
Width/Depth Ratio 23.04 23.46 0.42
Width (ft) 44.12 46.49 237
Mean Depth (ft) 2.84 2.99 0.15
Haitiaie Area (ﬁz) 125.09 139.24 14.15
06 XS 14 Maximum Depth (ft) 5.13 5.48 0.35
Wetted Perimeter (ft) 53.21 50.75 -2.46
Hydraulic Radius (ft) 235 2.74 0.39
Width/Depth Ratio 15.54 15.55 0.01
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Moores Run, Baltimore City, Maryland — 2008 Abbreviated Geomorphic Condition and Channel Stability Resurvey

2003 to stable in 2008, due to the installation of a concrete toe and concrete-block bank for
both banks of the reach. Although the 2008 and 2007 cross-section data comparison showed
only slight changes in cross-section parameters, the 2008 and 2003 data comparison showed
changes that are more representative of the lateral stability ratings.

The lateral stability rating for Reach 02 changed from stable in 2005 to moderately unstable
in 2007, and changed to stable in 2008. This return to a stable rating was due to a change in
the dominant BEHI (i.e., moderate to low) that resulted from a clarification in BEHI
assessment procedures (Rosgen; personal communication 2008). The Service observed little
change in the cross section and bank profile for Reach 02 over the monitoring period, which
further supports a stable rating for the lateral stability.

d. Recommendations

The Service recommends additional cross section monitoring, particularly in Reaches 07, 08,
and 09. Since there were no cross sections surveyed in these reaches, the Service was unable
to validate the lateral stability predictions. In addition, with the completion of the bank
stabilization project in Reach 09, cross section surveys in Reach 08 and 09 will be useful to
monitor the results of the project.

2. Vertical Stability

The revised stream stability analysis has two vertical stability evaluations that assess the
aggradation and degradation potentials of the channel separately (Rosgen 2008). The previous
vertical stability analysis had only one vertical stability evaluation to determine whether the
stream was aggrading, degrading, or stable (Rosgen 2001b). The Service analyzed the 2008
stream data using the revised stability analysis. However, the Service did not reanalyze the
stream data from the previous surveys. The Service used longitudinal profile and cross section
plots to validate the vertical stability potentials.

a. Vertical (Aggradation) Stability Results

The revised stability analysis has added a new vertical stability evaluation that assesses the
aggradation potential, using the following parameters: sediment competence, sediment
capacity, width/depth state (study/reference) ratios, stream succession state, depositional
patterns, and debris/blockages.

For 2008, the vertical (aggradation) stability assessment for Moores Run resulted in two
rating categories: no deposition and moderate deposition (Table 6). The no deposition rating
represents 87 percent, and the moderate deposition rating represents 13 percent of the
assessment area.

For Reach 04, 06, 07 and 09, the Service was unable to conduct a vertical (aggradation)
stability analysis to the same level as the other reaches, because a riffle cross sections was
not surveyed in these reaches in 2008. The predictions for these reaches were determined
through analysis of depositional patterns, debris blockages, and the longitudinal profile and
cross section overlays.

U.S. Fish and Wildlife Service July 2009
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b. Vertical (Degradation) Stability Results

The revised stability analysis used the following parameters to evaluate the degradation
potential of the stream: sediment competence, sediment capacity, width/depth state
(study/reference) ratios, degree of incision, stream type stage, depositional patterns, meander
pattern, entrenchment, and confinement. Although the revised vertical (degradation) stability
analysis had similar assessment parameters to the previous analysis, the rating values and

categories have changed. Thus, a direct comparison with previous surveys is not appropriate.

For 2008, the vertical (degradation) stability assessment for Moores Run resulted in two
rating categories: not incised and slightly incised (Table 6). The not incised rating represents
81 percent, and the slightly incised rating represents 19 percent of the assessment area.

For Reach 04, 06, 07 and 09, the Service was unable to conduct a vertical (aggradation)
stability analysis to the same level as the other reaches, because a riffle cross sections was
not surveyed in these reaches, for this abbreviated geomorphic survey. The predictions for
these reaches were determined through analysis of depositional patterns, debris blockages,

and the longitudinal profile and cross section overlays.

C.

Longitudinal Profile Comparison

The Service surveyed 3,358 feet of stream for the 2008 longitudinal profile (Appendix B).
A comparison of the 2007 and 2008 longitudinal profiles showed an adequate alignment of
facet features to allow for an accurate evaluation of bed elevation change. This evaluation
showed an overall change in bed elevation of 80 percent, with 36 percent of the bed
decreasing in elevation and 44 percent of the bed increasing in elevation (Table 7). Elevation
decreases ranged from 0.06 to 2.45 feet with an average of 0.37 feet; elevation increases
ranged from 0.04 to 1.67 feet, with an average of 0.41 feet. Reaches 04, 08, and 09 had the
highest percentage of change, ranging from 76 to 100 percent.

Table 7. 2008 Moores Run Bed Elevation Changes

Reach | Elevation Decrease (Degradation) Elevation Increase (Aggradation)
Reach | Length | Length Depth (ft) Percent | Length Depth (ft) Percent
(ft) (ft) Min. Max. Ave. (f)) Min. Max. Ave.
01 520 178 0.13 0.85 0.52 34 289 0.04 1.48 0.40 56
02 255 142 0.08 0.52 0.28 56 69 0.10 0.48 0.23 27
03 448 157 0.09 0.79 0.39 35 224 0.14 1.63 0.60 50
04 317 230 0.10 2.45 0.58 73 85 0.10 0.78 0.35 27
05 672 209 0.11 1.17 0.48 31 259 0.10 0.81 0.37 39
06 489 188 0.06 1.26 0.36 38 163 0.10 1.67 0.38 33
07 134 36 0.11 0.32 0.22 27 57 0.12 0.67 0.38 43
08 169 45 0.07 0.77 0.30 27 105 0.09 0.74 0.37 62
09 354 31 0.09 0.24 0.17 9 238 0.09 1.31 0.58 67
Total | 3,358 1,216 0.06 2.45 0.37 36 1,489 0.04 1.67 0.41 44
U.S. Fish and Wildlife Service July 2009
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There are few consistent trends in the bed elevation change for Moores Run from 2007 to
2008. However, the overall percent of scour did not change significantly; while the percent of

aggradation increased by 11 percent (Table 8).

Table 8. Moores Run Bed Elevation Change Comparison

Reach Reach Length of Elevation Decrease (ft) Length of Elevation Increase (ft)
Length (ft) 2007 2008 Change 2007 2008 Change

01 520 38 34 4 49 56 -7
02 255 50 56 -6 28 27 1
03 448 51 35 16 38 50 -12
04 317 55 73 -18 48 27 21
05 672 0 31 -31 0 39 -39
06 489 53 38 15 25 33 -8
07 134 21 27 -6 79 43 36
08 169 0 27 -27 77 62 15
09 354 47 9 38 25 67 -42

Total 3,358 35 36 -1 33 44 -11

c. Data Analysis

To validate the 2007 overall vertical stability ratings, the Service compared the vertical
stability ratings to the changes shown in the 2007 and 2008 longitudinal profile overlay.
There was no evidence of a base level change for any of the reaches, and any elevation
changes were similar to those observed in previous years. In general, the bed elevation
changes were associated primarily with localized scour and deposition. In addition, some of
the bed elevation changes are likely due to natural variability in large-sized bed material (i.e.,
boulders), as found in Reach 02, 07, and 08.

The Service found that stability ratings accurately predicted the vertical stability for all the
reaches, except for the left channel of Reach 03. The cross section overlays for the left
channel of Reach 03 showed no channel adjustments, which does not support the aggrading
rating from the previous years. This inconsistency maybe due to debris jams at the upstream
limit of the left channel diverting flow into the right channel.

An initial comparison of the vertical stability rating and bed elevation change for the right
channel of Reach 03 shows a potential discrepancy. This section of Reach 03 had a
degrading stability rating, but the profile comparison showed an average increase of 0.60 feet
for 50 percent of the reach. On closer inspection, it appears that there was an extension of a
pool from Reach 04 into Reach 03, which caused the downstream riffle to aggrade and
steepen. Additionally, a localized scour in the riffle from the previous year has filled in 1.63
feet, thus inflating the average bed change. Based on these considerations, the aggradation
observed in Reach 03 is not representative of the vertical stability potential for Reach 03.

The Service observed another potential discrepancy with the vertical (degradation) ratings for
Reach 05 and 06. The Service classified these reaches as F stream types; however, the
vertical (degradation) ratings indicate that these reaches are “not incised”. Although these

U.S. Fish and Wildlife Service
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results initially appear contradictory, the cross section survey shows that the active channel
bench is developing into a bankfull bench. The Service observed this bankfull bench
development throughout Reach 05 and 06. The vertical (degradation) evaluation reflects a
stability trend towards a more stable stream condition: a F stream type evolving towards a Bc
stream type.

Additionally, the Service reviewed the classification cross section data for Reach 05. Over
the entire monitoring period, the entrenchment ratio for the classification cross section (i.e.,
USFWS C) for this reach has consistently been around 1.20. When considering the
“continuum of physical variables”, the entrenchment for this cross section is at the lower
limits of a B stream type. Although a stream can be entrenched but not incised, this situation
shows that the reach is in a transitional state.

The bankfull widths of these reaches will eventually narrow as the active channel bench
develops into a bankfull bench. As the stream narrows, the stream will become less
entrenched and reflect a stability trend towards a more stable stream condition. These facts
help to explain how Reach 05 and 06 have a “not incised” vertical (degradation) rating, while
being a F stream type.

3. Enlargement Potential

The revised enlargement potential analysis uses the following parameters to evaluate the
enlargement potential of the stream: successional stage shift, lateral stability, and vertical
aggradation and degradation stability (Rosgen 2008). The previous enlargement potential
analysis had only one vertical stability evaluation (Rosgen 2001b). The Service analyzed the
2008 stream data using the revised stability analysis. However, the Service did not reanalyze
the stream data from the previous surveys.

a. Enlargement Potential Results

For 2008, the enlargement potential for Moores Run resulted in two rating categories: slight
increase and moderate increase (Table 9). The slight increase rating represents 87 percent,
and the moderate increase rating represents 13 percent of the assessment area.

b. Data Analysis

To validate the 2007 the enlargement potential ratings, the Service compared the enlargement
potential ratings to changes in the 2007 and 2008 cross section overlays. In general, the
changes in the cross section overlays validate the 2007 predictions when observing the
overall cross section area trends from 2003 to 2008. There is a slight discrepancy when
comparing the results for Reach 01. The enlargement potential for Reach 01 predicts a
moderate increase; however, there has been no significant change to the cross sectional area.
This may be due to the bank slumping into the cross section from the steep left bank or this
cross section’s access to a floodplain. Any enlargement of the channel may be obscured by
the bank failure. Alternatively, this cross section’s access to a floodplain may be adequate to
reduce its channel enlargement potential by attenuating channel shear stresses.

U.S. Fish and Wildlife Service July 2009
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Table 9. Enlargement Potential Comparison
Study Survey Year
Reach 2003 2005 2007 2008*
01 Moderate Increase | Moderate Increase Moderate Increase Moderate Increase
02 Stable Stable Slight Increase Slight Increase
03 : .
(Left Channel) Stable Stable Stable Slight Increase
03 : ] : ; i
(Right Channel) Slight Increase Slight Increase Slight Increase Slight Increase
04 Stable Stable Stable Slight Increase
05 Slight Increase Slight Increase Moderate Increase Slight Increase
06 Moderate Increase | Moderate Increase Slight Increase Slight Increase
07 Stable Stable Stable Slight Increase
08 - .
(Left Channel) Stable Stable Slight Increase Slight Increase
08 : - ) .
(Right Channel) Slight Increase Slight Increase Slight Increase Slight Increase
09 Extensive O going banl Cliy-golng bank Slight Increase
stabilization project | stabilization project

(*) Used the revised Wildland Hydrology, Inc. (Rosgen 2008) river stability assessment procedures

4. Pfankuch Channel Stability Assessment

The Pfankuch Channel Stability (Pfankuch) assessment provides an overall channel stability
rating by evaluating such parameters as: mass wasting, vegetative banks, debris jams, channel
capacity, cutting, deposition, consolidation of particles, and aquatic vegetation (Pfankuch 1975).

a. Pfankuch Channel Stability Results

For 2008, the Moores Run lateral stability assessment of the nine reaches resulted in two
rating categories: stable and moderately unstable (Table 10). The stable rating represents 76
percent, and the moderately unstable rating represents 24 percent of the assessment area. For
the previous year, the Service did not conduct a Pfankuch assessment for Reach 09 because
of an on-going bank stabilization project. However, the bank stabilization project was
completed in 2008 and Reach 09 had a stable rating. The Pfankuch data are located in
Appendix E.

b. Data Analysis

The Pfankuch ratings are representative of the evaluated conditions found in each reach,
except for Reach 09. Based on the Pfankuch score, Reach 09 should have a moderately
unstable rating, but the rating was changed to stable because of the stabilized banks and
bedrock grade controls. Furthermore, there was only a two-point difference between a stable
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and moderately unstable rating for Reach 09. The Service believes that a stable rating for

Reach 09 is representative of the existing conditions

Table 10. Pfankuch Channel Stability Comparison

Study Survey Year

Reach 2003 2005 2007 2008
01 Stable Stable Stable Stable
02 Stable Stable Stable Stable
03 Moderately Unstable Stable Stable Stable
04 Stable Stable Stable Stable
05 Stable Stable Stable Stable
06 Stable Stable Moderately Unstable Moderately Unstable
07 Moderately Unstable | Moderately Unstable | Moderately Unstable Moderately Unstable
08 Moderately Unstable | Moderately Unstable | Moderately Unstable Moderately Unstable
09 Moderately Unstable On:gping bank Chnegqing adk Stable

stabilization project

stabilization project

5. Sediment Supply

The revised sediment supply assessment predicts sediment supply based on the results of the
following criteria: lateral stability, vertical aggradation and degradation stability, channel
enlargement potential, and Pfankuch channel stability rating (Rosgen 2008). The previous
enlargement potential analysis had only one vertical stability evaluation (Rosgen 2001b). Each
criteria are given a numeric value and the individual values are added together to get a total score
for the reach. A higher score indicates a larger potential for sediment contribution from the
study reach. The Service analyzed the 2008 stream data using the revised stability analysis.
However, the Service did not reanalyze the stream data from the previous surveys.

a. Sediment Supply Results

For 2008, the sediment supply assessment for Moores Run resulted in three rating categories:
low, moderate, and high (Table 11). The low rating represents 28 percent, the moderate
rating represents 59 percent, and the high rating represents 13 percent of the assessment area.

b. Data Analysis

To validate the 2007 the sediment supply predictions, the Service compared the sediment
supply ratings to changes in the 2007 and 2008 longitudinal profile and cross section
overlays. For Reach 07, 08 and 09, the Service was only able to validate the predictions
using the longitudinal profile, because no cross sections were resurveyed for these reaches in

2008.
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Table 11. Sediment Supply Potential Comparison

Study Survey Year
Reach 2003 2005 2007 2008*
01 Moderate Moderate Moderate High
02 Low Low Moderate Moderate
03
(Left Channel) Moderate Moderate Moderate Low
03 . ; .
(Right Channl) High High High Moderate
04 Low Low Low Low
05 Low Low Moderate Moderate
06 Moderate Moderate Moderate Moderate
07 Low Low Low Moderate
08
(Left Channel) Low Low Moderate Moderate
08
(Right Channel) Moderate Moderate Moderate Moderate
09 High On-going bank On-going bank Low

stabilization project | stabilization project

(*) Used the revised Wildland Hydrology, Inc. (Rosgen 2008) river stability assessment procedures

While the prediction of potential sediment supply is based on several criteria, the Service
used cross section and longitudinal data to validate the predications. Often, it is difficult to
validate the predications by only comparing the current data with the previous year.
However, when reviewing the trend of changes over the four years, the channel changes
shown in the longitudinal profile and cross section concur with and validate the potential
sediment supply predictions.

For example, the reaches with a low sediment supply potential showed less longitudinal and
cross section changes when compared to the reaches with a moderate sediment supply
potential. The only exception was Reach 04 that had a low sediment supply potential, but a
comparison of the longitudinal profiles for 2007 and 2008 showed an average elevation
decrease of 0.58 feet over 73 percent of the reach. When reviewing the changes in cross
section area over the monitoring period, the area increased by 16.69 feet. Reach 04 is a
transitional pool that is influenced by a 48-inch outfall. The vertical and lateral changes
observed in Reach 04 are associated with the scour resulting from the outfall.

B. Bank Stability

The Service evaluated bank stability using the Bank Erosion Hazard Index (BEHI) and channel
erosional forces using the near bank shear stress (NBS) for all stream banks prone to erosion
within the study area. The Service also evaluated BEHI and NBS conditions at individual cross
sections in order to validate bank erosion predictions made in 2007. Reach BEHI data,

U.S. Fish and Wildlife Service July 2009
Chesapeake Bay Field Office Page 17 of 24



Moores Run, Baltimore City, Maryland — 2008 Abbreviated Geomorphic Condition and Channel Stability Resurvey

photographs, and maps are located in Appendix C and cross section BEHIs and cross section
bank profile data are provided in Appendix A.

1. Reach BEHI and NBS

The reach BEHI and NBS ratings are used in the Rosgen Level III stability assessment, and to
estimate sediment quantities from streambank erosion.

a. Reach BEHI and NBS Results

For the 2008 survey, the Service assessed 4,783 feet of stream bank of the total 6,716 feet of
bank (Figure 3). The Service only assessed banks prone to erosion; thus aggrading banks and
stabilized banks were not included in the assessment. A summary of the reach BEHI and
NBS ratings are provided in Table 12. A geomorphic map with detailed 2008 BEHI bank
locations is located in Appendix C.

The Service identified five BEHI conditions, ranging from low to extreme. The low BEHI
rating represents 29 percent of the banks, while the moderate BEHI rating represents 37
percent of the banks. The high and very high BEHI ratings represent 24 percent. The
extreme BEHI rating represents approximately 7 percent of the banks. The Service identified
four NBS conditions, ranging from very low to high. The very low NBS rating represents 4
percent and the low NBS rating represents 67 percent of the banks. The moderate NBS
rating represents 23 percent and the high NBS rating represents the remaining 6 percent of
banks.

b. Data Analysis

The Service compared the changes between the 2007 and 2008 BEHI and NBS ratings, and
found that 14 conditions changed in the 2008 survey, out of the 64 BEHI and NBS conditions
identified in 2007. Seven banks changed BEHI ratings, while seven banks changed NBS
ratings. In some situations, a direct comparison between the 2007 and 2008 data was not
possible, because bank conditions changed and the Service identified nine additional BEHI
and NBS conditions in 2008 for the same length of bank assessed in 2007.

A closer evaluation of the changes found a significant decrease in the high and very high
BEHI ratings, from 45 percent in 2007 to 24 percent in 2008. When reviewing the changes
for individual reach BEHI ratings, only two changes are noteworthy. Banks 17 and 20, both
in Reach 5, had an increase in bank stability, from high in 2007 to moderate in 2008. This
increase in bank stability is associated with the development of an inner berm to an elevation
where it is now a bankfull bench. The changes in NBS ratings are associated with changes in
flow patterns and debris jams. Overall, the bank stability conditions for Moores Run have
not changed significantly from 2007 to 2008.

U.S. Fish and Wildlife Service July 2009
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Table 12. Study Reach BEHI and NBS Comparison

Survey Year
Reash Length of = Length of = Length of - Length of -
ength o : 3 ength o : : ength o : 2 : 5
Bank (ft) BEHI Rating NBS Rating Bank (ft) BEHI Rating NBS Rating Bank (ft) BEHI Rating NBS Rating Bank (f0) BEHI Rating NBS Rating
Bank 1 120 Moderate Low 120 Moderate Low 120 Moderate Low 120 Moderate Low
Bank 2 151 Low Low 151 Low Low 151 Low Low 151 Low Low
I Bank 3 74 High Low 74 High Low 74 High Moderate 38 Very High High
Bank 3a Not surveyed in 2003 Not surveyed in 2005 Not surveyed in 2007 36 High Moderate
Bank 4 268 Extreme High 268 Extreme Moderate 268 Extreme Moderate 268 Extreme Moderate
5 Bank 5 260 Moderate Moderate 260 Moderate Moderate 260 Moderate Low 260 Moderate Low
Bank 6 250 Low Low 250 Low Low 250 Moderate Low 250 Moderate Low
Bank 7 54 Very High Moderate 54 High Moderate 54 Very High Moderate 54 Very High Low
Bank 8 110 Moderate High 110 Moderate High 110 Moderate Low 110 Moderate Low
Bank 9a' 80 Very High Moderate 58 Very High Moderate 114 Very High Low 114 Very High Low
Bank 9b 21 Moderate Low 21 Moderate Low Not surveyed in 2007 Not surveyed in 2008
3 Bank 9c 75 Low Low 75 Low Low 75 Low Low 75 Low Low
Bank 9d 125 Low Low 125 Moderate Low 125 Low Low 125 Low Low
Bank 9¢ 20 Moderate Moderate 20 Moderate Moderate 20 High Moderate 20 Moderate High
Bank 9f 35 Low Low 35 Low Low 35 Low Low 35 Low Low
Bank 9g Not surveyed in 2003 35 High Moderate Not surveyed in 2007 Not surveyed in 2008
Bank 10 392 Low Low 392 Low Low 392 Low Low 392 Low Low
Bank 11 52 Moderate Moderate 52 Moderate Moderate 52 Moderate Moderate 52 Moderate Moderate
4 Bank 12 88 High Moderate 88 Moderate Moderate 38 High Moderate 88 High Moderate
Bank 13 102 High Low 102 High Low 102 High Low Bank replaced by Bank 13a
Bank 13a Not surveyed in 2003 Not surveyed in 2005 Not surveyed in 2007 180 Low | Low
Bank 13 153 High | Low 153 High | Low 153 | High | Low Bank replaced by Bank 13b
Bank 13b Not surveyed in 2003 Not surveyed in 2005 Not surveyed in 2007 75 High Low
Bank 14 75 Very High Low 75 High Low 75 Very High Low 75 High : Low
Bank 15 88 High Low 88 Very High Low 88 High Low 88 Very High Low
Bank 16 135 Moderate Low 135 Moderate Low 135 Moderate Low 135 Moderate Low
Bank 17 113 High Low 113 High Low 113 High Low 113 Moderate Low
Bank 18 350 Moderate Low 350 Moderate Low 350 Moderate Low 350 Moderate Low
5 Bank 19 285 High Low 285 High Low 285 High High Bank replaced by Bank 19a — 19d
Bank 19a Not surveyed in 2003 Not surveyed in 2005 Not surveyed in 2007 184 Moderate Low
Bank 19b Not surveyed in 2003 Not surveyed in 2005 Not surveyed in 2007 36 High Low
Bank 19¢ Not surveyed in 2003 Not surveyed in 2005 Not surveyed in 2007 15 Very High High
Bank 19d Not surveyed in 2003 Not surveyed in 2005 Not surveyed in 2007 50 Extreme High
Bank 20 35 Very High High 35 Extreme High 35 | Very High [ High 35 Moderate High
Bank 21 63 High Moderate 63 High Moderate Not surveyed in 2007 Not surveyed in 2008
Bank 22 70 Extreme High 70 Very High High 70 Very High Low 70 High Moderate
Bank 23a 397 High Moderate 397 High Moderate 397 High Moderate 372 High Moderate
6 Bank 23c Not surveyed in 2003 Not surveyed in 2005 Not surveyed in 2007 25 High Moderate
Bank 24 155 Low | Low 155 Low | Low 70 Low Low 178 Low Low
Bank 24a Not surveyed in 2003 Not surveyed in 2005 108 High Moderate Not surveyed in 2008
Bank 23a 180 High I Low 180 High 1 Low 180 High Moderate 50 High Moderate
7 Bank 23b Not surveyed in 2003 Not surveyed in 2005 Not surveyed in 2007 130 Moderate Moderate
Bank 25a 221 Low | Low 221 Low [ Low 221 | Low | Low 211 Low Low
Bank 25b Not surveyed in 2003 Not surveyed in 2005 Not surveyed in 2007 10 Very High Moderate
Bank 26 213 Low Moderate 213 Low | Moderate 213 [ Low Low 213 Low Very Low
8 Bank 27 Previously included in Reach 09 Previously included in Reach 09 Previously included in Reach 09 Concrete banks
Bank 28 Previously included in Reach 09 Previously included in Reach 09 Previously included in Reach 09 Concrete banks
9 g:ﬁt ;; :g; \\’{:g ﬁ?g\;; Ei::iﬂ: ;:: On-going bank stabilization project ;g: On-going bank stabilization project gg:i:tz g:z::
Bank 29 Concrete banks Concrete banks Concrete banks Concrete banks
(1) Reach 3 Bank 9a includes Banks 9a, 9b, and 9g from 2005.
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2. Representative Cross Section BEHI, NBS. and Bank Profiles

Cross section BEHI, NBS, and bank profiles are used to validate bank erosion rates. The Service
evaluated BEHI and NBS conditions at monumented cross sections, and repeated surveys at
these cross sections will show lateral adjustments from which the Service can calculate actual
bank erosion rates for the BEHI and NBS combinations.

The Service reassessed BEHI and NBS conditions at eight monumented cross sections to
validate the erosion rates and sediment contributions for these BEHI and NBS combinations
(Table 13). There were no significant changes in the cross section BEHI and/or NBS ratings,
and the ratings are representative of the existing conditions.

Unfortunately, the Service could not validate the bank erosion rates, because there were five
storm events that resulted in discharges that significantly exceeded the bankfull discharge (i.e.,
535 cubic feet per second (Rating Table 14)). The largest discharge during the monitoring
period occurred on July 23, 2007, with a peak storm discharge of 1,691 cubic feet per second. It
is not appropriate to measure erosion rates if the stream experienced a drought or storm flows
that significantly exceed bankfull during the monitoring period.

Table 13. Selected Cross Section BEHI and NBS Comparison

Cross 2005 2007 2008
Reach ¢ Bank

Section BEHI NBS BEHI NBS BEHI NBS
01 USFWS G Right Extreme | Moderate Extreme | Moderate ;\;Tg Moderate
02 Balt. 32 Left Low Moderate Low Low Low Moderate
03 Balt. 28 Right Moderate High High High High High

USFWS A Right Moderate Low Moderate Low Moderate Low
04 USFWS B Left High Moderate V;ry Moderate Vgry Moderate

High High

05 Balt. 18 Right Moderate | Moderate | Moderate Low Moderate Low

USFWS C Right Moderate Low High Low High Low
06 Balt. 14 Left High Moderate High Moderate High High

C. Bank Erosion Estimates

For the 2008 geomorphic condition and channel stability survey, the Service used reach BEHI
and NBS ratings, bank dimensions, and a bank erodibility curve to predict reach average erosion
quantities and rates for the study reaches. Because Maryland does not have bank erodibility
curves, the Service used a draft bank erodibility curve developed by the Service for Washington,
D.C. The Service selected this curve because it represents watershed and stream conditions at
Moores Run.

a. Bank Erosion Results

In 2008, the Service reassessed the reach BEHI and NBS ratings and bank dimensions for
each bank prone to erosion. The Service applied these ratings and dimensions to the draft
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bank erodibility curve to predict reach average erosion quantities and rates for the study
reaches (Table 14).

The Service predicts that the banks will contribute a total of 698 tons of sediment in 2008,
with individual study reaches ranging from 0.5 tons/year to 353 tons/year. Study reach
erosion rates ranged from 0.003 tons/year/feet to 0.82 tons/year/feet.

Table 14. Bank Erosion Prediction Comparison

Survey Year
Reach 2003 2005 2007 2008
Total Rate Total Rate Total Rate Total Rate
(tons/year) | (tons/year/feet) (tons/year) (tons/year/feet) (tons/year) (tons/year/feet) | (tons/vear) | (tons/year/feet)
01 411 0.96 319 0.74 349 0.81 353 0.82
02 20 0.10 20 0.10 14 0.05 15 0.06
03 47 0.11 51 0.12 29 0.07 24 0.05
04 35 0.08 26 0.08 35 0.11 27 0.09
05 143 0.19 162 0.24 127 0.19 139 0.21
06 149 0.31 117 0.24 143 0.29 105 0.21
07 30 0.22 30 0.22 50 0.37 35 0.26
08 7 0.04 7 0.04 2 0.01 0.5 0.003
09 269 0.76 Active stabilization project | Active stabilization project Concrete banks
Total | 1,111 732 | 749 | 698 |

b. Bank Erosion Discussion

The Service compared the changes between the 2007 and 2008 bank erosion quantities, and
found a decrease of 51 tons of sediment per year. Reasons for the difference between the
2007 and 2008 erosion quantities include changes in BEHI ratings and NBS ratings and the
addition of nine additional BEHI and NBS conditions for the same length of assessed banks.

The Service also compared the sediment supply predictions (Table 11) to the bank erosion
predictions (Table 14) for 2008. Interestingly, the sediment supply predictions correlated
well with the erosion rates (i.e., tons/year/feet) provided in the bank erosion predictions, with
the exception of Reach 02. Reach 02 has a moderate sediment supply prediction; however,
the estimated erosion rate was 0.06 tons/year/feet, which correlates better with a low
sediment supply prediction. A closer inspection of the sediment supply prediction showed
that the moderate rating was at the limit of the moderate and low ratings.

IV. CONCLUSIONS

Although the 2008 abbreviated survey indicates that Moores Run is continuing to adjust, these
adjustments are minor and localized. Reach 02, 03, 04, 05, 07, 08 and 09 (approximately 70
percent of the study area) are generally stable. The stability trend of these reaches should remain
stable if there are no significant changes in watershed land use or flow regime. Reach 01 and 06
(approximately 25 percent of the study area) continue to have widespread instability problems
and will continue to adjust until reaching equilibrium. Although Reach 08 can be considered
unstable, the presence of bedrock, boulders, and concrete banks through portions of the reach

U.S. Fish and Wildlife Service
Chesapeake Bay Field Office

July 2009
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provide sufficient vertical and lateral stability. However, continued monitoring of this reach will
be required because of its erosion potential.

The stream stabilization project in Reach 09 was completed in 2008. As part of this stabilization
project, additional concrete banks were constructed in Reach 08 and 09; an existing culvert was
replaced with a larger 36-inch culvert in Reach 08; and an additional culvert and 48-inch culvert
were installed in Reach 09. The Service is concerned that the additional stormwater runoff from
the replaced and new culverts may degrade the stream channel. Although these infrastructure
improvements were recently completed, the Service has not observed any significant changes to
stream stability that can be attributed to these infrastructure improvements. The Service
recommends continued monitoring of Moores Run to document any changes that may occur
because of the additional stormwater flow. In addition, the Service recommends resurveying all
of the Moores Run 2008 representative cross sections in order to validate bank erosion
predictions.

U.S. Fish and Wildlife Service July 2009
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Moores Run 2008 Cross Section Photographs
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Moores Run
Reach 03
Baltimore Cross Section 28
(Stream Feature: Run)

Cross-Section Monument Map
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Moores Run 2008 Cross Section Photographs
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CROSS SECTION A
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Moores Run
Reach 03
USFWS Craoss Section A
(Stream Feature: Riffle)

Cross-Section Monument Map
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Moores Run 2008 Cross Section Photographs
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Moores Run
Reach 04
USKFWS Cross Section B
(Stream Feature: Pool)

Cross-Section Monument Map
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Moores Run 2008 Cross Section Photographs
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CROSS SECTION 18
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Moores Run
Reach 05
Baltimore Cross Section 18
(Stream Feature: Run)

Cross-Section Monument Map
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e MONS = 2" CAPPED STEEL PIPES

U.S. Fish and Wildlife Service
Chesapeake Bay Field Office

01/28/04




Moores Run 2008 Cross Section Photographs

e

o A

Photo 11. Reach 05 Baltimore City XS 18 looking at left bank.

L4 e ' B

Photo 12. Looking upstream at Reach 05 Baltimore Cit XS 18.
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CROSS SECTION C
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Moores Run
Reach 05
USFWS Cross Section C
(Stream Feature: Riffle)

Cross-Section Monument Map
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U.S. Fish and Wildlife Service 01/29/04
Chesapeake Bay Field Office




Moores Run 2008 Cross Section Photographs
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Photo 13. ﬁeach 6‘5 Service XS -C.lo-d

king at left bank.
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CROSS SECTION 14
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APPENDIX C

MOORES RUN — REACH BEHI AND NBS CHARTS
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REACH BEHI PHOTOGRAPHS



Moores Run 2008 Reach BEHI Photographs

Photo 1. Reach 01 BEHI Bark 01

Photo 2. Reach 01 BEHI Bank 02.



Moores Run 2008 Reach BEHI Photographs

Photo 3. Reach 01 BEHI Bank 03.

Photo 4. Reach 01 BEHI Bank 03a



Moores Run 2008 Reach BEHI Photographs

Reach 01 BEHI Bank 04,

Photo 5.

Photo 6. Reach 02 BEHI Bank 05,



Moores Run 2008 Reach BEHI Photographs

Photo 8. Reach 03 BEHI Bank 07.



Moores Run 2008 Reach BEHI Photographs

w

Photo 10. Reach 03 BEHI Bank 09a.



Moores Run 2008 Reach BEHI Photographs

Reach 03 BEHI Bank 09¢

Photo 11.

Photo 12. Reach 03 BEHI Bank 09d.



Moores Run 2008 Reach BEHI Photographs

Photo 13. Reach 03 BEHI Bank 09e.

Photo 14. Reach 03 BEHI Bank 09f



Moores Run 2008 Reach BEHI Photographs




Moores Run 2008 Reach BEHI Photographs

Reach 04 BEHI Bank 12

Photo 17.

Photo 18. Reach 04 BEHI Bank 13a
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Photo 30. Reach 05 BEHI Bank 22.




Moores Run 2008 Reach BEHI Photographs

Reach 06 BEHI Bank 23a.

Photo 31

&
!
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Photo 38. Reach 09 BEHI Banks 27 and 28.
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2008 MOORES RUN MONUMENT LOCATIONS

MONUMENT

GLOBAL POSITIONING
SYSTEM (GPS)
COORDINATE (NAD 83)

ELEVATION (ft)
(Baltimore City Datum)

Cross Sections

Service XS A

Left N: 39°19'53.5" (+/- 27 ft) 5419 ft
W: 76°32' 06.8" (+/- 27 ft)

Right N: 39°19'53.0" (+/- 21 fi) 51.89 ft
W: 76°32' 08.0" (+/- 21 ft)

Service XS B

Left N: 39°19' 56.7" (+/- 24 ft) 50 08 fi
W: 76°32' 08.4" (+/- 24 ft) '

Right N: 39°19'56.6" (+/- 21 ft) 58.45 fi
W: 76°32'09.5" (+/- 21 ft)

Service XS C

Left N: 39°19' 59.0" (+/- 24 ft) 64.62 fi
W: 76°32' 10.4" (+/- 24 fi) '

Right N: 39°19' 58.6" (+/- 18 ft) 63.42 ft
W: 76°32'10.8" (+/- 18 ft)

Service XS G

Left N: 39°19'47.8" (+/- 24 ft
W: 76° 32 04.4"((+/- 24 ff) 2404

Right N: 39°19'47.7" (+/- 18 ft) 5715 fi
W: 76°32'06.0" (+/- 18 ft) '

Baltimore City XS 14

Left N: 39°20' 06.9" (+/- 23 ft) 1865 1
W: 76°32' 17.2" (+/- 23 ft)

Right N: 39°20' 06.5" (+/- 18 ft) .
W: 76°32' 17.8" (+/- 18 ft)

Baltimore City XS 18

Left N: 39°20'03.1" (+/- 21 ft) 67.49 fi
W: 76°32' 14.2" (+/- 21 ft) '

Right N: 39°20'02.7" (+/- 17 ft) 71.60 ft
W: 76°32' 14.9" (+/- 17 ft) '

Baltimore City XS 28

Left N: 39°19'53.1" (+/-19 fi) 59,70 &
W: 76°32'06.6" (+/- 19 ft)

Right N: 39°19' 52.3" (+/- 19 fi) 5204 1
W:

76° 32' 07.6" (+/- 19 ft)

U.S. Fish and Wildlife Service
Chesapeake Bay Field Office

Page 1 of 2
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2008 MOORES RUN MONUMENT LOCATIONS

MONUMENT

GLOBAL POSITIONING
SYSTEM (GPS)
COORDINATE (NAD 83)

ELEVATION (ft)
(Baltimore City Datum)

Baltimore City XS 32

Left

N: 39°19'50.4" (+/-22 ft)

T 4971 ft
W: 76" 32' 05.5" (+/- 22 ft)
Right N: 39°19'50.3" (+/- 23 fi) 50.45 fi
W: 76°32' 06.7" (+/- 23 ft) ’
Longitudinal Profile
USFWS Reference Point 3 N:39°19'44.2" (+/- 20 ft) 48.80 fi
W: 76°32' 02.0" (+/- 20 ft) '
Chiseled square on culvert | N:39°20' 03.8" (+/- 22 ft) 67.15 fi
(LB) at station 2257 W: 76°32' 14.7" (+/- 22 ft) '
Chiseled square on boulder N: 39° 20' 05.2" (+/- 21 ft)
(Near LB — ID as #11) at . - 67.19 ft
station 2465’ W: 76°32' 15.9" (+/- 21 ft)
Baltimore City Benchmark N: 39° 20" 13.0" (+/- 22 i)
8988 (Screw at intersection 95 78 fi

of Newholme and Hamilton
Avenue)

W: 76°32'20.0" (+/- 22 ft)

U.S. Fish and Wildlife Service
Chesapeake Bay Field Office

Page 2 of 2
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MOORES RUN
LATERAL STABILITY - 2008

TATERAL STABILITY SUMMARY 2008
Width/Depth Ratio State Dominant BEHI and NBS* Deposﬁonal Pattern Meander Pattern C t " .
R T ; — 1 Stability Ratin
Reach Stre:rsf eTnv e Channel Study Reference’ Study f Rating BEHI Near Bank Rating Category Rating Category Rating Study Reference’  Study / [ ~ Rating Lateral Sinbility 2 Comments
B 3 Reference Description Score Shear Stress Description Score Description Score Y [ Description Score Beltwidth Bankfull Study MWR _MWR *  Reference Description Score Score Description
1 C 23.67 1639 | 144 | Unstable 6  Extreme Moderate Highly Unstable 8 B4 | Moderately Unstable 4 Straightened | Stable 1 4731 030 | Moderately Unstable | 2 NA Unstable B
2 c 19.29 19.30 1.00 Stable 2 Low Low Stable 2 B4 Moderately Unstable | 4 Straightened Stable 1 45.10 028 Unstable 3 N/A Stable
| i i e E . | z 5 Debris jam cutting off upstream limit of
3 | Left Channel | 9.52 19.30 0.49 Stable 2 Low Low | Stable | 2 B7 Highly Unstable 8 |Suaightened | Stable 1 i &5 LG4 3.50 030 | Moderately Unstable 5 N/A Stable Siashie
| Right Channel | 15.44 19.30 0.80 Stable 2 Moderate Low Moderately Unstable 4 B7 Highly Unstable 8 Straightened Stable 1 350 N/A Unstable
| r ; ' . ) | i | . 2 N 2 I i = & For abbreviated survey - did not
4 Transitional N/A N/A N/A N/A N/A Low Low Stable 2 B4 Moderately Unstable 4 Straightened Stable 1 N/A N/A N/A 3.50 N/A N/A N/A N/A Stable resurvey cross scction in 2008
5 F 2346 19.30 122 | Moderately Unstable| 4 Moderate Low Moderately Unstable 4 B4 | Moderately Unstable | 4 Straightened | Stable | 1 5000 | 4950 1.01 3.50 029 Unstable 3 N/A | Moderatcly Unstable -
s | | I — o - For abbreviated survey - did not
6 F N/A N/A N/A N/A N/A High Moderate Unstable 6 B4 | Moderately Unstable 4 Straightened | Stable 1 N/A N/A N/A 3.50 NA N/A N/A N/A Moderately Unstable | equrvey eross scetion in 2008
B = | n For abbreviated survey - did not
7 B N/A N/A N/A N/A N/A Low Low Stable 2 B4 | Moderately Unstable 4 Straightened | Stable 1 N/A N/A N/A 3.50 N/A NA N/A NA Stable sy ki section ta 2008
s | | LeftChannel | g o0 ek 03 - Riaht Channel | N/A N/A Low Low Stable | B7 Highly Unstable 8 Straightened | Stable 1 Didnot haveacross | N/A 350 N/A N/A NA N/A Moderately Unstable |For abbreviated survey - did not
| Right Channel ® N/A N/A Low Low Stable 2 B7 Highly Unstable 8 Straightened Stable 1 section in this reach N/A 3.50 N/A N/A NA N/A Moderately Unstable |resurvey cross section in 2008
| Stablization | ) ) ) [ | ) Stabilized stream banks
9 Pebact N/A N/A N/A N/A N/A Low Low Stable 2 B4 | Moderately Unstable 4 Straightened | Stable 1 N/A N/A N/A 3.50 N/A NA N/A N/A Stable

-

. Width/depth reference conditions taken from USFWS Maryland Stream Survey reports (CBF0Q-502-01 and CBFQO-503-01).

2. Dominant BEHI and NBS are the representative BEHI and NBS of banks prone to erosion for the study reach.
3. Rosgen does not provide a rating for straightened reaches.

U.S. Fish and Wildlife Service
Chesapeake Bay Field Office

Path: CD Drive:\Moores Run'\Data'Summary
File: Data Summary 2008 only - 05-15-09.xls
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VERTICAL STABILITY

MOORES RUN

VERTICAL STABILITY (AGGRADATION) SUMMARY 2008
sealiient Sediment Width/Depth Ratio State Successional Stage Depositional Pattern Debris/Blockages Vertical Stability Rating
Reach St T Ch 1 i el | ; T I ~ Rating i i . t
ream Lype anne Competence' Cagacty . Shdy 3 — - ‘Ratmg - Value _ Rating Value Bating = Value - ‘Ratmg — Score Description Comments
(POWERSED)’| Reference Description Score Description Score Description Score Description Score
1 | C 144 E;c_csi gepdsftjgn 6 | c No Deposition 2 B4 :_Mudercue Dg_posifion . 4 D2 | No Deposition | 2 N/A Moderate Deposition )
2 ¢ 1.00 No Deposition 2 c No Deposition 2 B4 Moderate Deposition | 4 D2 | No Deposition | 2 N/A No Deposition - 0
3 D Left Channel 0.49 No Deposition 2 D>C No Deposition 2 B7 Aggradation 8 D3 No Deposition 2 N/A No Deposition ':::tb::::::lwmg off upstream limit o
_Right Channel B O.SC_D_ _N(_J_Depo-sEn | 2 D>C No DCpOSi[iD!‘lij 2 h B7 | Agg}'.;ggﬁoﬁ | 787 D3 | No Deposition 2 N/A No Deposition il
.re s For abbreviated survey - did not
4 . Transitional N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A No Deposition resurvey crass section in 2008
Changed width/depth description based
5 ¥ 122 No Deposition 2 F>Bc No Deposition 2 B4 Moderate Deposition 4 D2 No Deposition 2 N/A No Deposition on professional judgement and existing
N/A N/A conditions
) R o | [ —_ o . ' | i, For abbrevi ey - did
6 F N/A N/A N/A F>Bc No Deposition 2 B4 Moderate Deposition 4 D2 No Deposition 2 N/A No Deposition _r;];:w;:::::;‘;:ﬁn 3 50; %
I [, o | _ I i _ - For abbreviated survey - did
B 7 ) B 1 N/A N/A N/A B No Deposition 2 B4 Moderate Deposition 4 D2 No Deposition 2 N/A No Deposition r;‘:‘_e;::ts “scl:ir;:in MD: ot
8 | D Left Channel Similar to No Deposition 2 D>C No Deposition 2 B7 Aggradation g D3 No Deposition 2 N/A No Deposition :Z;:::;sﬂj:nnslcu(ung off upstream limit of
Foi Reach 3 T — 1 — — ——— — e = =
Right Channel ¢ No Deposition 2 D>C No Deposition 2 B7 Aggradation 8 D3 No Deposition 2 N/A No Deposition
Stablizati . o | [ .
9 Pm?:c:on N/A N/A N/A F>Bc No Deposition 2 B4 Moderate Deposition 4 D2 No Deposition 2 N/A No Deposition Stabilized stream banks

1. No bar sample collected. Bars in upper reaches - large cobble and boulders. Bars in Reach 01 - sand. No critical dimensionless shear stress or entrainment calculations.
2. The Service did not model sediment capacity.

3. Width/depth reference conditions taken from USFWS Maryland Stream Survey reports (CBFO-502-01 and CBFO-503-01).

U.S. Fish and Wildlife Service
Chesapeake Bay Field Office

Path: CD Drive:\Moores Run\Data\Summary
File:Data Summary 2008 only - 05-15-09.xIs
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MOORES RUN
VERTICAL STABILITY

VERTICAL STABILITY (DEGRADATION) SUMMARY 2008 _
Seidient Sedlm?ﬂt Tiowestiiacis Maximum Bank Height Ratio Width/ Successional Stage Confinement” | Vertical Stability Rating
Reach Stream Type  Channel s itaadat Capacity Height (ft) Bankfull Vsl i 5 Depth Rati Descrinti S X Descrinti S S — Comments
p (POWERSED)’ g Depth (ft) alue escription core ep atio Value escription core alue escription core core escription
1 C o 4.20 3.72 1.13 Slightly Incised . 4 23.67 1 __C Not Incised 2 0.30 Slightly Incised | 2 N/A Slightly Incised
2 £ - : 544 429 127 Slightly Incised 4 1929 C Not Incised 7] 028 | Moderately Incised | 3 | wa Slightly Incised o
Left Channel 1.14 1.14 1.00 Not Incised 2 9.52 D=>C Not Incised 2 . s N/A Not Incised
S e — I S Eeg. L1 Slightly Incised 2 o B e
3 D Right Channel 5.03 5.03 1.00 Not Incised 2 15.44 D>C Not Incised 2 . B danen | wa Not Incised | o
I | o . For abbreviated survey - did not
4 Transitional N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Not Incised resurvey cross section in 2008
5 | F 832 319 261  Degradation 8 23.46 F>Bc Not Incised 2 029 | Moderately Incised | 3 | wNa Not Incised | ' B
| N/A N/A 1 - ' | . For abbreviated survey - did not
6 F N/A N/A N/A N/A N/A N/A F> Be Not Incised 2 N/A N/A N/A N/A Not Incised resurvey cross section in 2008
[ o - ) - ) . Fl-'ur abbreviated survey - did not
7 B N/A N/A N/A N/A N/A N/A B Not Incised 2 N/A N/A N/A N/A Not Incised resurvey cross section in 2008
' | Left Channel | - . Not Incised 2 D>C Not Incised | 2 N/A N/A N/A NA ‘Not Incised '
Je s S = iy o ) - e ! L W ! <
8 Right Channel imilar to Reach 03 - Right Channcl Not Incised 2 NA D>C Not Incised 2 N/A NA N/A NA Notlncised o
| Stablization I [ L . - . Stabilized stream banks
Project N/A N/A N/A N/A N/A N/A F > Be Not Incised 2 N/A N/A N/A N/A Not Incised

Lo N

U.S. Fish and Wildlife Service
Chesapeake Bay Field Office

. No bar sample collected. Bars in upper reaches - large cobble and boulders. Bars in Reach 01 - sand. No critical dimensionless shear stress or entrainment calculations.
. The Service did not model sediment capacity.
. Width/depth reference conditions taken from USFWS Maryland Stream Survey reports (CBFO-502-01 and CBFO-S03-01).
. Reference MWR is for the Piedmont Region of North Carolina collected by Baker Engineering NY, Inc.

Path: CD Drive:\Moores Run'\Data\Summary
File:Data Summary 2008 only - 05-15-09.xls
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MOORES RUN
ENLARGEMENT PREDICTION

Potential Enlargement

Description

Comments

Moderate Increase

' Slight Increase

Sligh_t_ Increase |

Slight Increase

Slight Increase
Slight Increase |

-Slight Increase

Slight Increase

Slight Increase
Slight Increase

ENLARGEMENT PREDICTION 2008
Successional Stage Lateral Stability Vertical Stability (Aggradation) Vertical Stability (Degradation)
Reach Stream Type  Channel Bikcriliog En!.argement Potential D;scrip om Enla.rgf:ment Potential Disiiitin En]a.rgf:ment Potential | Deitliitioi [ Enla'rgfament Potential ‘ Categories
Description Score Description Score Description Score Description Score . Score
1 6! C | No Increase | 2 Unstable Moderate Increase 6 ‘Moderate Deposition | Slight Increase | 4 Slightly Incised Slight Increase 4 16
2 C E C | NolIncrease 2 Stable No Increase 2 No Deposition | No Increase 2 Slightly Incised Slight Increase 4 10
3 Left Channel D>C No Increase 2 Stable No Increase 2 No Deposition No Increase 2 Not Incised No Increase | 2 8
| ' Right Channel D>C ~ No Increase 2 Unstable Moderate Increase 6 No Deposition No Increase 2 Not Incised ‘No Increase 2 12
4 Transitional N/A No Increase 2 Stable NoIncrease = 2 No Deposition No Increase 2 Not Incised No Increase 2 | 8 N
5 F F > Bc No Increase 2 Moderately Unstable  Slight Increase 4 No Deposition No Increase 2 Not Incised No Increase 2 | 10
6 F | 1 F>Bc No Increase 2 Moderately Unstable Slight Increase - No Deposition No Increase 2 Not Incised No Increase 2 10
7 B | B No Increase 2 Stable No Increase 2 No Deposition No Increase 2 Not Incised No Increase 2 8
8 ~ Left Channel D=C No Increase | 2 Moderately Unstable | Slight Increase 4 No Deposition No Increase 2 Not Incised No Increase 2 10 |
Right Channel D>C No Increase | 2 Moderately Unstable  Slight Increase 4 No Deposition No Increase 2 Not Incised No Increase 2 10
9 Stil:_[;?:::on F=Bg No Increase 2 Stable No Increase 2 No Deposition No Increase 2 Not Incised No Increase 2 8

Slight Increase

Verlically stable because of hedrock

Stabilized stream banks

U.S. Fish and Wildlife Service
Chesapeake Bay Field Office

Path: CD Drive:\Moores Run'\Data\Summary
File: Data Summary 2008 only - 05-15-09.xls
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MOORES RUN
SEDIMENT SUMMARY

PREDICTIVE SEDIMENT SUPPLY SUMMARY 2008
Rosgen Lateral Stability Vert. Stability (Aggradation) Vert. Stability (Degradation) Channel Enlargement - ST R Stabﬂ'lg* | BORLEGSho gy
Reach Stream Type Channel Val Rating Comments
o = = e T alue B T >
Description Score Description Score Description Score Description Score ; Description Score Total Score  Description
1 & B Unstable 3 ‘Moderate Depositiorn; 2 Slightly Incised 2 Mode@ Increase 3 Good 1 _S__t@__ 1 __ 9 Hig}:l: i i B -
& - Stable 1 No Deposition 1 Slightly Incised 2 Slight Increase 2 Good Stable 1 6 Moderate | ) B
3 Left Channel Stable 1 No Deposition 1 Not Incised 1 Slight Increase 2 Good Stable 1 5 Low
~ Right Channel Unstable 3 No Deposition 1 Not Incised | 1 Slight Increase 2 Good Stable 1 7 Moderate ] -
e ot : ) : o For abbreviated survey - did not resurvey cross
4 Transitional Stable 1 No Deposition 1 Not Incised 1 Slight Increase 2 Good Stable 1 5 Low cection in 2008
5 F | Moderately Unstable 2 | No Deposition 1 NotIncised | 1 Slight Increase ) Good ~ Stable I 6 Moderate i - -
. . B ) i N For abbreviated survey - did not resurvey cross
6 F Moderately Unstable 2 No Deposition 1 Not Incised 1 Slight Increase 2 Fair Moderately Unstable 2 7 Moderate |icction in 2008
A ) - 21 . F % 1 - ~ |For abbreviated survey - did not resurvey cross
7 B Stable 1 No Deposition 1 Not Incised 1 Slight Increase 2 Fair Moderately Unstable 2 6 Moderate |section in 2008
8 l Left Channel | Moderately Unstable 2 No Deposition 1 Not Incised 1 Slight Increase 2 Fair | Moderately Unstable 2 7 _ Moderate . o
| | Right Channel| Moderately Unstable 2 No Deposition 1 Not Incised 1 Slight Increase 2 Fair Moderately Unstable | 2 7 Moderate B _
Stablizati Stabilized st banks
9 *; r;?:ctoll Stable 1 No Deposition 1 Not Incised 1 Slight Increase 2 Good Stable 1 5 Low abilized stream ban

U.S. Fish and Wildlife Service
Chesapeake Bay Field Office

Path: CD Drive:\Moores Run\Data\Summary
File: Data Summary 2008 only - 05-15-09.xls
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