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1 INTRODUCTION 
 
The following memorandum summarizes the hydraulic analyses performed for a portion of the West 
Branch of Bloody Brook (WBBB) in Onondaga County, New York. The hydraulic analysis was performed 
as part of remedial activities along WBBB. The objective of this analysis was to determine the adequate 
height of proposed weir #1 to control flow into a wetland area adjacent to WBBB following the restoration 
activities. The purpose of the weir is to allow flow to the wetland approximately once a month during the 
spring, summer and fall months (assumed to be March to October). The weir should not permit a 
significant continuous flow to the wetland. The following memorandum summarizes the technical 
approach and the results of the hydraulic analysis. 
 
1.1 Project Location 
 
This hydraulic analysis focused on a portion of WBBB running from a culvert on the southern edge of the 
New York State Thruway (Interstate 90) to a culvert crossing at Brookview Lane, as shown on Figure 1. 
The proposed weir location is shown on the grading plan shown on Figure 2.  
 
1.2 Technical Approach 
 
The hydraulic analysis consisted of the following three tasks: 
 
1.2.1 Data Review 
 
A stream gage was deployed along WBBB for portions of 2012 and 2013. The gage was located 
approximately 150 feet upstream of the Brookview Lane culvert location. The stream gage recorded water 
depth on hourly intervals from July 31, 2012 to November 5, 2012 and April 12, 2013 to October 21, 
2013. This data was analyzed to determine a stream elevation that would correspond to a monthly 
maximum level at the stream gage location, which through the use of a hydraulic model, would be used to 
determine an adequate weir setting that would correspond to this monthly maximum stream elevation. 
 
1.2.2 USGS StreamStats Review 
 
The United States Geological Survey (USGS) StreamStats web utility for New York was reviewed for 
basin characteristics and streamflow information for the WBBB drainage basin. The information gathered 
through StreamStats was used to compare to the flow estimates determined through the data analysis. 
 
1.2.3 Hydraulic Modeling (HEC-RAS) 
 
The hydraulic modeling was conducted using a HEC-RAS model of WBBB, from just downstream of the 
Thruway culvert to the Brookview Lane culvert location. An existing conditions model was constructed to 
calibrate the model to field data collected at the stream gage location. The calibrated model was then 
updated to reflect the proposed design, including the proposed weir locations in the wetland areas. The 
monthly maximum elevation was run through the proposed conditions model to determine an adequate 
weir height for weir #1. 
 
2 DATA REVIEW 
 
The water depth data collected at the stream gage location was analyzed to determine an appropriate 
monthly maximum value. The monthly maximum value was used in the hydraulic model to estimate the 
wetland weir elevation, as described in Section 4. 
 
The stream gage recorded water depth on hourly intervals from July 31, 2012 to November 5, 2012 and 
April 12, 2013 to October 21, 2013. The following tables and figures summarize key aspects of the data 
analysis.  Table 1 summarizes the average and maximum water depths and their corresponding water 
surface elevations (WSE) for each month on record.  
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Figure 3 is a time series plot of the water depth and corresponding WSE for the 2012 data. Similarly, 
Figure 4 contains the time series data for the 2013 months. Note that the gage location’s channel 
elevation was approximated to be 370.40 feet based on the average elevation recorded across the 
stream channel during the installation of the gage. 
 
October 2012 had the lowest maximum depth value of 1.74 feet. The highest depth recorded occurred in 
September 2013 and was 3.27 feet. The majority of the other months have a maximum depth of 
approximately 2 feet.  Table 2 shows the number of times the 1.74-foot water depth is exceeded each 
month. For comparison, the next lowest monthly depth of 1.92 feet (from July 2013) is also shown on 
Table 2. Each month exceeds the 1.74-foot depth at least once, but no more than twice, which occurs for 
six of the ten months. With the exception of October 2012, each month exceeds the 1.92-foot depth at 
least once with three months having two depths greater than 1.92 feet. Note that for the number of times 
exceeded, each event was counted as only one occurrence as some events had two peaks occur within a 
one day period. 
 
In summary, the depth of 1.92 feet (or a WSE of 372.32 feet) is a close approximation of the maximum 
monthly water depth based on the ten months of data collected along WBBB. While one month did not 
reach this elevation (October 2012), the other nine months reached this elevation with only three months 
having multiple events. On average, this depth was reached 1.2 times per month over the ten month 
period of record. 
 
3 USGS STREAMSTATS REVIEW 
 
The USGS StreamStats for New York utility is a web-based program that enables basin delineation and 
peak flow estimates for locations within New York. As a reference to use for the hydraulic analysis, the 
StreamStats tool was used to delineate the drainage basin for the project location using the Brookview 
Lane culvert crossing as the starting delineation point. Figure 5 shows the drainage basin delineated by 
StreamStats, which measures 0.99 square miles. The peak flow estimates were obtained to use as a 
comparison to the flow values calculated for the hydraulic modeling. Appendix A contains the 
StreamStats output with the basin characteristics and peak flow estimates. A 1.25-year flow is estimated 
to be 54.5 cubic feet per second (cfs) at this location. 
 
4 HYDRAULIC MODELING (HEC-RAS) 
 
Since the gage location is located approximately 1,150 feet downstream of the proposed wetland weir #1 
location, a hydraulic model was constructed as a way to relate the stream data collected at the gage to 
the proposed weir location. First, an existing conditions model was constructed and calibrated to depth 
and velocity data collected at the gage during an August 2013 field visit. The calibrated model was then 
adjusted to incorporate the proposed wetland design and run for the monthly maximum flow condition 
determined from the data analysis. The following sections describe the modeling in greater detail. 
 
4.1 Existing Conditions Model 
 
4.1.1 Model Construction 
 
The existing conditions model was constructed using the HEC-GeoRAS toolkit for ArcGIS. HEC-GeoRAS 
is able to process geospatial data and create importable HEC-RAS geometry data. A three-dimensional 
surface generated from the existing conditions survey was imported into HEC-GeoRAS (AECOM, 2013). 
The center lines for the main channel and the wetland and cross-sectional cut lines were traced within 
ArcGIS. HEC-GeoRAS exports the cross-sectional elevation data and calculates the reach lengths to 
enable a clean import into the HEC-RAS model. Figure 6 shows the extent of the existing conditions 
model. 
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The lower portion of WBBB (i.e., downstream of the confluence with the wetland) is confined within a 
stone gabion channel, as seen on Figure 3. The detail of the gabion channel is not accurately 
represented in the three-dimensional surface used to cut the cross-section elevation data in HEC-
GeoRAS. Therefore, the gabion channels were manually inserted into the HEC-RAS model based on a 
typical channel width of 5 feet and a typical wall height of 4 feet.  
 
4.1.2 Model Calibration 
 
The existing conditions model was calibrated to a single data point recorded during an August 2013 site 
visit. During the site visit, a water depth of 0.7 feet and a velocity of 0.40 feet per second were recorded at 
the gage location. Assuming a rectangular channel shape with a 5 foot width, the flow was calculated to 
be 1.4 cfs. The HEC-RAS model was given a flow of 1.4 cfs at the gage location and the channel 
roughness value was adjusted until the model predicted a flow depth of 0.7 feet at the gage location. A 
main channel Manning’s roughness of 0.095 was needed to achieve the recorded depth of 0.7 feet at a 
flow of 1.4 cfs. While this roughness value is higher than typical values used for constructed channels, the 
gabion baskets and the jagged nature of the stones within them, along with debris present in the channel 
(see Figure 3), may be contributing to a higher than typical roughness value for the main channel. 
 
The existing conditions model output for the calibration run is contained in Appendix B. Since only the 
lower reach of WBBB was of interest in the calibration run, the wetland was assumed to receive a 
negligible flow for the 1.4 cfs flow condition. 
 
4.2 Proposed Conditions Model 
 
4.2.1 Model Construction 
 
Similar to the existing conditions HEC-RAS model, HEC-GeoRAS was used to construct the proposed 
conditions model. A three-dimensional surface of the proposed grading (contours shown on Figure 2) was 
created and imported into HEC-GeoRAS and used to generate the cross-sectional elevation data. Cross-
sections were placed at the three proposed weir locations within the wetland areas. The cross-section 
locations along the main channel of WBBB were kept in the same locations as the existing conditions 
model. Since the wetland configurations vary from existing and proposed conditions, the cross-sections in 
the wetland areas are slightly different for each model. Figure 8 shows the extent of the proposed 
conditions model. 
 
4.2.2 Monthly Maximum Event 
 
As determined in the water depth data analysis from Section 2, the approximate monthly maximum event 
was determined to be when the gage depth reaches 1.92 feet for a WSE of 372.32 feet. The proposed 
conditions HEC-RAS model was run at various flow rates until a depth of 1.92 feet was achieved at the 
gage location. A flow of 9.4 cfs achieved the desired depth. 
 
Initially, the proposed model was run with all of the 9.4 cfs running through the main channel and no flow 
entering the wetland area. This was done to approximate the water depth at the weir #1 location to guide 
the initial setting of the weir depth. Then an iteration of model runs was done to refine the weir elevation. 
The flow distribution between the main channel and the wetland was varied until the WSE at the main 
channel cross-section upstream of weir #1(cross-section #36, Station 305) was equal to the wetland WSE 
upstream of weir #1(cross-section #35.5). The resulting WSE at the two cross-sections was 385.8 feet 
and the weir #1 elevation was set at 385.7 feet. The HEC-RAS model output for the monthly maximum 
flow condition of 9.4 cfs with a weir height of 385.7 feet is included in Appendix C. 
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5 RECOMMENDATIONS 
 
Based on the data analysis from ten months of recorded water depth data and the hydraulic modeling of 
existing and proposed conditions, the wetland weir #1 located near river station 3+00 should be set at an 
elevation of 385.7 feet. This elevation will control flow to the wetland at approximately one event per 
month based on the ten months of data from 2012 and 2013. 
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Table 1 
Water Depth Summary at Gage Location 

Hydraulic Analysis 
West Branch of Bloody Brook 

Bloody Brook Voluntary Cleanup Program 
Onondaga County, New York 

 

Month 
Average 

Depth 
(ft) 

Average 
WSE 
(ft) 

Maximum 
Depth 

(ft) 

Maximum 
WSE 
(ft) 

August 2012 0.55 370.95 2.15 372.55 

September 2012 0.55 370.95 3.01 373.41 

October 2012 0.60 371.00 1.74 372.14 

April 2013A 0.75 371.15 1.95 372.35 

May 2013 0.66 371.06 2.19 372.59 

June 2013 0.75 371.15 3.26 373.66 

July 2013 0.65 371.05 1.92 372.32 

August 2013 0.62 371.02 2.09 372.49 

September 2013 0.63 371.03 3.27 373.67 

October 2013B 0.64 371.04 1.93 372.33 

Full Period 0.64 371.04 3.27 373.67 
Notes: 
A: Partial month, from April 12 to April 30 
B: Partial month, from October 1 to October 21 
 



AECOM Bloody Brook Hydraulic Analysis 
January 17, 2014 Onondaga County, New York 
 
 

 
 
 6 PROJECT NO. 60303286 

Table 2 
Monthly Maximum Water Depth Summary at Gage Location 

Hydraulic Analysis 
West Branch of Bloody Brook 

Bloody Brook Voluntary Cleanup Program 
Onondaga County, New York 

 

Month 
Number of Times Exceeded 

Depth = 1.74 ft 
(WSE = 372.14 ft) 

Depth = 1.92 ft 
(WSE = 372.32 ft) 

August 2012 2 2 

September 2012 2 1 

October 2012 1 0 

April 2013A 1 1 

May 2013 2 2 

June 2013 2 2 

July 2013 2 1 

August 2013 1 1 

September 2013 1 1 

October 2013B 2 1 

Full Period 16 12 

Average per Month 1.6 1.2 
Notes: 
A: Partial month, from April 12 to April 30 
B: Partial month, from October 1 to October 21 
 
  



AECOM Bloody Brook Hydraulic Analysis 
January 17, 2014 Onondaga County, New York 
 
 

 
 
  PROJECT NO. 60303286 

 
 
 
 
 

Figures 
 
 
 



AECOM Bloody Brook Hydraulic Analysis 
January 17, 2014 Onondaga County, New York 
 
 

 
 
 7 PROJECT NO. 60303286 

Figure 1 
Project Location Map 

Hydraulic Analysis 
West Branch of Bloody Brook 

Bloody Brook Voluntary Cleanup Program 
Onondaga County, New York 
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Figure 3 
Water Depth Summary from July 31, 2012 to November 5, 2012 

Hydraulic Analysis 
West Branch of Bloody Brook 

Bloody Brook Voluntary Cleanup Program 
Onondaga County, New York  
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Figure 4 
Water Depth Summary from April 12, 2013 to October 21, 2013 

Hydraulic Analysis 
West Branch of Bloody Brook 

Bloody Brook Voluntary Cleanup Program 
Onondaga County, New York 

 

 
  

0.0

0.4

0.8

1.2

1.6

2.0

2.4

2.8

3.2

3.6

370.4

370.8

371.2

371.6

372.0

372.4

372.8

373.2

373.6

374.0

W
at

er
 D

ep
th

 (f
t)

W
at

er
 S

ur
fa

ce
 E

le
va

tio
n 

(ft
)



AECOM Bloody Brook Hydraulic Analysis 
January 17, 2014 Onondaga County, New York 
 
 

 
 
 10 PROJECT NO. 60303286 

Figure 5 
Drainage Area for WBBB Upstream of Brookview Lane (USGS, 2013) 

Hydraulic Analysis 
West Branch of Bloody Brook 

Bloody Brook Voluntary Cleanup Program 
Onondaga County, New York 
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Figure 6 
Existing Conditions HEC-RAS Model Extent 

Hydraulic Analysis 
West Branch of Bloody Brook 

Bloody Brook Voluntary Cleanup Program 
Onondaga County, New York 

 
 

 
 
Notes: 
1. Red lines indicate location of cross sections used during analysis (see Appendices) 
2. Wetland Area flow shown occurs during high storm events 
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Figure 7 
Proposed Conditions HEC-RAS Model Extent 

Hydraulic Analysis 
West Branch of Bloody Brook 

Bloody Brook Voluntary Cleanup Program 
Onondaga County, New York 

 

 
 
 
Notes: 
1. Red lines indicate location of cross sections used during analysis (see Appendices) 
2. Wetland Area flow shown occurs during high storm events 
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Basin Characteristics Report

Date: Tue Dec 3 2013 11:39:07 Mountain Standard Time

NAD27 Latitude: 43.1039 (43 06 14)

NAD27 Longitude: -76.1973 (-76 11 50)

NAD83 Latitude: 43.1040 (43 06 14)

NAD83 Longitude: -76.1969 (-76 11 49)

ReachCode: 04140201010845

Measure: 45.08

 Parameter  Value

 Area that drains to a point on a stream in square miles.  0.99

 Main-channel 10-85 slope, in feet per mile  31.9

 Main-channel stream length, in miles  2.13

 10-85 slope of lower half of main channel in feet per mile.  35.3

 10-85 slope of upper half of main channel in feet per mile.  44

 Total length of all elevation contours in drainage area in miles  0.76564809

 Average basin slope, in feet per mile.  77

 Slope ratio. Ratio of main channel slope to basin slope  0.41

 Basin Lag factor.  0.0527

 Percentage of basin at or above 1200 ft elevation  0

 Basin storage. Percentage of total drainage area shown as lakes, ponds and swamps  0

 Percent of area covered by forest  24.6

 Mean annual runoff in inches.  18.8

 Seasonal maximum snow depth, 50th percentile, in inches  19.8

 Mean annual precipitation in inches.  38.8

 Urban Land Use percentage (1992)  46.9

 

Basin Characteristics Report http://streamstatsags.cr.usgs.gov/gisimg/Reports/BasinCharsReport21660...

1 of 1 12/3/2013 1:40 PM
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Streamstats Ungaged Site Report

Date: Tue Dec 3 2013 11:40:52 Mountain Standard Time
Site Location: New_York
NAD27 Latitude: 43.1039 (43 06 14)
NAD27 Longitude: -76.1973 (-76 11 50)
NAD83 Latitude: 43.1040 (43 06 14)
NAD83 Longitude: -76.1969 (-76 11 49)
ReachCode: 04140201010845
Measure: 45.08
Drainage Area: 0.99 mi2
Percent Urban: 46.9 %

Warning: Urban Area is greater than 15 percent

Peak Flows Region Grid Basin Characteristics

100% 2006 Full Region 6 (0.99 mi2)

 Parameter
 Value  Regression Equation Valid Range

 Min  Max

 Drainage Area (square miles)  0.99  0.58  2467

 Slope Ratio NY (dimensionless)  0.41  0.019  0.698

 Percentage of Basin Above 1200 ft (percent)  0  0  100

 Percent Storage (percent)  0  0  5.98

 Mean Annual Runoff in inches (inches)  18.8  9.49  22.77

Bank Full Region Grid Basin Characteristics

100% Bankfull Region 7 SIR2009 5144 (0.99 mi2)

 Parameter
 Value  Regression Equation Valid Range

 Min  Max

 Drainage Area (square miles)  0.99 (below min value 1.07)  1.07  349

Warning: Some parameters are outside the suggested range. Estimates will be extrapolations with unknown errors.

Peak Flows Region Grid Streamflow Statistics

Statistic Flow (ft3/s) Prediction Error (percent)

Equivalent

years of

record

90-Percent Prediction Interval

Minimum Maximum

 PK1_25  54.5  35  2.3   

 PK1_5  65  33  2   

 PK2  77.5  32  1.9   

 PK5  106  32  2.4   

 PK10  124  33  3.1   

 PK25  144  34  3.9   

 PK50  158  36  4.5   

 PK100  171  37  4.9   

 PK200  184  39  5.2   

 PK500  200  41  5.5   

Bank Full Region Grid Streamflow Statistics

Statistic Flow (ft3/s) Estimation Error (percent)

Equivalent

years of

record

90-Percent Prediction Interval

Minimum Maximum

 BFAREA  15.8     

 BFDPTH  1.47     

 BFFLOW  36.8     

 BFWDTH  10.8     

 

Streamflow Statistics Report http://streamstatsags.cr.usgs.gov/gisimg/Reports/FlowStatsReport216605...

1 of 1 12/3/2013 1:41 PM
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Appendix B: HEC-RAS Existing Conditions 
Model Output 

 
Summary Table, page 16 

Profile Plot, page 17 
Cross-Section Plots, pages 18 to 44 

 
 
 



  

HEC-RAS  Plan: Plan 01    Profile: PF 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Hydr Depth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  (ft)

Upper 40      PF 1 1.40 384.99 385.40 385.02 385.40 0.000043 0.05 26.21 70.12 0.02 0.37

Upper 39      PF 1 1.40 384.98 385.40 385.40 0.000118 0.09 16.29 45.04 0.03 0.36

Upper 38      PF 1 1.40 384.96 385.38 385.38 0.001150 0.24 5.85 19.15 0.08 0.31

Upper 37      PF 1 1.40 384.95 385.36 385.36 0.000196 0.11 12.74 35.85 0.03 0.36

Upper 36      PF 1 1.40 384.91 385.35 385.35 0.000309 0.13 10.84 33.64 0.04 0.32

Middle 20      PF 1 1.40 384.90 385.33 385.33 0.001825 0.32 4.39 13.27 0.10 0.33

Middle 19      PF 1 1.40 384.93 385.05 385.07 0.107931 0.99 1.41 16.56 0.60 0.09

Middle 18      PF 1 1.40 383.25 383.87 383.52 383.87 0.004852 0.54 2.58 7.12 0.16 0.36

Middle 17      PF 1 1.40 382.68 382.86 382.91 0.195493 1.88 0.74 5.18 0.88 0.14

Middle 16      PF 1 1.40 380.00 380.41 380.18 380.42 0.009215 0.63 2.21 7.96 0.21 0.28

Middle 15      PF 1 1.40 377.97 378.09 378.09 378.14 0.302119 1.83 0.76 7.74 1.03 0.10

Lower 14      PF 1 1.40 375.00 375.45 375.13 375.46 0.005729 0.62 2.25 5.00 0.16 0.45

Lower 13      PF 1 1.40 374.00 374.27 374.13 374.28 0.030243 1.05 1.33 5.00 0.36 0.27

Lower 12      PF 1 1.40 373.00 373.57 373.57 0.002807 0.49 2.83 5.00 0.12 0.57

Lower 11      PF 1 1.40 372.75 373.38 373.38 0.002005 0.44 3.16 5.00 0.10 0.63

Lower 10      PF 1 1.40 372.59 373.11 372.72 373.12 0.003616 0.54 2.61 5.00 0.13 0.52

Lower 9       PF 1 1.40 371.99 372.12 372.12 372.19 0.275110 2.08 0.67 5.00 1.00 0.13

Lower 8       PF 1 1.40 370.40 371.10 370.53 371.10 0.001472 0.40 3.49 5.00 0.08 0.70

Lower 7       PF 1 1.40 370.35 370.98 370.98 0.002036 0.45 3.14 5.00 0.10 0.63

Lower 6       PF 1 1.40 370.30 370.79 370.80 0.004345 0.57 2.46 5.00 0.14 0.49

Lower 5       PF 1 1.40 370.25 370.68 370.38 370.69 0.004782 0.55 2.53 6.73 0.16 0.38

Lower 4.1     Culvert

Lower 4       PF 1 1.40 369.75 370.13 370.14 0.007473 0.64 2.18 6.52 0.20 0.34

Lower 3       PF 1 1.40 369.50 369.72 369.75 0.054387 1.26 1.11 5.00 0.47 0.22

Lower 2       PF 1 1.40 368.00 368.29 368.31 0.022770 0.96 1.45 5.00 0.31 0.29

Lower 1       PF 1 1.40 367.00 367.30 367.13 367.32 0.020014 0.92 1.51 5.00 0.30 0.30

16
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Appendix C: HEC-RAS Proposed Conditions 
Model Output 

 
Summary Table, page 46 

Profile Plots, pages 47 and 48 
Cross-Section Plots, pages 49 to 96 

 
 



  

HEC-RAS  Plan: USPlan    Profile: PF 1

River Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl Hydr Depth

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  (ft)

Wetland Wetland 35.5    PF 1 1.40 384.00 385.80 385.80 0.000012 0.05 29.43 18.98 0.01 1.55

Wetland Wetland 35      PF 1 1.40 384.00 385.80 384.06 385.80 0.000012 0.05 29.43 18.98 0.01 1.55

Wetland Wetland 34.1    Inl Struct

Wetland Wetland 34      PF 1 1.40 384.00 385.10 385.10 0.000009 0.03 44.89 45.74 0.01 0.98

Wetland Wetland 33      PF 1 1.40 384.00 385.10 385.10 0.000003 0.02 72.74 70.50 0.00 1.03

Wetland Wetland 32      PF 1 1.40 384.00 385.10 385.10 0.000003 0.02 79.31 76.45 0.00 1.04

Wetland Wetland 31      PF 1 1.40 384.00 385.10 385.10 0.000004 0.02 68.37 66.54 0.00 1.03

Wetland Wetland 30      PF 1 1.40 383.00 385.10 383.07 385.10 0.000009 0.05 30.83 16.64 0.01 1.85

Wetland Wetland 29.1    Inl Struct

Wetland Wetland 29      PF 1 1.40 380.00 381.12 381.12 0.000004 0.02 67.57 64.80 0.00 1.04

Wetland Wetland 28      PF 1 1.40 380.00 381.12 381.12 0.000002 0.02 83.06 78.57 0.00 1.06

Wetland Wetland 27      PF 1 1.40 380.00 381.12 381.12 0.000002 0.02 91.98 86.40 0.00 1.06

Wetland Wetland 26      PF 1 1.40 380.00 381.12 381.12 0.000005 0.02 62.97 104.32 0.00 0.60

Wetland Wetland 25      PF 1 1.40 380.00 381.12 381.12 0.000002 0.01 104.15 153.06 0.00 0.68

Wetland Wetland 24      PF 1 1.40 380.00 381.12 380.04 381.12 0.000013 0.03 41.11 49.35 0.01 0.83

Wetland Wetland 23      PF 1 1.40 380.00 381.12 381.12 0.000027 0.05 28.96 62.14 0.01 0.47

Wetland Wetland 22      PF 1 1.40 380.00 381.12 381.12 0.000002 0.02 89.71 84.48 0.00 1.06

Wetland Wetland 21.5    PF 1 1.40 380.00 381.12 380.08 381.12 0.000093 0.10 13.95 12.94 0.02 1.08

Wetland Wetland 21.1    Inl Struct

Wetland Wetland 21      PF 1 1.40 380.00 380.22 380.23 0.018416 0.52 2.69 12.12 0.19 0.22

Wetland Wetland 20.9    PF 1 1.40 380.00 380.08 380.08 380.11 0.679307 1.55 0.90 11.99 1.00 0.08

Bloody Brook Upper 40      PF 1 9.40 384.99 385.94 385.09 385.94 0.000106 0.14 67.26 83.02 0.03 0.81

Bloody Brook Upper 39      PF 1 9.40 384.98 385.93 385.93 0.000278 0.21 43.79 58.32 0.04 0.75

Bloody Brook Upper 38      PF 1 9.40 384.96 385.88 385.89 0.002160 0.51 18.44 31.08 0.12 0.59

Bloody Brook Upper 37      PF 1 9.40 384.95 385.84 385.84 0.000551 0.30 31.60 43.23 0.06 0.73

Bloody Brook Upper 36      PF 1 9.40 384.91 385.80 385.80 0.000806 0.32 29.26 47.47 0.07 0.62

Bloody Brook Middle 20      PF 1 8.00 384.90 385.74 385.75 0.004212 0.76 10.50 16.51 0.17 0.64

Bloody Brook Middle 19      PF 1 8.00 384.93 385.37 385.39 0.020696 1.17 6.84 17.95 0.33 0.38

Bloody Brook Middle 18      PF 1 8.00 383.25 384.39 384.41 0.006696 1.11 7.83 12.12 0.21 0.65

Bloody Brook Middle 17      PF 1 8.00 382.68 383.24 383.32 0.090453 2.32 3.46 9.88 0.69 0.35

Bloody Brook Middle 16      PF 1 8.00 380.00 380.89 380.46 380.91 0.010873 1.07 7.50 14.04 0.26 0.53

Bloody Brook Middle 15      PF 1 8.00 377.97 378.31 378.31 378.46 0.201608 3.09 2.59 8.72 1.00 0.30

Bloody Brook Lower 14      PF 1 9.40 375.00 376.34 375.48 376.37 0.009599 1.40 6.71 5.00 0.21 1.34

Bloody Brook Lower 13      PF 1 9.40 374.00 375.44 374.47 375.46 0.007883 1.31 7.19 5.00 0.19 1.44

Bloody Brook Lower 12      PF 1 9.40 373.00 374.89 374.90 0.003681 1.00 9.44 5.00 0.13 1.89

Bloody Brook Lower 11      PF 1 9.40 372.75 374.59 374.60 0.003978 1.02 9.18 5.00 0.13 1.84

Bloody Brook Lower 10      PF 1 9.40 372.59 374.01 374.04 0.008175 1.32 7.10 5.00 0.20 1.42

Bloody Brook Lower 9       PF 1 9.40 371.99 373.09 373.13 0.017325 1.72 5.48 5.00 0.29 1.10

Bloody Brook Lower 8       PF 1 9.40 370.40 372.32 372.33 0.003521 0.98 9.59 5.00 0.12 1.92

Bloody Brook Lower 7       PF 1 9.40 370.35 372.02 372.04 0.005188 1.13 8.34 5.00 0.15 1.67

Bloody Brook Lower 6       PF 1 9.40 370.30 371.50 371.54 0.013360 1.57 5.99 5.00 0.25 1.20

Bloody Brook Lower 5       PF 1 9.40 370.25 371.11 370.70 371.15 0.019125 1.63 5.78 8.44 0.35 0.68

Bloody Brook Lower 4.1     Culvert

Bloody Brook Lower 4       PF 1 9.40 369.75 370.79 370.82 0.009515 1.27 7.37 9.17 0.25 0.80

Bloody Brook Lower 3       PF 1 9.40 369.50 370.29 370.38 0.045710 2.38 3.95 5.00 0.47 0.79

Bloody Brook Lower 2       PF 1 9.40 368.00 369.01 369.06 0.021955 1.86 5.05 5.00 0.33 1.01

Bloody Brook Lower 1       PF 1 9.40 367.00 368.04 367.48 368.09 0.020035 1.80 5.21 5.00 0.31 1.04

46



 

0 500 1000 1500 2000
365

370

375

380

385

390
BB_Proposed_v3       Plan: USPlan    12/4/2013 

Main Channel Distance (ft)

E
le

v
a

ti
o

n
 (

ft
)

Legend

WS  PF 1

Ground

47

LemontE
Text Box
Note: The profile's flow path travels from upstream reach of Bloody Brook, through the wetland areas, down the lower reach of Bloody Brook and through the Brookview Lane culvert.
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Note: The profile's flow path travels from upstream reach of Bloody Brook, along the main channel to Brookview Lane culvert (i.e., wetland areas are not shown).
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APPENDIX F 



PA New England Province Riparian Mix 

ERNMX # ERNMX-253 
Seeding Rate Approximately 20 lb per acre 

Mix Type Wet Meadow & Wetland Sites 

 

 14% Little Bluestem, Fort Indiantown Gap-PA Ecotype (Schizachyrium scoparium, Fort Indiantown 
Gap-PA Ecotype)  

 14% Indiangrass, PA Ecotype (Sorghastrum nutans, PA Ecotype)  
 10% Riverbank Wildrye, PA Ecotype (Elymus riparius, PA Ecotype)  
 10% Virginia Wildrye, PA Ecotype (Elymus virginicus, PA Ecotype)  
 9% Deertongue, 'Tioga' (Panicum clandestinum (Dichanthelium c.), 'Tioga')  
 8% Big Bluestem, 'Niagara' (Andropogon gerardii, 'Niagara')  
 7% Fox Sedge, PA Ecotype (Carex vulpinoidea, PA Ecotype)  
 2% Switchgrass, 'Shelter' (Panicum virgatum, 'Shelter')  
 2% Boneset, PA Ecotype (Eupatorium perfoliatum, PA Ecotype)  
 2% Soft Rush (Juncus effusus)  
 2% Swamp Milkweed, PA Ecotype (Asclepias incarnata, PA Ecotype)  
 2% Autumn Bentgrass, PA Ecotype (Agrostis perennans, PA Ecotype)  
 2% Wild Senna, VA & WV Ecotype (Senna hebecarpa (Cassia h.), VA & WV Ecotype)  
 2% Oxeye Sunflower, PA Ecotype (Heliopsis helianthoides, PA Ecotype)  
 2% Blue Vervain, PA Ecotype (Verbena hastata, PA Ecotype)  
 2% Partridge Pea, PA Ecotype (Chamaecrista fasciculata (Cassia f.), PA Ecotype)  
 1% Wild Bergamot, PA Ecotype (Monarda fistulosa, PA Ecotype)  
 1% Redtop Panicgrass, PA Ecotype (Panicum rigidulum (P. stipitatum), PA Ecotype)  
 1% Joe Pye Weed, PA Ecotype (Eupatorium fistulosum, PA Ecotype)  
 1% Flat Topped White Aster, PA Ecotype (Aster umbellatus (Doellingeria umbellata), PA Ecotype)  
 1% Purplestem Aster, PA Ecotype (Aster puniceus (Symphyotrichum puniceum), PA Ecotype)  
 1% Zigzag Aster, PA Ecotype (Aster prenanthoides (Symphyotrichum p.), PA Ecotype)  
 1% New England Aster (Aster novae-angliae (Symphyotrichum n.))  
 1% New York Ironweed, PA Ecotype (Vernonia noveboracensis, PA Ecotype)  
 1% Many Leaved Bulrush, PA Ecotype (Scirpus polyphyllus, PA Ecotype)  
 1% Spotted Joe Pye Weed, PA Ecotype (Eupatorium maculatum (Eupatoriadelphus maculatus), PA 

Ecotype) 

Total: 100% 

 
 



Northeastern U.S. Roadside Native Mix 

ERNMX # ERNMX-105 
Seeding Rate Approximately 20 lb per acre, or 1/2 lb per 1,000 sq ft 

Mix Type Upland & Meadow Sites 

 

 24% Big Bluestem, 'Prairie View'-IN Ecotype (Andropogon gerardii, 'Prairie View'-IN Ecotype)  
 20% Sideoats Grama, 'Butte' (Bouteloua curtipendula, 'Butte')  
 19% Virginia Wildrye, PA Ecotype (Elymus virginicus, PA Ecotype)  
 5% Broomsedge, MO Ecotype (Andropogon virginicus, MO Ecotype)  
 5% Blackeyed Susan, Coastal Plain NC Ecotype (Rudbeckia hirta, Coastal Plain NC Ecotype)  
 4% Partridge Pea, PA Ecotype (Chamaecrista fasciculata (Cassia f.), PA Ecotype)  
 4% Purple Coneflower (Echinacea purpurea)  
 3% Ohio Spiderwort, PA Ecotype (Tradescantia ohiensis, PA Ecotype)  
 2% Swamp Milkweed, PA Ecotype (Asclepias incarnata, PA Ecotype)  
 2% Wild Senna, VA & WV Ecotype (Senna hebecarpa (Cassia h.), VA & WV Ecotype)  
 2% Oxeye Sunflower, PA Ecotype (Heliopsis helianthoides, PA Ecotype)  
 2% Zigzag Aster, PA Ecotype (Aster prenanthoides (Symphyotrichum p.), PA Ecotype)  
 2% Blue False Indigo, Southern WV Ecotype (Baptisia australis, Southern WV Ecotype)  
 2% Flat Topped White Aster, PA Ecotype (Aster umbellatus (Doellingeria umbellata), PA Ecotype)  
 1% Wild Bergamot, PA Ecotype (Monarda fistulosa, PA Ecotype)  
 1% Early Goldenrod, PA Ecotype (Solidago juncea, PA Ecotype)  
 1% New England Aster, PA Ecotype (Aster novae-angliae (Symphyotrichum n.), PA Ecotype)  
 1% Marsh (Dense) Blazing Star (Spiked Gayfeather), PA Ecotype (Liatris spicata, PA Ecotype) 

Total: 100% 

 
 



PA New England Province FACW Mix 

ERNMX # ERNMX-251 
Seeding 

Rate Approximately 20 lb per acre 

Mix Type Wet Meadow & Wetland Sites 

 

 24% Fox Sedge, PA Ecotype (Carex vulpinoidea, PA Ecotype)  
 20% Virginia Wildrye, PA Ecotype (Elymus virginicus, PA Ecotype)  
 10% Lurid (Shallow) Sedge, PA Ecotype (Carex lurida, PA Ecotype)  
 5% Hop Sedge, PA Ecotype (Carex lupulina, PA Ecotype)  
 4% Blue Vervain, PA Ecotype (Verbena hastata, PA Ecotype)  
 3% Green Bulrush, PA Ecotype (Scirpus atrovirens, PA Ecotype)  
 3% Soft Rush (Juncus effusus)  
 2% Swamp Milkweed, PA Ecotype (Asclepias incarnata, PA Ecotype)  
 2% Wood Reedgrass, PA Ecotype (Cinna arundinacea, PA Ecotype)  
 2% Boneset, PA Ecotype (Eupatorium perfoliatum, PA Ecotype)  
 2% Cosmos (Bristly) Sedge, PA Ecotype (Carex comosa, PA Ecotype)  
 2% Oxeye Sunflower, PA Ecotype (Heliopsis helianthoides, PA Ecotype)  
 2% Redtop Panicgrass, PA Ecotype (Panicum rigidulum (P. stipitatum), PA Ecotype)  
 2% Sensitive Fern (Onoclea sensibilis)  
 1% Joe Pye Weed, PA Ecotype (Eupatorium fistulosum, PA Ecotype)  
 1% Pennsylvania Smartweed, PA Ecotype (Polygonum pensylvanicum, PA Ecotype)  
 1% Spotted Joe Pye Weed, PA Ecotype (Eupatorium maculatum (Eupatoriadelphus maculatus), PA 

Ecotype)  
 1% Northern Long Sedge, PA Ecotype (Carex folliculata, PA Ecotype)  
 1% Slender Mountainmint (Pycnanthemum tenuifolium)  
 1% Flat Topped White Aster, PA Ecotype (Aster umbellatus (Doellingeria umbellata), PA Ecotype)  
 1% Bladder (Star) Sedge, PA Ecotype (Carex intumescens, PA Ecotype)  
 1% Rattlesnake Grass, PA Ecotype (Glyceria canadensis, PA Ecotype)  
 1% Many Leaved Bulrush, PA Ecotype (Scirpus polyphyllus, PA Ecotype)  
 1% Great Blue Lobelia, PA Ecotype (Lobelia siphilitica, PA Ecotype)  
 1% New York Ironweed, PA Ecotype (Vernonia noveboracensis, PA Ecotype)  
 1% Narrowleaf Blue Eyed Grass (Sisyrinchium angustifolium)  
 1% Brown Bulrush, PA Ecotype (Scirpus pendulus, PA Ecotype)  
 1% New England Aster (Aster novae-angliae (Symphyotrichum n.))  
 1% Zigzag Aster, PA Ecotype (Aster prenanthoides (Symphyotrichum p.), PA Ecotype)  
 1% Purplestem Aster, PA Ecotype (Aster puniceus (Symphyotrichum puniceum), PA Ecotype)  
 1% Square Stemmed Monkeyflower, PA Ecotype (Mimulus ringens, PA Ecotype) 

Total: 100% 

 
 



Partially Shaded Area Roadside Mix 

ERNMX # ERNMX-140 
Seeding 

Rate Approximately 20 lb per acre, or 1/2 lb per 1,000 sq ft 

Mix Type Woodland Openings, Partially Shaded Sites & Shrubby Sites Associated with Bioengineering 

 

 20% Virginia Wildrye, PA Ecotype (Elymus virginicus, PA Ecotype)  
 17% Creeping Red Fescue (Festuca rubra)  
 17% Deertongue, 'Tioga' (Panicum clandestinum (Dichanthelium c.), 'Tioga')  
 10% Autumn Bentgrass, Albany Pine Bush-NY Ecotype (Agrostis perennans, Albany Pine Bush-NY 

Ecotype)  
 6% Tall White Beardtongue (Penstemon digitalis)  
 5% Partridge Pea, PA Ecotype (Chamaecrista fasciculata (Cassia f.), PA Ecotype)  
 4% Purple Coneflower (Echinacea purpurea)  
 4% Zigzag Aster, PA Ecotype (Aster prenanthoides (Symphyotrichum p.), PA Ecotype)  
 4% Blackeyed Susan, Coastal Plain NC Ecotype (Rudbeckia hirta, Coastal Plain NC Ecotype)  
 3% Marsh (Dense) Blazing Star (Spiked Gayfeather), PA Ecotype (Liatris spicata, PA Ecotype)  
 3% Ohio Spiderwort, PA Ecotype (Tradescantia ohiensis, PA Ecotype)  
 2% Thimbleweed, PA Ecotype (Anemone virginiana, PA Ecotype)  
 2% Oxeye Sunflower, PA Ecotype (Heliopsis helianthoides, PA Ecotype)  
 1% Blue False Indigo, Southern WV Ecotype (Baptisia australis, Southern WV Ecotype)  
 1% Wild Bergamot, PA Ecotype (Monarda fistulosa, PA Ecotype)  
 1% Slender Bushclover, VA Ecotype (Lespedeza virginica, VA Ecotype) 

Total: 100% 

 
 


