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INTRODUCTION 

The Baltimore County Department of Public Works (County) engaged Wallace 

Montgomery (WM) to prepare a hydraulic model of both Roland Run and the Western 

Branch of Roland Run. Overall, Roland Run is a part of the Jones Falls watershed and 

has a drainage area of 5.93 sq. mi. Roland Run extends from its point of discharge into 

Lake Roland, upstream to just south of Timonium Road and is approximately 4.2 miles in 

length, The portion of Western Branch being modeled is approximately 0.9 miles in length 

from its confluence point with Roland Run. Hydraulic analyses were prepared for the 2-, 

10-, 50-, 100-, and 500-year storms. This report may be used as the basis for the FEMA 

100-year floodplain boundary along Roland Run.  

PROJECT HISTORY 

Various hydrologic studies have been prepared for the Roland Run watershed.  In 1980 

Purdum and Jeschke prepared a study of the watershed that was later updated in 2010 

by Dewberry.  The 2010 update incorporated the 2006 NOAA Atlas 14 rainfall data.  A 

copy of the 2010 study, signed and sealed by a professional engineer, is not available. 

Due to concerns regarding the 2010 TR-20 reach routing not being signed and sealed, 

the County has expressed its desire to use USGS Maryland StreamStats program as 

the source for the hydrology. 

Subsequent to the 2010 watershed study prepared by Dewberry, the 100-year Special 

Flood Hazard Area limit was increased causing some property owners near Essex Farm 

Road and Trebor Court to purchase flood insurance.  Residents contacted the County 

for verification of the increased limits of the 100-year storm.  Due to the absence of an 

official hydraulic study, WM was requested by Baltimore County to prepare the 

attached, signed and sealed hydraulic analysis to accompany the accepted hydrology. 

LOCATION AND SITE DESCRIPTION  

Roland Run is located in the south-central region of Baltimore County, Maryland, just 

north of Lake Roland and parallels the MTA Light Rail Line until the headwaters are 

reached just south of Timonium Road.  Along the entire length of Roland Run, the stream 

crosses beneath 12 different structures. The 12 structures are made up of 9 county 
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roadway crossings, 2 MTA Light Rail crossings and a crossing of I-695. Structures vary 

from concrete box culverts, corrugated metal circular culverts, to single span steel 

bridges. The 9 county roadways that cross Roland Run are listed from downstream to 

upstream below: 

�x Lhirondelle Club Road 

�x Circle Road 

�x Ruxton Road 

�x Roland Avenue 

�x Joppa Road 

�x Essex Farm Road 

�x Seminary Avenue 

�x Morris Avenue 

�x Business Park Drive 

The portion of the Western Branch being modeled is located in the south-central region 

of Baltimore County, Maryland and runs from just south of its West Seminary Avenue 

crossing to its confluence point with Roland Run just north of Essex Farm Rd Bridge. 

Along this section the stream crosses under three different structures. These structures 

consist of a box culvert under I-695, a walking bridge, and 1 county roadway crossing. 

The county roadway crossing is Thornton Road. 

Jones Falls and Roland Run have their confluence within the north end of Lake Roland, 

with the resulting outfall at Lake Roland Dam being identified as the Jones Falls.  At the 

confluence of Roland Run and Jones Falls, approximately 2.0 miles upstream of the 

Baltimore City Line, Roland Run has a drainage area of 5.9 square miles (3800 ac.) 

Western Branch and Roland Run have their confluence just upstream of Essex Farm 

Rd. It is located approximately 3.9 miles upstream of the Baltimore City line and has a 

drainage area of 1.4 square miles (896 ac.). 

A levee was constructed in 1983 along Essex Farm Road and the east bank of Roland 

Run to keep the residents along Dennis Avenue out of the 100-year floodplain 



 

3 

boundary.  The FEMA Firm Map dated November 17, 1993 shows the levee protecting 

the residents along Dennis Avenue from the 100-year storm.  As mentioned previously, 

property owners have expressed concern after the FEMA FIRM Map was updated on 

August 2, 2011 showing the residents along Dennis Avenue are no longer protected by 

the levee.  

The Roland Run & Western Branch of Roland Run hydraulic model produced by the 

Wallace Montgomery study will develop the “official” 100-year floodplain boundary as 

recognized by the County and will serve as the basis to update the FEMA FIRM Map. 

The drainage areas for Roland Run & the Western Branch are mostly an urban 

environment, which is conveyed through residential and commercial neighborhoods and 

under I-695. Roland Run flows generally on the west side of the light rail tracks until 

reaching Lake Roland.  The channel varies from approximately 10 to 30 ft wide, with a 

natural channel bed generally containing gravels, cobbles, small boulders, while being 

largely free of vegetation. Often upstream from the existing structures, sediment and 

debris are deposited against retaining walls and abutments. Channel side slopes are 

mostly wooded except for slopes located in some commercial areas.  Overbanks vary 

from woody and vegetated near and directly upstream of Lake Roland as well as near 

both I-695 crossings (1 crossing for Western Branch and 1 crossing for Roland Run) to 

paved and maintained grass area in the upstream residential and commercial 

developments. 

HYDROLOGY 

The hydrology that was used as part of this study was taken from the USGS 

StreamStats website for the state of Maryland. Existing conditions discharges were 

obtained for the 2-, 10-, 50-, 100-, and 500-Year Storms at 13 different locations along 

Roland Run as well as 3 different locations along the Western Branch. Because of the 

urban, developed nature of the project area, StreamStats discharges were estimated 

using the Urban Flows Region Grid Statistics regression equations. For each location 

basin & flow characteristics were obtained along with images of their corresponding 

drainage areas. These can be found in Appendix A. 
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HYDRAULICS 

The floodplain hydraulic model of Roland Run was obtained using the US Army’s Corps of 

Engineers water surface profile program HEC-RAS, Version 4.1 dated January 2010. The 

hydraulic model was run with a subcritical flow regime. The hydraulic model of Roland 

Run consists of approximately 22,000 linear feet of stream, 50 composite (field surveyed 

+ aerial surveyed) cross sections, 39 cross sections consisting solely of aerial survey, 12 

structure crossings and divided/split flow along two lateral weirs near I-695 and the MTA 

Light Rail tracks. The hydraulic model of Western Branch of Roland Run consists of 

approximately 4,700 linear feet of stream, 14 composite cross sections, 3 aerial survey 

cross sections, and 3 structures. Please refer to Appendix B for the HEC-RAS input and 

output data.  

CROSS-SECTIONS 

A total of 89 cross sections were used to develop the Roland Run hydraulic model while a 

total of 17 were used to model the Western Branch. Of the combined 106 cross sections, 

64 cross sections were developed as composites of field survey and aerial survey data, 

while 42 cross sections were developed solely utilizing aerial survey. Stream cross 

sections are oriented left to right looking downstream. Figure 1 shows an example of a 

composite cross section. 
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Figure 1. Composite cross section 46. The green composite line was ultimately used in HEC-RAS 

analysis, allowing for bathymetry to be captured. 
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The GIS software application GeoRAS was used to geospatially orient the field surveyed 

cross sections. To do this, cross section spatial coordinates were developed in GIS using 

the available Baltimore County 2 ft. LIDAR-based DEM and then exported to HEC-RAS. 

The field surveyed vertical coordinates (elevation values) were then manually “spliced” 

into the georeferenced cross sections within HEC-RAS. The values were entered up to 

certain station limits that would allow for mapping consistencies when the backend RAS 

Mapper analysis was performed. This was done since the floodplain evaluation employed 

the LIDAR based topography and not field surveyed topography. Overall, this approach 

maximized hydraulic model accuracy regarding channel topography by capturing the 

bathymetry that LIDAR cannot. Cross sections were placed at locations of changes in 

flow, changes in slope, and upstream and downstream of each structure crossing. Cross 

section locations and floodplain maps are included in Appendix C and HEC-RAS 

generated stream cross sections and stream profiles are included in Appendix D. 

Although the main source of cross section information came from surveyed data, some 

slight adjustments were required once the structure crossing data was added to the 

model. In multiple locations, the topography directly upstream and/or downstream from 

the structure crossings was different than the topography shown through the structure. In 

this situation, the internal bridge cross section function in the HEC-RAS program was 

used to modify the upstream and downstream bridge cross section data, allowing the 

model to accurately portray the bridge waterway opening without having to adjust the 

surveyed bridge approach sections. The adjustments made to the internal bridge cross 

sections were developed from direct measurements taken in the field or field survey of the 

topography immediately near the structure.  

MANNINGS ‘n’ VALUES 

Cross sections consisted of both aerial and field surveyed coordinate values, while the 

geo-referenced cross section coordinate values generated in GIS were solely based on 

an aerial survey DEM. Given this, the GeoRAS Manning’s “n” polygon tool was not 

employed. Instead, Manning’s “n” values were directly entered into HEC-RAS and were 

determined via correlation with field visit/photography data and Manning’s “n” values 

from the Federal Highway Administration (FHWA) publication “Guide for Selecting 
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Manning’s Roughness Coefficients for Natural Channels and Floodplains” dated April 

1984 and “Open Channel Hydraulics” by Ven Te Chow published by McGraw Hill Book 

Company, New York in 1959. 

Roland Run and Western Branch are located within a highly urban area and are mostly 

paralleled by residential neighborhoods. Therefore, the majority of the overbanks along 

Roland Run consist of well-maintained lawns and community parks. This land use 

caused the Manning’s “n” value in the overbanks to be lower than the Manning’s “n” 

value in the channel in multiple areas along the length of both streams. This scenario is 

not typical when modeling flow within a stream, but is the case with Roland Run and 

Western Branch. 

Overall, a consistent Manning’s “n” value of 0.04 was used within the channel along the 

entirety of both streams. This was based on a natural channel bed free of vegetation 

with a largely consistent presence of small gravel and sparse, small boulders. A 

Manning’s “n” value that ranges from 0.013 to 0.02 was used for overbank areas that 

consist of impervious areas such as asphalt or gravel parking lots and roads. A 

Manning’s “n” value that ranges from 0.025 to 0.05 was used for overbank areas that 

consist of railroad surfaces, well-maintained lawns, and open space. A Manning’s “n” 

value that ranges from 0.05 to 0.08 was used for overbank areas that consist of brush, 

trees, and vegetation over growth. 

STRUCTURE MODELING APPROACH 

Dimensions of the existing structures along Roland Run were developed based on 

surveyed data and verified field measurements. A weir flow coefficient of 2.6 was used in 

the modeling of each structure. The pressure and/or weir method is utilized when the 

bridge deck and road embankment are a large obstruction to the flow and a backwater is 

created due to the constriction of the flow or when the bridge and/or road embankment is 

overtopped and the water going over top of the bridge is not highly submerged by the 

downstream tailwater. The majority of the bridges along Roland Run were modeled using 

the pressure and/or weir method to compute the flows through the structures. The energy-

only method is utilized when the bridge deck is a small obstruction to the flow when the 



 

7 

bridge is highly submerged. The energy-only method was used to compute the flows for 

only 1 structure along Roland Run, Circle Road Bridge. The momentum method for 

computing low flows was used where piers are present in the structure. 

Ineffective flow boundaries were provided for all structures along both Roland Run and the 

Western Branch of Roland Run in accordance. The elevation of the ineffective flow 

boundaries were set to contain flows that do not overtop the roadway.   

Two specific areas offered unique modeling scenarios. They included: 

�x Joppa Road & Thornton Road - Approximately 85 feet upstream of the Joppa 

Road Bridge crossing is a second smaller bridge providing access to the 

adjacent Royal Farms store from Thornton Road. The bridges are close enough 

to each other such that the flow within Roland Run is not able to fully expand 

prior to the second bridge. In this situation, as recommended by the HEC-RAS 

User Manual, the Joppa Road Bridge and the Royal Farms store Parking Lot 

Bridge was modeled as a single bridge.   

�x Business Park Rd & MTA Rail Culvert – Approximately 45 ft. downstream of 

Business Park Rd. a 4 ft. by 6 ft. cross culvert exists, which has a significant 

hydraulic impact on the intersection. For the floodplain analysis and especially 

the 100 yr storm, however, the impact of the culvert is negligible given 

submergence of the entire intersection. Therefore, the downstream cross culvert 

is not included in the model. 

STEADY FLOW DATA 

The StreamStats program is capable of providing flow rates at any location along the 

length of Roland Run or Western Branch. Considering this, cross sections were placed in 

the HEC-RAS hydraulics model where significant flow increases occurred or where HEC-

RAS required. Table 1 below shows the locations of change in flow along the Roland Run 

hydraulic model. Table 2 below shows the locations of change in flow along the Roland 

Run hydraulic model. 
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Table 1. Locations of changes in flow along Roland Run 

Reach 
Cross 

Section 

2-Year 
Storm 
(cfs) 

10-Year 
Storm 
(cfs) 

50-Year 
Storm 
(cfs 

100-Year 
Storm 
(cfs) 

500-Year 
Storm 
(cfs) 

Upper 21472.71 260 641 1150 1420 2220 
Upper 19292.3 267 817 1450 1790 2760 
Upper 16385.01 460 1120 2010 2490 3900 
Upper 15293.17 469 1150 2060 2550 4010 
Upper 13296.36 498 1220 2190 2720 4300 
Bypass 1414.186      
Upper 13204.45 554 1360 2480 3090 4920 
Upper 11846.84 707 1730 3140 3920 6260 
Middle 10501.93 757 1870 3410 4260 6850 

Downstream 8744.31 769 1900 3470 4340 6990 
Downstream 6621.789 925 2330 4360 5510 9110 
Downstream 2409.002 996 2520 4720 6020 10000 

 

 
Table 2. Locations of changes in flow along the Western Branch of Roland Run 

Reach 
Cross 

Section 

2-Year 
Storm 
(cfs) 

10-Year 
Storm 
(cfs) 

50-Year 
Storm 
(cfs 

100-Year 
Storm 
(cfs) 

500-Year 
Storm 
(cfs) 

Western Branch 4515.771 211 603 1260 1660 10000 
Western Branch 2450.338 311 854 1720 2240 3920 
Western Branch 1111.968 326 890 1790 2320 4060 

 

DOWNSTREAM STARTING CONDITIONS 

The downstream boundary condition for the model was determined using the average 

slope downstream of the first cross section of Roland Run. The slope was taken far 

enough downstream that a stable normal depth is assumed to establish as the model 

progresses upstream (approximately 750 ft). From this slope (0.0033 ft/ft) HEC-RAS 

determines the corresponding 2-, 10-, 50-, 100-, and 500-year normal depth values and 

proceeds upstream with the steady-state evaluation. 

 

CHANNEL NORTH OF BUSINESS PARK DRIVE 

An investigation of the flow conditions near Business Park Drive suggests that that the 

majority of the flow west of the MTA light rail track north of Business Park Drive is 

ineffective. The HEC-RAS model sections in this area use field-run survey elevation, and 

as a result the floodplain exhibits north of Business Park Drive do not reflect or conform to 
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the 2-ft aerial contours that are shown.  

 

ESSEX FARM ROAD 

An area requiring a specific detailed explanation of our modeling techniques is the 

vicinity of the uncertified levee along Essex Farm Road. This area utilizes 2-models, 1 

using the levee tool and 1 using the Natural Valley Procedure (NVP). Mapping for the 

100-yr water surface elevation is a composite of the 2-models using the NVP on the 

landward side and using the levee tool on the riverine side of the embankment that runs 

parallel to Thornton Road. It should be noted that mapping of the water surface 

elevations in the area of Dennis Avenue uses County GIS topography.  This area is 

intended to be mapped as ‘Zone X Shaded’. 

 

GIS Processing 

To conform to FEMA and/or MDE mapping requirements, WM was directed to adjust 

cross section locations to be more tangential and perpendicular to the topography and 

stream centerline.  Field-run survey elevations were projected onto relocated cross 

section cutlines in ArcGIS in order to reduce skew and reach length errors. As a result, 

survey elevations were preserved, but may not represent the exact true horizontal 

location of those points. 

Some GIS processing was also performed in the Roland Run bypass reach where 

available LIDAR terrain data did not adequately capture channel topography. The 

thalweg of the bypass channel was modified by interpolating the field surveyed 

topography to properly show flow through the bypass channel during certain storm 

events. 

In addition, GIS terrain was changed in the Trebor Court cul-de-sac to represent field 

observed conditions and resulting backwater as previously modeled. A small portion of 

ineffective flow at Trebor Court (i.e. a ‘sump’ in the LiDAR data that does not exist in the 

field) was manually removed from the RAS Mapper floodplain results. 
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RESULTS 

The 100-year water surface elevations from the HEC-RAS model are shown in Table 2.  

Table 2: Summary of the 100-year Water Surface Elevation (WSEL) at each cross section along Roland 
Run 

Cross Section 100-Year WSEL (ft) Cross Section 100-Year WSEL (ft) 
103.2783 229.64 10806.69 290.81 
493.4865 230.77 11383.35 291.16 

L’Hirondelle Club Road Bridge 11846.84 291.23 
707.9006 238.04 12094.87 291.14 
954.6487 238.25 I-695 Crossing 
1189.119 238.63 12763.39 300.55 
1447.124 238.89 12944.85 300.56 
1739.061 239.03 13136.7 299.89 
1973.648 239.09 MTA Rail crossing upstream of I-695 

2267 239.17 13204.45 302.83 
Circle Road Bridge 13296.36 302.82 

2409.002 239.22 13758.94 302.95 
2542.503 239.27 14339.38 305.16 
3211.43 239.43 Seminary Avenue Bridge 

3404.844 239.53 14422.88 307.53 
Ruxton Road Bridge 14487.33 307.55 

3656.257 240.24 14705.62 307.64 
3839.763 240.34 14873.7 308.88 
4004.624 240.45 14954.25 309.86 
4454.497 241.24 15178.77 313.05 
4674.613 244.17 Morris Avenue Bridge 

Roland Avenue Bridge 15293.17 314.51 
4825.975 246.43 15503.17 316.44 
5016.758 246.81 15603.41 316.40 
5325.471 246.93 15748.73 318.80 
5499.501 248.12 16385.01 324.41 
5733.049 250.31 17271.59 334.78 
6000.218 252.21 17637.38 340.33 
6264.505 254.07 17835.96 342.14 

W Joppa Road and Thornton Road Bridge 18148.86 345.13 
6621.789 256.82 18426.18 348.07 
6932.521 259.61 18592.9 351.29 
7477.756* 262.75 18691.37 352.96 
7855.137* 262.90 18907.02 357.71 
8195.633* 263.42 19080.31 359.19 
8412.022* 265.54 19200.69 359.59 

Essex Farm Road Business Park Drive 
8649.864 268.38 19292.3 360.46 
8744.31 268.87 19594.98 361.23 

9061.835 269.57 19886.98 364.21 
9217.229 269.78 20197.03 366.36 
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9469.304 271.23 20499.32 369.21 
9624.84 272.36 20809.39 372.67 

9733.658 274.08 21027.5 375.62 
9866.649 274.16 21429.75 378.16 
10019.99 275.32 21472.71 378.48 
10318.67 277.01   
10501.93 278.58   
10654.79 279.12   

MTA Rail Crossing Downstream of I-695   
*Elevations are given for base HEC-RAS model. Elevations from Natural Valley Procedure and Levee 
models in area south of Essex Farm Road can be found in Appendix B. 
 
Table 2.1: Summary of the 100-year Water Surface Elevation (WSEL) at each cross section along Roland 
Run West Branch 

Cross Section 100-Year WSEL Cross Section 100-Year WSEL 
475.9553 271.98 2136.283 289.97 
771.6655 276.56 2450.338 292.74 
970.851 287.55 I-695 Culvert 

Thornton Road Bridge 2854.525 306.00 
1111.968 281.86 3425.694 305.69 
1155.273 282.88 3682.322 309.85 
1522.387 284.06 3991.195 313.12 
1742.82 286.73 4223.536 316.49 

1898.261 287.39 4515.771 320.75 
8308 Thornton Road Driveway  

1937.469 289.29  
 

SUMMARY AND CONCLUSIONS 

Wallace Montgomery was tasked by the County to prepare a hydraulic model for Roland 

Run.  Hydraulic modeling was prepared utilizing existing topography along with hydrology 

from StreamStats. Results for the 2-year, 10-year, 50-year, 100-year and 500-year water 

surface elevations are included in Appendix B. Cross sections and profiles utilized in 

HEC-RAS are included in Appendix D. 
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STREAMSTATS ANALYSES 

 
(ULTIMATE CONDITIONS) 

(2-yr, 10-yr, 100-yr, and 500-yr STORMS) 
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PK25 629 ft3/s
PK50 785 ft3/s
PK100 965 ft3/s
PK200 1170 ft3/s
PK500 1510 ft3/s

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf
(http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application 
of Hydrologic Methods in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland 
Department of the Environment_ 38 p.

Urban Flows Region Grid Statistics 

Statistic Value Unit Prediction Error 
(percent)

Equivalent years of 
record

90-Percent Prediction
Interval

Min Max
PK1 25 158 ft3/s
PK1 5 216 ft3/s
PK2 274 ft3/s
PK5 489 ft3/s
PK10 671 ft3/s
PK25 950 ft3/s
PK50 1200 ft3/s
PK100 1480 ft3/s
PK200 1800 ft3/s
PK500 2300 ft3/s

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf
(http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application 
of Hydrologic Methods in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland 
Department of the Environment_ 38 p.

Low Flows Region Grid Statistics 

Statistic Value Unit Prediction Error 
(percent)

Equivalent years of 
record

90-Percent Prediction
Interval

Min Max
M7D2Y 0.18 ft3/s
M7D10Y 0.0786 ft3/s
M7D20Y 0.0547 ft3/s
M14D2Y 0.2 ft3/s
M14D10Y 0.0925 ft3/s
M14D20Y 0.0681 ft3/s
M30D2Y 0.22 ft3/s
M30D10Y 0.11 ft3/s
M30D20Y 0.0821 ft3/s

http://pubs.er.usgs.gov/usgspubs/wri/wri944020 (http://pubs.er.usgs.gov/usgspubs/wri/wri944020)
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey 
Water-Resources Investigations Report 94-4020_ 113 p._ 10 plates

Page 2 of 3StreamStats Flow Statistics Report

7/22/2015http://streamstatsags.cr.usgs.gov/v3_beta/FTreport.htm?rcode=MD&workspaceID=MD20...
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U.S. Department of the Interior | U.S. Geological Survey

 URL: http://streamstatsags.cr.usgs.gov/v3_beta/FTreport.htm
 Page Contact Information: StreamStats Help Streamstats Status
 Page Last Modified: 07/10/2015 15:54:20 (Web2) 

Page 3 of 3StreamStats Flow Statistics Report

7/22/2015http://streamstatsags.cr.usgs.gov/v3_beta/FTreport.htm?rcode=MD&workspaceID=MD20...









PK500 2580 ft3/s 46 25

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf
(http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application 
of Hydrologic Methods in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland 
Department of the Environment_ 38 p.

Urban Flows Region Grid Statistics 

Statistic Value Unit Prediction Error 
(percent)

Equivalent years of 
record

90-Percent Prediction
Interval

Min Max
PK1 25 270 ft3/s
PK1 5 367 ft3/s
PK2 460 ft3/s
PK5 817 ft3/s
PK10 1120 ft3/s
PK25 1590 ft3/s
PK50 2010 ft3/s
PK100 2490 ft3/s
PK200 3030 ft3/s
PK500 3900 ft3/s

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf
(http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application 
of Hydrologic Methods in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland 
Department of the Environment_ 38 p.

Low Flows Region Grid Statistics 

Statistic Value Unit Prediction Error 
(percent)

Equivalent years of 
record

90-Percent Prediction
Interval

Min Max
M7D2Y 0.45 ft3/s
M7D10Y 0.2 ft3/s
M7D20Y 0.14 ft3/s
M14D2Y 0.49 ft3/s
M14D10Y 0.23 ft3/s
M14D20Y 0.17 ft3/s
M30D2Y 0.53 ft3/s
M30D10Y 0.26 ft3/s
M30D20Y 0.21 ft3/s

http://pubs.er.usgs.gov/usgspubs/wri/wri944020 (http://pubs.er.usgs.gov/usgspubs/wri/wri944020)
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey 
Water-Resources Investigations Report 94-4020_ 113 p._ 10 plates
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PK500 2660 ft3/s 46 25

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf
(http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application 
of Hydrologic Methods in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland 
Department of the Environment_ 38 p.

Urban Flows Region Grid Statistics 

Statistic Value Unit Prediction Error 
(percent)

Equivalent years of 
record

90-Percent Prediction
Interval

Min Max
PK1 25 275 ft3/s
PK1 5 373 ft3/s
PK2 469 ft3/s
PK5 833 ft3/s
PK10 1150 ft3/s
PK25 1620 ft3/s
PK50 2060 ft3/s
PK100 2550 ft3/s
PK200 3120 ft3/s
PK500 4010 ft3/s

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf
(http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application 
of Hydrologic Methods in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland 
Department of the Environment_ 38 p.

Low Flows Region Grid Statistics 

Statistic Value Unit Prediction Error 
(percent)

Equivalent years of 
record

90-Percent Prediction
Interval

Min Max
M7D2Y 0.47 ft3/s
M7D10Y 0.21 ft3/s
M7D20Y 0.15 ft3/s
M14D2Y 0.51 ft3/s
M14D10Y 0.24 ft3/s
M14D20Y 0.18 ft3/s
M30D2Y 0.56 ft3/s
M30D10Y 0.28 ft3/s
M30D20Y 0.22 ft3/s

http://pubs.er.usgs.gov/usgspubs/wri/wri944020 (http://pubs.er.usgs.gov/usgspubs/wri/wri944020)
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey 
Water-Resources Investigations Report 94-4020_ 113 p._ 10 plates
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PK500 2840 ft3/s 46 25

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf
(http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application 
of Hydrologic Methods in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland 
Department of the Environment_ 38 p.

Urban Flows Region Grid Statistics 

Statistic Value Unit Prediction Error 
(percent)

Equivalent years of 
record

90-Percent Prediction
Interval

Min Max
PK1 25 293 ft3/s
PK1 5 397 ft3/s
PK2 498 ft3/s
PK5 886 ft3/s
PK10 1220 ft3/s
PK25 1730 ft3/s
PK50 2190 ft3/s
PK100 2720 ft3/s
PK200 3330 ft3/s
PK500 4300 ft3/s

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf
(http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application 
of Hydrologic Methods in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland 
Department of the Environment_ 38 p.

Low Flows Region Grid Statistics 

Statistic Value Unit Prediction Error 
(percent)

Equivalent years of 
record

90-Percent Prediction
Interval

Min Max
M7D2Y 0.53 ft3/s
M7D10Y 0.24 ft3/s
M7D20Y 0.17 ft3/s
M14D2Y 0.57 ft3/s
M14D10Y 0.27 ft3/s
M14D20Y 0.21 ft3/s
M30D2Y 0.62 ft3/s
M30D10Y 0.31 ft3/s
M30D20Y 0.24 ft3/s

http://pubs.er.usgs.gov/usgspubs/wri/wri944020 (http://pubs.er.usgs.gov/usgspubs/wri/wri944020)
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey 
Water-Resources Investigations Report 94-4020_ 113 p._ 10 plates
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Urban Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
PK1 25 326 ft3/s
PK1 5 442 ft3/s
PK2 554 ft3/s
PK5 988 ft3/s
PK10 1360 ft3/s
PK25 1950 ft3/s
PK50 2480 ft3/s
PK100 3090 ft3/s
PK200 3790 ft3/s
PK500 4920 ft3/s

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf (http://www.gishydro.umd.edu/HydroPanel
/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application of Hydrologic Methods
in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland Department of the Environment_ 38 p.

Low Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
M7D2Y 0.67 ft3/s
M7D10Y 0.3 ft3/s
M7D20Y 0.22 ft3/s
M14D2Y 0.72 ft3/s
M14D10Y 0.35 ft3/s
M14D20Y 0.26 ft3/s
M30D2Y 0.79 ft3/s
M30D10Y 0.4 ft3/s
M30D20Y 0.31 ft3/s

http://pubs.er.usgs.gov/usgspubs/wri/wri944020 (http://pubs.er.usgs.gov/usgspubs/wri/wri944020)
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey Water-Resources
Investigations Report 94-4020_ 113 p._ 10 plates
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Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
PK1 25 418 ft3/s
PK1 5 566 ft3/s
PK2 707 ft3/s
PK5 1260 ft3/s
PK10 1730 ft3/s
PK25 2470 ft3/s
PK50 3140 ft3/s
PK100 3920 ft3/s
PK200 4820 ft3/s
PK500 6260 ft3/s

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf (http://www.gishydro.umd.edu/HydroPanel
/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application of Hydrologic Methods
in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland Department of the Environment_ 38 p.

Low Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
M7D2Y 1 ft3/s 12
M7D10Y 0.46 ft3/s 20
M7D20Y 0.34 ft3/s 25
M14D2Y 1.08 ft3/s 10
M14D10Y 0.52 ft3/s 19
M14D20Y 0.4 ft3/s 24
M30D2Y 1.17 ft3/s 8.9
M30D10Y 0.6 ft3/s 18
M30D20Y 0.47 ft3/s 23

http://pubs.er.usgs.gov/usgspubs/wri/wri944020 (http://pubs.er.usgs.gov/usgspubs/wri/wri944020)
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey Water-Resources
Investigations Report 94-4020_ 113 p._ 10 plates
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http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf
(http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application 
of Hydrologic Methods in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland 
Department of the Environment_ 38 p.

Urban Flows Region Grid Statistics 

Statistic Value Unit Prediction Error 
(percent)

Equivalent years of 
record

90-Percent Prediction
Interval

Min Max
PK1 25 448 ft3/s
PK1 5 607 ft3/s
PK2 757 ft3/s
PK5 1350 ft3/s
PK10 1870 ft3/s
PK25 2670 ft3/s
PK50 3410 ft3/s
PK100 4260 ft3/s
PK200 5260 ft3/s
PK500 6850 ft3/s

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf
(http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application 
of Hydrologic Methods in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland 
Department of the Environment_ 38 p.

Low Flows Region Grid Statistics 

Statistic Value Unit Prediction Error 
(percent)

Equivalent years of 
record

90-Percent Prediction
Interval

Min Max
M7D2Y 1.17 ft3/s 12
M7D10Y 0.54 ft3/s 20
M7D20Y 0.4 ft3/s 25
M14D2Y 1.27 ft3/s 10
M14D10Y 0.61 ft3/s 19
M14D20Y 0.47 ft3/s 24
M30D2Y 1.37 ft3/s 8.9
M30D10Y 0.7 ft3/s 18
M30D20Y 0.56 ft3/s 23

http://pubs.er.usgs.gov/usgspubs/wri/wri944020 (http://pubs.er.usgs.gov/usgspubs/wri/wri944020)
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey 
Water-Resources Investigations Report 94-4020_ 113 p._ 10 plates
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Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
PK1 25 448 ft3/s
PK1 5 606 ft3/s
PK2 757 ft3/s
PK5 1350 ft3/s
PK10 1860 ft3/s
PK25 2670 ft3/s
PK50 3400 ft3/s
PK100 4250 ft3/s
PK200 5250 ft3/s
PK500 6840 ft3/s

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf (http://www.gishydro.umd.edu/HydroPanel
/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application of Hydrologic Methods
in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland Department of the Environment_ 38 p.

Low Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
M7D2Y 1.17 ft3/s 12
M7D10Y 0.54 ft3/s 20
M7D20Y 0.4 ft3/s 25
M14D2Y 1.26 ft3/s 10
M14D10Y 0.61 ft3/s 19
M14D20Y 0.47 ft3/s 24
M30D2Y 1.36 ft3/s 8.9
M30D10Y 0.7 ft3/s 18
M30D20Y 0.56 ft3/s 23

http://pubs.er.usgs.gov/usgspubs/wri/wri944020 (http://pubs.er.usgs.gov/usgspubs/wri/wri944020)
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey Water-Resources
Investigations Report 94-4020_ 113 p._ 10 plates
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Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
PK1 25 455 ft3/s
PK1 5 616 ft3/s
PK2 769 ft3/s
PK5 1370 ft3/s
PK10 1900 ft3/s
PK25 2710 ft3/s
PK50 3470 ft3/s
PK100 4340 ft3/s
PK200 5360 ft3/s
PK500 6990 ft3/s

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf (http://www.gishydro.umd.edu/HydroPanel
/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application of Hydrologic Methods
in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland Department of the Environment_ 38 p.

Low Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
M7D2Y 1.21 ft3/s 12
M7D10Y 0.56 ft3/s 20
M7D20Y 0.42 ft3/s 25
M14D2Y 1.31 ft3/s 10
M14D10Y 0.64 ft3/s 19
M14D20Y 0.49 ft3/s 24
M30D2Y 1.42 ft3/s 8.9
M30D10Y 0.73 ft3/s 18
M30D20Y 0.58 ft3/s 23

http://pubs.er.usgs.gov/usgspubs/wri/wri944020 (http://pubs.er.usgs.gov/usgspubs/wri/wri944020)
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey Water-Resources
Investigations Report 94-4020_ 113 p._ 10 plates
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Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
PK1 25 547 ft3/s
PK1 5 740 ft3/s
PK2 925 ft3/s
PK5 1660 ft3/s
PK10 2330 ft3/s
PK25 3380 ft3/s
PK50 4360 ft3/s
PK100 5510 ft3/s
PK200 6880 ft3/s
PK500 9110 ft3/s

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf (http://www.gishydro.umd.edu/HydroPanel
/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application of Hydrologic Methods
in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland Department of the Environment_ 38 p.

Low Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
M7D2Y 1.94 ft3/s 12
M7D10Y 0.92 ft3/s 20
M7D20Y 0.69 ft3/s 25
M14D2Y 2.08 ft3/s 10
M14D10Y 1.03 ft3/s 19
M14D20Y 0.8 ft3/s 24
M30D2Y 2.25 ft3/s 8.9
M30D10Y 1.17 ft3/s 18
M30D20Y 0.94 ft3/s 23

http://pubs.er.usgs.gov/usgspubs/wri/wri944020 (http://pubs.er.usgs.gov/usgspubs/wri/wri944020)
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey Water-Resources
Investigations Report 94-4020_ 113 p._ 10 plates
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Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
PK1 25 589 ft3/s
PK1 5 796 ft3/s
PK2 996 ft3/s
PK5 1800 ft3/s
PK10 2520 ft3/s
PK25 3660 ft3/s
PK50 4740 ft3/s
PK100 6020 ft3/s
PK200 7540 ft3/s
PK500 10000 ft3/s

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf (http://www.gishydro.umd.edu/HydroPanel
/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application of Hydrologic Methods
in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland Department of the Environment_ 38 p.

Low Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
M7D2Y 2.29 ft3/s 12
M7D10Y 1.09 ft3/s 20
M7D20Y 0.83 ft3/s 25
M14D2Y 2.45 ft3/s 10
M14D10Y 1.22 ft3/s 19
M14D20Y 0.95 ft3/s 24
M30D2Y 2.64 ft3/s 8.9
M30D10Y 1.39 ft3/s 18
M30D20Y 1.11 ft3/s 23

http://pubs.er.usgs.gov/usgspubs/wri/wri944020 (http://pubs.er.usgs.gov/usgspubs/wri/wri944020)
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey Water-Resources
Investigations Report 94-4020_ 113 p._ 10 plates
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Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
PK1 25 118 ft3/s 42 3.3
PK1 5 161 ft3/s 37 3.8
PK2 212 ft3/s 35 4.5
PK5 413 ft3/s 29 13
PK10 606 ft3/s 26 24
PK25 937 ft3/s 26 38
PK50 1260 ft3/s 28 44
PK100 1670 ft3/s 31 45
PK200 2170 ft3/s 35 44
PK500 3020 ft3/s 41 40

http://www.gishydro.umd.edu/HydroPanel/hydrology_panel_report_3rd_edition_final.pdf (http://www.gishydro.umd.edu/HydroPanel
/hydrology_panel_report_3rd_edition_final.pdf)
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application of Hydrologic Methods
in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland Department of the Environment_ 38 p.

Low Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max
M7D2Y 0.33 ft3/s
M7D10Y 0.15 ft3/s
M7D20Y 0.1 ft3/s
M14D2Y 0.36 ft3/s
M14D10Y 0.17 ft3/s
M14D20Y 0.13 ft3/s
M30D2Y 0.4 ft3/s
M30D10Y 0.2 ft3/s
M30D20Y 0.15 ft3/s

http://pubs.er.usgs.gov/usgspubs/wri/wri944020 (http://pubs.er.usgs.gov/usgspubs/wri/wri944020)
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey Water-Resources
Investigations Report 94-4020_ 113 p._ 10 plates
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Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max

PK1 25 132 ft3/s 42 3.3
PK1 5 180 ft3/s 37 3.8

PK2 236 ft3/s 35 4.5

PK5 456 ft3/s 29 13
PK10 666 ft3/s 26 24

PK25 1020 ft3/s 26 38

PK50 1380 ft3/s 28 44
PK100 1810 ft3/s 31 45

PK200 2340 ft3/s 35 44

PK500 3240 ft3/s 41 40

http://www.gishydro.umd.edu/HydroPanel/hyd rology_panel_report_3rd_edition_final.pdf  (http://www.gishydro.umd.edu/HydroPanel
/hydrology_panel_report _3rd_edition_final.pdf )
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application of  Hydrologic Methods
in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland Department of the Environment_ 3 8 p.

Low Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max

M7D2Y 0.37 ft3/s

M7D10Y 0.16 ft3/s
M7D20Y 0.12 ft3/s

M14D2Y 0.41 ft3/s

M14D10Y 0.19 ft3/s
M14D20Y 0.14 ft3/s

M30D2Y 0.44 ft3/s

M30D10Y 0.22 ft3/s
M30D20Y 0.17 ft3/s

http://pubs.er.usgs.gov/usgspubs/wri/wri944020  (http://pubs.er.usgs.gov/usgspubs/wri/wri944020 )
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey Water-Resources
Investigations Report 94-4020_ 113 p._ 10 plates
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�/�R�F�D�W�L�R�Q��������Basin Characteris tics Ungaged Site Report��

Date: Fri July 31, 2015 10:19:26 AM GMT-4
NAD 1983 Latitude:    39.419  ( 39 25 08)
NAD 1983 Longitude: -76.6489  (-76 38 56)

Label Value Units Definition

DRNAREA 1.33 square miles Area that drains to a point on a stream
FOREST 22.9 percent Percentage of area covered by forest

STATSGOA 3.67 percent Percentage of area of Hydrologic Soil Type A from STATSGO

STATSGOD 4.55 percent Percentage of area of Hydrologic Soil Type D from STATSGO
PRECIP 46.7 inches Mean Annual Precipitation

ADJCOEFF 31.6 dimensionless
Coefficient to adjust estimates for percentage of carbonate rock in
Western Maryland

IMPERV 26.6 percent Percentage of impervious area
FOREST_MD 16.3 percent Percent forest from Maryland 2010 land-use data

SSURGOA 3.15 percent Percentage of area of  Hydrologic Soil Type A from SSURGO

SOILCorD 22.4 percent Percentage of area of Hydrologic Soil Type C or D from SSURGO
LIME 0 percent Percentage of area of limestone geology

BSLDEM10ff 0.0726 feet per foot Mean basin slope computed from 10 m DEM in feet per foot

LC11IMP 10.6 percent
Percentage of impervious area determined from NLCD 2011
impervious dataset

LC11DEV 70.9 percent Percentage of developed (u rban) land from NLCD 2011 classes 21-24
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�/�R�F�D�W�L�R�Q��������Flow S tatistics Ungaged Site Report��
Date: Fri July  31, 2015 10:22:24 AM GMT-4
Site Location: Maryland
NAD 1983 Latitude:    39.419  ( 39 25 08)
NAD 1983 Longitude: -76.6489  (-76 38 56)
Drainage Area: 1.33 mi2

Peak Flows Region Grid Basin Characteristics

100% Peak Piedmont and BlueRidge Rural 2010 AHMMD (1.33 mi2)

Parameter Value
Regression Equation Valid Range

Min Max
Drainage Area (square miles) 1.33 0.11 820

Percent Limestone (percent) 0 0 81.7

Percent forest from MD 2010 land use (percent) 16.3 2.7 100

Urban Flows Region Grid Basin Characteristics

100% Peak Piedmont Urban 2010 AHMMD (1.33 mi2)

Parameter Value
Regression Equation Valid Range

Min Max
Drainage Area (square miles) 1.33 0.49 102.05

Percent Impervious (percent) 26.6 10 37.5

Low Flows Region Grid Basin Characteristics

100% Low Flow Eastern Piedmont Subregion C (1.33 mi2)

Parameter Value
Regression Equation Valid Range

Min Max

Drainage Area (square miles) 1.33 (below min value 2.09) 2.09 133
Warning: Some parameters are outside the suggested range.  Estimates will be extrapol ations with unknown errors.

Peak Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max

PK1 25 109 ft3/s 42 2.8
PK1 5 146 ft3/s 38 3.1

PK2 190 ft3/s 36 3.7

PK5 369 ft3/s 31 9
PK10 542 ft3/s 31 14

PK25 848 ft3/s 32 20

PK50 1160 ft3/s 35 23
PK100 1540 ft3/s 38 24

PK200 2040 ft3/s 41 25

PK500 2890 ft3/s 46 25

http://www.gishydro.umd.edu/HydroPanel/hyd rology_panel_report_3rd_edition_final.pdf  (http://www.gishydro.umd.edu/HydroPanel
/hydrology_panel_report _3rd_edition_final.pdf )
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application of  Hydrologic Methods
in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland Department of the Environment_ 3 8 p.

Urban Flows Region Grid Statistics
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Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max

PK1 25 177 ft3/s 42 3.3
PK1 5 241 ft3/s 37 3.8

PK2 312 ft3/s 35 4.5

PK5 593 ft3/s 29 13
PK10 856 ft3/s 26 24

PK25 1300 ft3/s 26 38

PK50 1720 ft3/s 28 44
PK100 2240 ft3/s 31 45

PK200 2870 ft3/s 35 44

PK500 3930 ft3/s 41 40

http://www.gishydro.umd.edu/HydroPanel/hyd rology_panel_report_3rd_edition_final.pdf  (http://www.gishydro.umd.edu/HydroPanel
/hydrology_panel_report _3rd_edition_final.pdf )
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application of  Hydrologic Methods
in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland Department of the Environment_ 3 8 p.

Low Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max

M7D2Y 0.5 ft3/s

M7D10Y 0.22 ft3/s
M7D20Y 0.16 ft3/s

M14D2Y 0.54 ft3/s

M14D10Y 0.26 ft3/s
M14D20Y 0.19 ft3/s

M30D2Y 0.59 ft3/s

M30D10Y 0.3 ft3/s
M30D20Y 0.23 ft3/s

http://pubs.er.usgs.gov/usgspubs/wri/wri944020  (http://pubs.er.usgs.gov/usgspubs/wri/wri944020 )
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey Water-Resources
Investigations Report 94-4020_ 113 p._ 10 plates
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�/�R�F�D�W�L�R�Q��������Basin Characteristics Ungaged Site Report��

Date: Fri July 31, 2015 10:39:53 AM GMT-4
NAD 1983 Latitude:    39.4169  ( 39 25 01)
NAD 1983 Longitude: -76.6472  (-76 38 50)

Label Value Units Definition

DRNAREA 1.38 square miles Area that drains to a point on a stream
FOREST 22.3 percent Percentage of area covered by forest

STATSGOA 3.55 percent Percentage of area of Hydrologic Soil Type A from STATSGO

STATSGOD 4.63 percent Percentage of area of Hydrologic Soil Type D from STATSGO
PRECIP 46.7 inches Mean Annual Precipitation

ADJCOEFF 33.9 dimensionless
Coefficient to adjust estimates for percentage of carbonate rock in
Western Maryland

IMPERV 27 percent Percentage of impervious area
FOREST_MD 15.8 percent Percent forest from Maryland 2010 land-use data

SSURGOA 3.05 percent Percentage of area of  Hydrologic Soil Type A from SSURGO

SOILCorD 22.8 percent Percentage of area of Hydrologic Soil Type C or D from SSURGO
LIME 0 percent Percentage of area of limestone geology

BSLDEM10ff 0.0717 feet per foot Mean basin slope computed from 10 m DEM in feet per foot

LC11IMP 10.9 percent
Percentage of impervious area determined from NLCD 2011
impervious dataset

LC11DEV 71.7 percent Percentage of developed (u rban) land from NLCD 2011 classes 21-24
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�/�R�F�D�W�L�R�Q��������Flow S tatistics Ungaged Site Report��
Date: Fri July  31, 2015 10:40:35 AM GMT-4
Site Location: Maryland
NAD 1983 Latitude:    39.4169  ( 39 25 01)
NAD 1983 Longitude: -76.6472  (-76 38 50)
Drainage Area: 1.38 mi2

Peak Flows Region Grid Basin Characteristics

100% Peak Piedmont and BlueRidge Rural 2010 AHMMD (1.38 mi2)

Parameter Value
Regression Equation Valid Range

Min Max
Drainage Area (square miles) 1.38 0.11 820

Percent Limestone (percent) 0 0 81.7

Percent forest from MD 2010 land use (percent) 15.8 2.7 100

Urban Flows Region Grid Basin Characteristics

100% Peak Piedmont Urban 2010 AHMMD (1.38 mi2)

Parameter Value
Regression Equation Valid Range

Min Max
Drainage Area (square miles) 1.38 0.49 102.05

Percent Impervious (percent) 27 10 37.5

Low Flows Region Grid Basin Characteristics

100% Low Flow Eastern Piedmont Subregion C (1.38 mi2)

Parameter Value
Regression Equation Valid Range

Min Max

Drainage Area (square miles) 1.38 (below min value 2.09) 2.09 133
Warning: Some parameters are outside the suggested range.  Estimates will be extrapol ations with unknown errors.

Peak Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max

PK1 25 113 ft3/s 42 2.8
PK1 5 152 ft3/s 38 3.1

PK2 198 ft3/s 36 3.7

PK5 381 ft3/s 31 9
PK10 558 ft3/s 31 14

PK25 872 ft3/s 32 20

PK50 1190 ft3/s 35 23
PK100 1580 ft3/s 38 24

PK200 2080 ft3/s 41 25

PK500 2940 ft3/s 46 25

http://www.gishydro.umd.edu/HydroPanel/hyd rology_panel_report_3rd_edition_final.pdf  (http://www.gishydro.umd.edu/HydroPanel
/hydrology_panel_report _3rd_edition_final.pdf )
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application of  Hydrologic Methods
in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland Department of the Environment_ 3 8 p.

Urban Flows Region Grid Statistics
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Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max

PK1 25 183 ft3/s 42 3.3
PK1 5 249 ft3/s 37 3.8

PK2 322 ft3/s 35 4.5

PK5 611 ft3/s 29 13
PK10 881 ft3/s 26 24

PK25 1330 ft3/s 26 38

PK50 1770 ft3/s 28 44
PK100 2300 ft3/s 31 45

PK200 2940 ft3/s 35 44

PK500 4020 ft3/s 41 40

http://www.gishydro.umd.edu/HydroPanel/hyd rology_panel_report_3rd_edition_final.pdf  (http://www.gishydro.umd.edu/HydroPanel
/hydrology_panel_report _3rd_edition_final.pdf )
Thomas_ Jr._ W.O. and Moglen_ G.E._ 2010_ An Update of Regional Regression Equations for Maryland_ Appendix 3 in Application of  Hydrologic Methods
in Maryland_ Third Edition_ September 2010: Maryland State Highway Administration and Maryland Department of the Environment_ 3 8 p.

Low Flows Region Grid Statistics

Statistic Value Unit Prediction Error (percent) Equivalent years of record
90-Percent Prediction Interval

Min Max

M7D2Y 0.52 ft3/s

M7D10Y 0.23 ft3/s
M7D20Y 0.17 ft3/s

M14D2Y 0.57 ft3/s

M14D10Y 0.27 ft3/s
M14D20Y 0.2 ft3/s

M30D2Y 0.61 ft3/s

M30D10Y 0.31 ft3/s
M30D20Y 0.24 ft3/s

http://pubs.er.usgs.gov/usgspubs/wri/wri944020  (http://pubs.er.usgs.gov/usgspubs/wri/wri944020 )
Carpenter_ D.H._ and Hayes_ D.C._ 1996_ Low-flow characteristics of streams in Maryland and Delaware: U.S. Geological Survey Water-Resources
Investigations Report 94-4020_ 113 p._ 10 plates
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APPENDIX B 
 
 

HEC-RAS OUTPUT 
  



  

HEC-RAS  Plan: RR_Final

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

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

ROLAND RUNBYPASS BYPASS CHANNEL 1414.186 2 yr 0.01 299.85 299.06 299.06 299.06 0.001910 0.06 4.20 0.00

ROLAND RUNBYPASS BYPASS CHANNEL 1414.186 10 yr 0.01 299.85 299.06 299.06 299.06 0.001910 0.06 4.20 0.00

ROLAND RUNBYPASS BYPASS CHANNEL 1414.186 50 yr 0.01 299.85 299.16 299.06 299.16 0.000002 0.67 8.19 0.00

ROLAND RUNBYPASS BYPASS CHANNEL 1414.186 100 yr 0.01 299.85 299.18 299.06 299.18 0.000001 0.86 8.62 0.00

ROLAND RUNBYPASS BYPASS CHANNEL 1414.186 500 yr 0.01 299.85 299.30 299.30 0.000000 1.98 10.84 0.00

ROLAND RUNBYPASS BYPASS CHANNEL 1131.04 2 yr 0.01 296.73 296.11 296.10 296.11 0.009380 0.02 0.51 0.00

ROLAND RUNBYPASS BYPASS CHANNEL 1131.04 10 yr 0.01 296.73 296.11 296.10 296.11 0.009334 0.02 0.51 0.00

ROLAND RUNBYPASS BYPASS CHANNEL 1131.04 50 yr 3.45 296.73 296.60 296.59 296.73 0.013033 1.21 4.30 0.00

ROLAND RUNBYPASS BYPASS CHANNEL 1131.04 100 yr 4.50 296.73 296.66 296.65 296.81 0.013503 1.46 4.72 0.00

ROLAND RUNBYPASS BYPASS CHANNEL 1131.04 500 yr 18.16 296.73 297.12 297.12 297.31 0.010012 1.95 5.35 13.58 0.79

ROLAND RUNBYPASS BYPASS CHANNEL 876.3731 2 yr 0.01 292.59 292.63 292.63 292.64 0.021464 0.69 0.01 0.65 0.81

ROLAND RUNBYPASS BYPASS CHANNEL 876.3731 10 yr 0.01 292.59 292.63 292.63 292.64 0.021464 0.69 0.01 0.65 0.81

ROLAND RUNBYPASS BYPASS CHANNEL 876.3731 50 yr 3.45 292.59 293.02 293.02 293.12 0.015238 2.60 1.33 6.96 0.99

ROLAND RUNBYPASS BYPASS CHANNEL 876.3731 100 yr 4.50 292.59 293.07 293.07 293.18 0.014738 2.75 1.64 8.28 0.99

ROLAND RUNBYPASS BYPASS CHANNEL 876.3731 500 yr 18.16 292.59 293.44 293.44 293.61 0.010396 3.29 5.52 21.04 1.00

ROLAND RUNBYPASS BYPASS CHANNEL 146.4548 2 yr 0.01 278.13 278.15 278.15 278.15 0.032832 0.44 0.02 2.11 0.74

ROLAND RUNBYPASS BYPASS CHANNEL 146.4548 10 yr 0.01 278.13 278.15 278.15 278.16 0.023000 0.38 0.03 2.26 0.63

ROLAND RUNBYPASS BYPASS CHANNEL 146.4548 50 yr 3.45 278.13 279.40 279.40 0.000017 0.21 16.76 15.24 0.03

ROLAND RUNBYPASS BYPASS CHANNEL 146.4548 100 yr 4.50 278.13 280.22 280.22 0.000005 0.15 30.16 19.23 0.02

ROLAND RUNBYPASS BYPASS CHANNEL 146.4548 500 yr 18.16 278.13 282.28 282.28 0.000004 0.23 95.73 45.80 0.02

ROLAND RUN WEST WESTERN BRANCH 4515.771 2 yr 211.00 315.29 318.40 317.42 318.59 0.003669 3.66 73.43 87.74 0.44

ROLAND RUN WEST WESTERN BRANCH 4515.771 10 yr 603.00 315.29 319.33 318.96 319.70 0.005392 5.64 180.92 139.47 0.57

ROLAND RUN WEST WESTERN BRANCH 4515.771 50 yr 1260.00 315.29 320.30 319.83 320.74 0.005460 6.81 335.35 172.77 0.60

ROLAND RUN WEST WESTERN BRANCH 4515.771 100 yr 1660.00 315.29 320.75 320.19 321.23 0.005468 7.31 415.16 180.89 0.61

ROLAND RUN WEST WESTERN BRANCH 4515.771 500 yr 3020.00 315.29 322.00 321.08 322.57 0.005313 8.49 656.30 204.34 0.62

ROLAND RUN WEST WESTERN BRANCH 4223.536 2 yr 211.00 312.03 313.97 313.97 314.64 0.022521 6.59 32.03 24.31 1.01

ROLAND RUN WEST WESTERN BRANCH 4223.536 10 yr 603.00 312.03 315.32 315.32 315.92 0.010160 7.02 143.27 136.81 0.76

ROLAND RUN WEST WESTERN BRANCH 4223.536 50 yr 1260.00 312.03 316.15 316.15 316.88 0.010694 8.64 273.84 175.26 0.82

ROLAND RUN WEST WESTERN BRANCH 4223.536 100 yr 1660.00 312.03 316.49 316.49 317.31 0.011222 9.42 335.21 184.14 0.85

ROLAND RUN WEST WESTERN BRANCH 4223.536 500 yr 3020.00 312.03 317.33 317.33 318.44 0.013282 11.70 496.87 203.22 0.96

ROLAND RUN WEST WESTERN BRANCH 3991.195 2 yr 211.00 308.76 311.20 310.50 311.34 0.003044 3.29 102.25 127.80 0.40

ROLAND RUN WEST WESTERN BRANCH 3991.195 10 yr 603.00 308.76 311.95 311.60 312.19 0.004578 4.96 223.14 189.76 0.52

ROLAND RUN WEST WESTERN BRANCH 3991.195 50 yr 1260.00 308.76 312.71 312.27 313.01 0.004924 6.03 378.60 215.32 0.56

ROLAND RUN WEST WESTERN BRANCH 3991.195 100 yr 1660.00 308.76 313.12 312.52 313.43 0.004743 6.35 467.87 229.00 0.56

ROLAND RUN WEST WESTERN BRANCH 3991.195 500 yr 3020.00 308.76 314.28 313.23 314.62 0.004035 6.94 755.61 266.29 0.54

ROLAND RUN WEST WESTERN BRANCH 3682.322 2 yr 211.00 306.38 307.06 307.06 307.53 0.030050 3.55 39.56 42.56 0.97

ROLAND RUN WEST WESTERN BRANCH 3682.322 10 yr 603.00 306.38 308.66 308.87 0.008727 4.82 174.91 139.93 0.66

ROLAND RUN WEST WESTERN BRANCH 3682.322 50 yr 1260.00 306.38 309.52 309.82 0.007371 5.85 308.55 167.58 0.65

ROLAND RUN WEST WESTERN BRANCH 3682.322 100 yr 1660.00 306.38 309.85 310.21 0.007921 6.56 363.84 176.09 0.68

ROLAND RUN WEST WESTERN BRANCH 3682.322 500 yr 3020.00 306.38 310.47 311.17 0.011846 9.16 479.22 192.34 0.86

ROLAND RUN WEST WESTERN BRANCH 3425.694 2 yr 211.00 304.00 303.58 303.66 0.004628 95.04 39.69 0.00

ROLAND RUN WEST WESTERN BRANCH 3425.694 10 yr 603.00 304.00 303.02 303.02 304.05 0.077304 73.72 36.04 0.00

ROLAND RUN WEST WESTERN BRANCH 3425.694 50 yr 1260.00 304.00 304.70 304.70 305.76 0.064260 6.28 153.18 71.33 1.48

ROLAND RUN WEST WESTERN BRANCH 3425.694 100 yr 1660.00 304.00 305.69 305.25 306.42 0.043133 8.33 244.50 113.34 1.36

ROLAND RUN WEST WESTERN BRANCH 3425.694 500 yr 3020.00 304.00 309.26 309.47 0.003982 6.35 933.24 240.73 0.52

ROLAND RUN WEST WESTERN BRANCH 2854.525 2 yr 211.00 293.92 295.66 295.58 296.28 0.019413 6.35 33.20 23.08 0.93

ROLAND RUN WEST WESTERN BRANCH 2854.525 10 yr 603.00 293.92 299.91 297.08 299.98 0.000606 2.73 383.85 173.89 0.20

ROLAND RUN WEST WESTERN BRANCH 2854.525 50 yr 1260.00 293.92 304.56 298.89 304.57 0.000083 1.52 1612.42 588.92 0.08

ROLAND RUN WEST WESTERN BRANCH 2854.525 100 yr 1660.00 293.92 306.00 299.31 306.01 0.000060 1.41 2194.91 690.31 0.07

ROLAND RUN WEST WESTERN BRANCH 2854.525 500 yr 3020.00 293.92 309.29 300.44 309.31 0.000037 1.31 3668.99 1126.58 0.06

ROLAND RUN WEST WESTERN BRANCH 2649.78 Culvert

ROLAND RUN WEST WESTERN BRANCH 2450.338 2 yr 311.00 287.60 289.98 289.14 290.15 0.004731 3.81 98.02 58.73 0.48

ROLAND RUN WEST WESTERN BRANCH 2450.338 10 yr 854.00 287.60 291.15 290.27 291.55 0.007101 6.00 176.64 80.39 0.62

ROLAND RUN WEST WESTERN BRANCH 2450.338 50 yr 1720.00 287.60 292.34 291.51 293.01 0.008699 8.12 289.87 134.88 0.72

ROLAND RUN WEST WESTERN BRANCH 2450.338 100 yr 2240.00 287.60 292.74 292.00 293.55 0.009441 9.02 339.79 162.92 0.76

ROLAND RUN WEST WESTERN BRANCH 2450.338 500 yr 3920.00 287.60 293.71 293.50 295.03 0.012082 11.67 465.67 346.53 0.89

ROLAND RUN WEST WESTERN BRANCH 2136.283 2 yr 311.00 283.73 286.49 286.49 287.44 0.019809 7.81 40.16 23.71 0.99

ROLAND RUN WEST WESTERN BRANCH 2136.283 10 yr 854.00 283.73 288.70 288.70 289.38 0.006905 7.50 183.53 147.16 0.66

ROLAND RUN WEST WESTERN BRANCH 2136.283 50 yr 1720.00 283.73 289.56 289.56 290.41 0.008231 9.33 329.70 189.45 0.74

ROLAND RUN WEST WESTERN BRANCH 2136.283 100 yr 2240.00 283.73 289.97 289.97 290.85 0.008341 9.90 410.04 204.57 0.76

ROLAND RUN WEST WESTERN BRANCH 2136.283 500 yr 3920.00 283.73 291.04 291.97 0.007952 10.93 642.98 230.31 0.76

ROLAND RUN WEST WESTERN BRANCH 1937.469 2 yr 311.00 280.26 286.03 283.37 286.17 0.001271 3.01 106.16 39.24 0.26

ROLAND RUN WEST WESTERN BRANCH 1937.469 10 yr 854.00 280.26 288.03 285.16 288.26 0.001575 4.34 300.37 173.81 0.31

ROLAND RUN WEST WESTERN BRANCH 1937.469 50 yr 1720.00 280.26 288.82 287.79 289.22 0.002730 6.18 447.03 194.78 0.41

ROLAND RUN WEST WESTERN BRANCH 1937.469 100 yr 2240.00 280.26 289.29 288.54 289.73 0.002940 6.70 540.94 205.62 0.43

ROLAND RUN WEST WESTERN BRANCH 1937.469 500 yr 3920.00 280.26 290.48 289.42 291.02 0.003329 7.87 812.87 245.70 0.47

ROLAND RUN WEST WESTERN BRANCH 1917.99 Bridge

ROLAND RUN WEST WESTERN BRANCH 1898.261 2 yr 311.00 281.30 284.56 284.01 285.00 0.008974 5.28 58.87 30.88 0.67

ROLAND RUN WEST WESTERN BRANCH 1898.261 10 yr 854.00 281.30 285.64 285.63 286.86 0.017909 8.85 96.46 39.16 0.99

ROLAND RUN WEST WESTERN BRANCH 1898.261 50 yr 1720.00 281.30 287.06 287.06 287.83 0.008195 7.85 268.20 156.95 0.72

ROLAND RUN WEST WESTERN BRANCH 1898.261 100 yr 2240.00 281.30 287.39 287.39 288.27 0.008473 8.46 323.47 174.59 0.74

ROLAND RUN WEST WESTERN BRANCH 1898.261 500 yr 3920.00 281.30 288.55 288.24 289.47 0.006319 8.64 547.68 213.73 0.67

ROLAND RUN WEST WESTERN BRANCH 1742.82 2 yr 311.00 280.19 282.80 283.34 0.012767 5.89 52.84 31.05 0.80

ROLAND RUN WEST WESTERN BRANCH 1742.82 10 yr 854.00 280.19 284.42 284.42 284.95 0.007356 6.36 197.74 204.17 0.66

ROLAND RUN WEST WESTERN BRANCH 1742.82 50 yr 1720.00 280.19 285.94 286.19 0.002701 5.11 526.15 226.81 0.43

ROLAND RUN WEST WESTERN BRANCH 1742.82 100 yr 2240.00 280.19 286.73 286.92 0.001805 4.66 729.76 275.30 0.36

ROLAND RUN WEST WESTERN BRANCH 1742.82 500 yr 3920.00 280.19 288.85 288.99 0.000699 3.64 1381.08 327.83 0.24

ROLAND RUN WEST WESTERN BRANCH 1522.387 2 yr 311.00 276.57 280.05 279.83 280.73 0.010881 7.15 51.81 29.33 0.78

ROLAND RUN WEST WESTERN BRANCH 1522.387 10 yr 854.00 276.57 281.81 281.56 282.91 0.010024 9.67 115.37 42.93 0.81

ROLAND RUN WEST WESTERN BRANCH 1522.387 50 yr 1720.00 276.57 283.27 283.27 285.01 0.011679 12.65 186.43 54.12 0.92
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ROLAND RUN WEST WESTERN BRANCH 1522.387 100 yr 2240.00 276.57 284.06 284.06 285.98 0.011279 13.53 231.68 97.47 0.93

ROLAND RUN WEST WESTERN BRANCH 1522.387 500 yr 3920.00 276.57 286.00 286.00 288.39 0.010847 15.73 362.22 177.95 0.95

ROLAND RUN WEST WESTERN BRANCH 1155.273 2 yr 311.00 273.33 277.17 276.33 277.55 0.006529 4.96 62.74 28.42 0.59

ROLAND RUN WEST WESTERN BRANCH 1155.273 10 yr 854.00 273.33 279.49 278.09 280.03 0.005278 5.89 145.10 43.53 0.57

ROLAND RUN WEST WESTERN BRANCH 1155.273 50 yr 1720.00 273.33 282.28 282.68 0.002040 5.46 469.12 293.74 0.39

ROLAND RUN WEST WESTERN BRANCH 1155.273 100 yr 2240.00 273.33 282.88 280.81 283.24 0.001868 5.55 647.83 309.54 0.38

ROLAND RUN WEST WESTERN BRANCH 1155.273 500 yr 3920.00 273.33 285.41 285.55 0.000644 4.04 1562.83 382.34 0.23

ROLAND RUN WEST WESTERN BRANCH 1111.968 2 yr 326.00 273.21 275.96 275.96 276.88 0.025593 7.70 42.36 23.07 1.00

ROLAND RUN WEST WESTERN BRANCH 1111.968 10 yr 890.00 273.21 277.79 277.79 279.34 0.017814 10.14 93.29 32.72 0.93

ROLAND RUN WEST WESTERN BRANCH 1111.968 50 yr 1790.00 273.21 281.23 279.78 282.33 0.005823 9.03 245.61 92.88 0.60

ROLAND RUN WEST WESTERN BRANCH 1111.968 100 yr 2320.00 273.21 281.86 281.86 282.91 0.005479 9.27 328.60 142.72 0.59

ROLAND RUN WEST WESTERN BRANCH 1111.968 500 yr 4060.00 273.21 285.40 282.95 285.53 0.000570 3.84 1506.43 403.03 0.20

ROLAND RUN WEST WESTERN BRANCH 1042.18 Bridge

ROLAND RUN WEST WESTERN BRANCH 970.851 2 yr 326.00 272.28 275.60 274.42 275.83 0.003010 3.91 85.43 34.62 0.39

ROLAND RUN WEST WESTERN BRANCH 970.851 10 yr 890.00 272.28 276.89 275.91 277.58 0.006099 7.01 135.53 44.83 0.59

ROLAND RUN WEST WESTERN BRANCH 970.851 50 yr 1790.00 272.28 278.07 277.72 279.43 0.008540 9.72 193.54 56.99 0.72

ROLAND RUN WEST WESTERN BRANCH 970.851 100 yr 2320.00 272.28 278.55 278.31 280.35 0.009744 10.97 217.75 61.19 0.78

ROLAND RUN WEST WESTERN BRANCH 970.851 500 yr 4060.00 272.28 280.83 280.83 282.46 0.007121 11.60 411.25 134.90 0.71

ROLAND RUN WEST WESTERN BRANCH 771.6655 2 yr 326.00 270.80 274.34 274.34 274.80 0.008557 5.85 71.97 82.10 0.67

ROLAND RUN WEST WESTERN BRANCH 771.6655 10 yr 890.00 270.80 275.21 275.21 275.95 0.010834 8.14 147.88 90.69 0.80

ROLAND RUN WEST WESTERN BRANCH 771.6655 50 yr 1790.00 270.80 276.08 276.08 277.22 0.012756 10.36 230.54 100.70 0.90

ROLAND RUN WEST WESTERN BRANCH 771.6655 100 yr 2320.00 270.80 276.56 276.56 277.83 0.012641 11.10 280.59 109.33 0.92

ROLAND RUN WEST WESTERN BRANCH 771.6655 500 yr 4060.00 270.80 277.76 277.76 279.43 0.012636 12.97 422.85 128.30 0.95

ROLAND RUN WEST WESTERN BRANCH 475.9553 2 yr 326.00 264.63 268.19 268.19 269.09 0.021919 7.62 42.75 23.77 1.00

ROLAND RUN WEST WESTERN BRANCH 475.9553 10 yr 890.00 264.63 270.20 270.20 271.21 0.013294 8.16 118.96 80.68 0.85

ROLAND RUN WEST WESTERN BRANCH 475.9553 50 yr 1790.00 264.63 271.51 271.51 272.50 0.009730 8.84 256.50 124.87 0.76

ROLAND RUN WEST WESTERN BRANCH 475.9553 100 yr 2320.00 264.63 271.98 271.98 273.03 0.009327 9.30 318.06 135.73 0.76

ROLAND RUN WEST WESTERN BRANCH 475.9553 500 yr 4060.00 264.63 272.99 272.99 274.32 0.009584 10.75 474.71 165.96 0.80

ROLAND RUN UPPER REACH 21472.71 2 yr 260.00 371.62 375.60 376.05 0.008590 5.40 48.49 24.85 0.65

ROLAND RUN UPPER REACH 21472.71 10 yr 641.00 371.62 377.08 377.45 0.004514 5.57 174.47 128.71 0.52

ROLAND RUN UPPER REACH 21472.71 50 yr 1150.00 371.62 378.31 378.55 0.002491 5.04 374.44 207.32 0.40

ROLAND RUN UPPER REACH 21472.71 100 yr 1420.00 371.62 378.48 378.78 0.003031 5.69 409.61 211.11 0.45

ROLAND RUN UPPER REACH 21472.71 500 yr 2220.00 371.62 379.11 379.49 0.003440 6.56 552.72 246.15 0.49

ROLAND RUN UPPER REACH 21429.75 2 yr 260.00 371.62 375.55 374.91 375.75 0.003823 4.18 83.24 53.03 0.45

ROLAND RUN UPPER REACH 21429.75 10 yr 641.00 371.62 377.01 375.86 377.27 0.002949 4.89 179.06 153.30 0.42

ROLAND RUN UPPER REACH 21429.75 50 yr 1150.00 371.62 378.12 376.76 378.44 0.002845 5.62 281.70 232.91 0.43

ROLAND RUN UPPER REACH 21429.75 100 yr 1420.00 371.62 378.16 377.14 378.62 0.004119 6.79 288.04 236.05 0.52

ROLAND RUN UPPER REACH 21429.75 500 yr 2220.00 371.62 378.41 378.41 379.25 0.007257 9.29 328.31 254.75 0.69

ROLAND RUN UPPER REACH 21027.5 2 yr 260.00 367.52 371.24 371.24 372.54 0.022978 9.19 28.87 13.59 0.96

ROLAND RUN UPPER REACH 21027.5 10 yr 641.00 367.52 373.45 373.45 374.92 0.014021 10.56 77.94 38.68 0.83

ROLAND RUN UPPER REACH 21027.5 50 yr 1150.00 367.52 375.16 375.16 376.41 0.009900 10.78 166.86 88.14 0.73

ROLAND RUN UPPER REACH 21027.5 100 yr 1420.00 367.52 375.62 375.62 376.47 0.006974 9.45 233.09 109.15 0.62

ROLAND RUN UPPER REACH 21027.5 500 yr 2220.00 367.52 376.25 376.25 377.30 0.007754 10.54 304.41 119.42 0.66

ROLAND RUN UPPER REACH 20809.39 2 yr 260.00 364.97 369.66 368.34 370.13 0.005117 5.53 51.57 28.66 0.51

ROLAND RUN UPPER REACH 20809.39 10 yr 641.00 364.97 371.22 370.73 371.96 0.006213 7.71 120.54 67.90 0.59

ROLAND RUN UPPER REACH 20809.39 50 yr 1150.00 364.97 372.53 371.99 373.26 0.005466 8.39 220.12 179.26 0.58

ROLAND RUN UPPER REACH 20809.39 100 yr 1420.00 364.97 372.67 372.67 373.63 0.007203 9.77 234.37 187.11 0.66

ROLAND RUN UPPER REACH 20809.39 500 yr 2220.00 364.97 373.21 373.17 373.90 0.005703 9.15 399.35 209.46 0.60

ROLAND RUN UPPER REACH 20499.32 2 yr 260.00 362.94 366.45 366.45 367.22 0.021694 7.03 36.99 24.61 1.00

ROLAND RUN UPPER REACH 20499.32 10 yr 641.00 362.94 367.71 367.71 368.90 0.017564 8.77 74.44 44.47 0.98

ROLAND RUN UPPER REACH 20499.32 50 yr 1150.00 362.94 368.90 368.90 370.55 0.014732 10.42 116.58 61.68 0.96

ROLAND RUN UPPER REACH 20499.32 100 yr 1420.00 362.94 369.21 369.21 370.46 0.010752 9.41 164.40 67.08 0.83

ROLAND RUN UPPER REACH 20499.32 500 yr 2220.00 362.94 370.29 370.29 371.65 0.009054 10.14 250.71 93.18 0.79

ROLAND RUN UPPER REACH 20197.03 2 yr 260.00 359.34 363.74 364.01 0.005328 4.19 62.11 29.79 0.51

ROLAND RUN UPPER REACH 20197.03 10 yr 641.00 359.34 364.93 365.45 0.006515 5.97 123.77 76.17 0.60

ROLAND RUN UPPER REACH 20197.03 50 yr 1150.00 359.34 365.86 366.50 0.006399 7.05 210.59 109.27 0.62

ROLAND RUN UPPER REACH 20197.03 100 yr 1420.00 359.34 366.36 365.79 366.96 0.005559 7.10 288.09 177.56 0.59

ROLAND RUN UPPER REACH 20197.03 500 yr 2220.00 359.34 367.19 367.71 0.004339 7.02 444.56 197.06 0.53

ROLAND RUN UPPER REACH 19886.98 2 yr 260.00 358.34 361.98 361.37 362.29 0.005866 4.71 67.67 49.03 0.56

ROLAND RUN UPPER REACH 19886.98 10 yr 641.00 358.34 363.04 362.66 363.50 0.006042 6.21 148.69 86.24 0.61

ROLAND RUN UPPER REACH 19886.98 50 yr 1150.00 358.34 363.86 363.40 364.48 0.006651 7.56 224.61 99.77 0.66

ROLAND RUN UPPER REACH 19886.98 100 yr 1420.00 358.34 364.21 363.73 364.95 0.007549 8.51 266.32 133.24 0.71

ROLAND RUN UPPER REACH 19886.98 500 yr 2220.00 358.34 364.82 364.70 365.81 0.008913 10.09 350.33 138.63 0.79

ROLAND RUN UPPER REACH 19594.98 2 yr 260.00 356.03 358.44 358.44 359.15 0.024716 7.19 39.29 28.85 1.06

ROLAND RUN UPPER REACH 19594.98 10 yr 641.00 356.03 359.69 359.69 360.66 0.017218 8.99 88.47 51.25 0.97

ROLAND RUN UPPER REACH 19594.98 50 yr 1150.00 356.03 360.78 360.78 361.80 0.013007 9.85 171.60 97.51 0.90

ROLAND RUN UPPER REACH 19594.98 100 yr 1420.00 356.03 361.23 361.23 362.22 0.011628 10.04 219.93 117.79 0.86

ROLAND RUN UPPER REACH 19594.98 500 yr 2220.00 356.03 362.47 362.47 363.26 0.008191 10.03 432.37 228.79 0.76

ROLAND RUN UPPER REACH 19292.3 2 yr 267.00 353.73 356.99 354.20 357.02 0.000338 1.23 193.65 82.32 0.13

ROLAND RUN UPPER REACH 19292.3 10 yr 817.00 353.73 358.04 355.55 358.17 0.001092 2.77 289.78 112.49 0.25

ROLAND RUN UPPER REACH 19292.3 50 yr 1450.00 353.73 359.98 356.75 360.07 0.000377 2.16 663.18 253.40 0.16

ROLAND RUN UPPER REACH 19292.3 100 yr 1790.00 353.73 360.46 357.11 360.56 0.000338 2.16 787.18 267.26 0.15

ROLAND RUN UPPER REACH 19292.3 500 yr 2760.00 353.73 361.46 357.92 361.59 0.000304 2.27 1069.94 297.20 0.15

ROLAND RUN UPPER REACH 19246.21 Mult Open

ROLAND RUN UPPER REACH 19200.69 2 yr 267.00 352.26 354.85 352.25 354.88 0.000584 1.06 191.43 74.39 0.16

ROLAND RUN UPPER REACH 19200.69 10 yr 817.00 352.26 357.65 353.56 357.71 0.000552 1.85 434.92 118.96 0.17

ROLAND RUN UPPER REACH 19200.69 50 yr 1450.00 352.26 359.07 354.59 359.16 0.000806 2.74 636.78 165.57 0.22

ROLAND RUN UPPER REACH 19200.69 100 yr 1790.00 352.26 359.59 354.97 359.69 0.000854 3.01 731.13 176.03 0.23

ROLAND RUN UPPER REACH 19200.69 500 yr 2760.00 352.26 360.80 355.86 360.94 0.000974 3.68 964.57 215.18 0.25
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ROLAND RUN UPPER REACH 19080.31 2 yr 267.00 349.85 354.49 352.04 354.59 0.001064 2.63 101.38 27.60 0.24

ROLAND RUN UPPER REACH 19080.31 10 yr 817.00 349.85 357.00 353.78 357.31 0.001840 4.51 182.20 113.58 0.34

ROLAND RUN UPPER REACH 19080.31 50 yr 1450.00 349.85 358.69 355.35 358.86 0.000891 3.76 465.02 138.10 0.25

ROLAND RUN UPPER REACH 19080.31 100 yr 1790.00 349.85 359.18 356.05 359.38 0.000946 4.05 535.79 150.60 0.26

ROLAND RUN UPPER REACH 19080.31 500 yr 2760.00 349.85 360.35 357.59 360.60 0.001030 4.64 730.68 185.61 0.28

ROLAND RUN UPPER REACH 18907.02 2 yr 267.00 351.03 353.72 353.19 354.16 0.008676 5.29 50.45 25.12 0.66

ROLAND RUN UPPER REACH 18907.02 10 yr 817.00 351.03 355.44 354.94 356.57 0.012047 8.53 95.78 28.34 0.82

ROLAND RUN UPPER REACH 18907.02 50 yr 1450.00 351.03 357.21 357.21 358.41 0.008688 9.05 190.71 100.24 0.73

ROLAND RUN UPPER REACH 18907.02 100 yr 1790.00 351.03 357.71 357.71 358.92 0.008118 9.36 242.89 106.56 0.72

ROLAND RUN UPPER REACH 18907.02 500 yr 2760.00 351.03 358.57 358.57 360.08 0.009078 10.96 338.79 119.40 0.78

ROLAND RUN UPPER REACH 18691.37 2 yr 267.00 347.23 349.34 349.34 350.05 0.021438 6.76 39.50 27.88 1.00

ROLAND RUN UPPER REACH 18691.37 10 yr 817.00 347.23 350.99 350.99 352.21 0.016071 8.91 94.51 45.46 0.95

ROLAND RUN UPPER REACH 18691.37 50 yr 1450.00 347.23 352.40 352.40 353.72 0.010825 9.62 181.19 82.78 0.83

ROLAND RUN UPPER REACH 18691.37 100 yr 1790.00 347.23 352.96 352.96 354.28 0.009573 9.84 233.54 103.19 0.80

ROLAND RUN UPPER REACH 18691.37 500 yr 2760.00 347.23 354.05 354.05 355.45 0.008562 10.70 369.29 174.45 0.78

ROLAND RUN UPPER REACH 18592.9 2 yr 267.00 343.44 346.79 345.58 347.03 0.003458 3.91 68.31 26.43 0.43

ROLAND RUN UPPER REACH 18592.9 10 yr 817.00 343.44 349.08 347.36 349.61 0.004031 5.87 143.91 44.57 0.50

ROLAND RUN UPPER REACH 18592.9 50 yr 1450.00 343.44 350.81 348.90 351.52 0.003606 6.97 236.22 62.46 0.50

ROLAND RUN UPPER REACH 18592.9 100 yr 1790.00 343.44 351.29 349.58 352.16 0.004058 7.78 267.36 67.86 0.54

ROLAND RUN UPPER REACH 18592.9 500 yr 2760.00 343.44 352.57 351.15 353.68 0.004410 9.14 400.59 137.16 0.58

ROLAND RUN UPPER REACH 18426.18 2 yr 267.00 341.84 345.08 345.34 0.004203 4.11 64.93 27.60 0.47

ROLAND RUN UPPER REACH 18426.18 10 yr 817.00 341.84 346.82 345.82 347.50 0.005684 6.76 135.68 55.55 0.60

ROLAND RUN UPPER REACH 18426.18 50 yr 1450.00 341.84 347.34 347.34 348.85 0.011062 10.24 167.39 66.13 0.85

ROLAND RUN UPPER REACH 18426.18 100 yr 1790.00 341.84 348.07 348.07 349.52 0.009103 10.27 223.46 90.97 0.79

ROLAND RUN UPPER REACH 18426.18 500 yr 2760.00 341.84 349.06 349.06 350.84 0.009730 11.92 321.25 107.82 0.84

ROLAND RUN UPPER REACH 18148.86 2 yr 267.00 340.23 342.40 342.34 343.13 0.019047 6.83 39.14 25.45 0.96

ROLAND RUN UPPER REACH 18148.86 10 yr 817.00 340.23 343.87 343.87 345.03 0.015002 9.16 102.68 67.05 0.94

ROLAND RUN UPPER REACH 18148.86 50 yr 1450.00 340.23 344.92 344.92 345.60 0.007389 7.88 256.29 168.52 0.69

ROLAND RUN UPPER REACH 18148.86 100 yr 1790.00 340.23 345.13 345.13 345.91 0.008223 8.59 291.27 178.29 0.74

ROLAND RUN UPPER REACH 18148.86 500 yr 2760.00 340.23 345.71 345.71 346.63 0.008436 9.49 402.26 200.96 0.76

ROLAND RUN UPPER REACH 17835.96 2 yr 267.00 337.02 340.11 339.11 340.33 0.004726 3.76 87.80 198.09 0.49

ROLAND RUN UPPER REACH 17835.96 10 yr 817.00 337.02 341.12 341.39 0.004665 5.00 324.56 271.65 0.52

ROLAND RUN UPPER REACH 17835.96 50 yr 1450.00 337.02 341.87 342.15 0.004268 5.59 548.80 327.60 0.52

ROLAND RUN UPPER REACH 17835.96 100 yr 1790.00 337.02 342.14 342.44 0.004440 5.98 638.85 341.56 0.54

ROLAND RUN UPPER REACH 17835.96 500 yr 2760.00 337.02 342.85 343.18 0.004364 6.63 890.03 364.17 0.55

ROLAND RUN UPPER REACH 17637.38 2 yr 267.00 335.93 337.93 337.93 338.54 0.021823 6.25 43.25 38.81 0.99

ROLAND RUN UPPER REACH 17637.38 10 yr 817.00 335.93 339.27 339.27 339.95 0.011295 7.29 173.96 149.58 0.80

ROLAND RUN UPPER REACH 17637.38 50 yr 1450.00 335.93 339.98 339.98 340.77 0.011144 8.52 299.25 208.68 0.83

ROLAND RUN UPPER REACH 17637.38 100 yr 1790.00 335.93 340.33 340.33 341.09 0.010061 8.66 378.90 240.72 0.80

ROLAND RUN UPPER REACH 17637.38 500 yr 2760.00 335.93 340.90 340.90 341.80 0.010844 9.92 528.64 281.03 0.86

ROLAND RUN UPPER REACH 17271.59 2 yr 267.00 330.61 332.77 333.08 0.007236 4.43 60.32 36.83 0.59

ROLAND RUN UPPER REACH 17271.59 10 yr 817.00 330.61 333.88 333.88 334.51 0.009561 6.91 183.65 168.41 0.73

ROLAND RUN UPPER REACH 17271.59 50 yr 1450.00 330.61 334.53 334.53 335.32 0.010528 8.33 301.13 196.57 0.80

ROLAND RUN UPPER REACH 17271.59 100 yr 1790.00 330.61 334.78 334.78 335.66 0.011223 9.02 352.27 209.38 0.83

ROLAND RUN UPPER REACH 17271.59 500 yr 2760.00 330.61 335.45 335.45 336.45 0.011463 10.20 503.19 243.13 0.86

ROLAND RUN UPPER REACH 16385.01 2 yr 460.00 317.81 320.26 320.26 321.33 0.020730 8.30 55.44 26.26 1.01

ROLAND RUN UPPER REACH 16385.01 10 yr 1120.00 317.81 322.21 322.21 323.55 0.011830 9.60 132.27 55.78 0.84

ROLAND RUN UPPER REACH 16385.01 50 yr 2010.00 317.81 323.71 323.71 325.24 0.009663 10.72 245.59 101.47 0.80

ROLAND RUN UPPER REACH 16385.01 100 yr 2490.00 317.81 324.41 324.41 325.90 0.008405 10.82 329.60 138.55 0.76

ROLAND RUN UPPER REACH 16385.01 500 yr 3900.00 317.81 325.60 325.60 327.25 0.008175 11.99 526.02 191.28 0.78

ROLAND RUN UPPER REACH 15748.73 2 yr 460.00 310.04 314.09 313.12 314.52 0.004623 5.44 99.47 47.18 0.53

ROLAND RUN UPPER REACH 15748.73 10 yr 1120.00 310.04 315.99 314.84 316.73 0.004670 7.45 201.42 69.42 0.58

ROLAND RUN UPPER REACH 15748.73 50 yr 2010.00 310.04 317.86 316.45 318.74 0.004141 8.63 369.96 110.53 0.58

ROLAND RUN UPPER REACH 15748.73 100 yr 2490.00 310.04 318.80 317.23 319.67 0.003644 8.81 487.71 193.80 0.55

ROLAND RUN UPPER REACH 15748.73 500 yr 3900.00 310.04 319.06 318.83 320.95 0.007735 13.11 524.03 207.44 0.81

ROLAND RUN UPPER REACH 15603.41 2 yr 460.00 309.45 313.13 313.65 0.007772 5.78 79.52 32.69 0.65

ROLAND RUN UPPER REACH 15603.41 10 yr 1120.00 309.45 314.89 314.07 315.84 0.008034 7.81 144.36 41.65 0.71

ROLAND RUN UPPER REACH 15603.41 50 yr 2010.00 309.45 316.14 315.63 317.79 0.009656 10.37 207.07 61.26 0.82

ROLAND RUN UPPER REACH 15603.41 100 yr 2490.00 309.45 316.40 316.40 318.65 0.012410 12.16 223.61 67.49 0.93

ROLAND RUN UPPER REACH 15603.41 500 yr 3900.00 309.45 318.99 318.99 319.92 0.003938 8.95 654.24 329.81 0.56

ROLAND RUN UPPER REACH 15503.17 2 yr 460.00 308.86 312.59 311.57 312.99 0.005165 5.12 90.52 34.59 0.54

ROLAND RUN UPPER REACH 15503.17 10 yr 1120.00 308.86 313.50 313.21 314.81 0.012306 9.23 124.25 39.05 0.87

ROLAND RUN UPPER REACH 15503.17 50 yr 2010.00 308.86 315.37 315.37 316.86 0.008353 10.12 249.56 187.92 0.77

ROLAND RUN UPPER REACH 15503.17 100 yr 2490.00 308.86 316.44 316.44 317.18 0.004047 7.95 451.64 362.29 0.55

ROLAND RUN UPPER REACH 15503.17 500 yr 3900.00 308.86 316.75 316.75 317.46 0.004503 8.65 748.48 381.47 0.59

ROLAND RUN UPPER REACH 15293.17 2 yr 469.00 306.08 312.18 309.52 312.36 0.001455 3.50 157.07 180.35 0.30

ROLAND RUN UPPER REACH 15293.17 10 yr 1150.00 306.08 313.34 311.47 313.54 0.001619 4.35 413.21 258.05 0.33

ROLAND RUN UPPER REACH 15293.17 50 yr 2060.00 306.08 314.21 313.25 314.44 0.001730 4.97 659.62 305.45 0.35

ROLAND RUN UPPER REACH 15293.17 100 yr 2550.00 306.08 314.51 313.50 314.78 0.001877 5.34 753.54 315.37 0.37

ROLAND RUN UPPER REACH 15293.17 500 yr 4010.00 306.08 315.23 314.12 315.59 0.002280 6.31 989.04 342.16 0.41

ROLAND RUN UPPER REACH 15237.14 Bridge

ROLAND RUN UPPER REACH 15178.77 2 yr 469.00 305.53 308.78 308.23 309.49 0.010016 6.73 69.69 26.40 0.73

ROLAND RUN UPPER REACH 15178.77 10 yr 1150.00 305.53 310.10 310.10 311.91 0.017266 10.79 106.65 29.96 1.00

ROLAND RUN UPPER REACH 15178.77 50 yr 2060.00 305.53 312.81 312.81 313.54 0.004486 7.89 381.23 216.02 0.56

ROLAND RUN UPPER REACH 15178.77 100 yr 2550.00 305.53 313.05 313.05 313.89 0.005160 8.68 434.80 231.25 0.60

ROLAND RUN UPPER REACH 15178.77 500 yr 4010.00 305.53 313.72 313.72 314.69 0.005844 9.87 605.22 273.22 0.65

ROLAND RUN UPPER REACH 14954.25 2 yr 469.00 303.64 307.51 306.34 307.88 0.004447 5.04 111.22 107.85 0.50

ROLAND RUN UPPER REACH 14954.25 10 yr 1150.00 303.64 308.66 308.28 309.06 0.004205 6.03 269.50 159.71 0.51

ROLAND RUN UPPER REACH 14954.25 50 yr 2060.00 303.64 309.51 308.98 310.00 0.004410 6.96 417.52 188.30 0.54

ROLAND RUN UPPER REACH 14954.25 100 yr 2550.00 303.64 309.86 309.28 310.40 0.004551 7.38 484.94 199.99 0.55

ROLAND RUN UPPER REACH 14954.25 500 yr 4010.00 303.64 310.70 310.02 311.36 0.004513 8.08 666.15 231.80 0.56



HEC-RAS  Plan: RR_Final (Continued)

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

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

ROLAND RUN UPPER REACH 14873.7 2 yr 469.00 303.50 306.47 306.47 307.24 0.014814 7.14 71.19 61.28 0.88

ROLAND RUN UPPER REACH 14873.7 10 yr 1150.00 303.50 307.76 307.76 308.53 0.009859 8.05 206.37 145.90 0.78

ROLAND RUN UPPER REACH 14873.7 50 yr 2060.00 303.50 308.56 308.56 309.45 0.009936 9.32 340.05 185.44 0.81

ROLAND RUN UPPER REACH 14873.7 100 yr 2550.00 303.50 308.88 308.88 309.84 0.010035 9.86 402.90 199.54 0.82

ROLAND RUN UPPER REACH 14873.7 500 yr 4010.00 303.50 309.62 309.62 310.78 0.010805 11.32 561.12 231.06 0.87

ROLAND RUN UPPER REACH 14705.62 2 yr 469.00 301.17 304.79 304.10 305.26 0.006577 5.63 87.15 56.10 0.60

ROLAND RUN UPPER REACH 14705.62 10 yr 1150.00 301.17 306.11 305.79 306.64 0.004075 5.72 218.56 155.37 0.51

ROLAND RUN UPPER REACH 14705.62 50 yr 2060.00 301.17 306.92 306.53 307.72 0.003294 5.82 356.76 188.62 0.47

ROLAND RUN UPPER REACH 14705.62 100 yr 2550.00 301.17 307.64 308.38 0.001969 4.94 507.02 226.31 0.37

ROLAND RUN UPPER REACH 14705.62 500 yr 4010.00 301.17 308.06 307.90 309.44 0.003054 6.46 603.14 236.42 0.47

ROLAND RUN UPPER REACH 14487.33 2 yr 469.00 299.71 303.01 302.68 303.57 0.008812 6.22 97.19 82.45 0.71

ROLAND RUN UPPER REACH 14487.33 10 yr 1150.00 299.71 305.82 305.97 0.001326 4.04 530.88 216.34 0.31

ROLAND RUN UPPER REACH 14487.33 50 yr 2060.00 299.71 306.65 306.89 0.001900 5.33 726.23 255.25 0.38

ROLAND RUN UPPER REACH 14487.33 100 yr 2550.00 299.71 307.55 307.74 0.001342 4.92 978.28 303.90 0.33

ROLAND RUN UPPER REACH 14487.33 500 yr 4010.00 299.71 307.96 308.31 0.002407 6.84 1106.39 327.10 0.44

ROLAND RUN UPPER REACH 14422.88 2 yr 469.00 298.00 302.78 301.50 303.10 0.003114 5.23 135.20 92.43 0.45

ROLAND RUN UPPER REACH 14422.88 10 yr 1150.00 298.00 305.79 303.10 305.86 0.000484 2.98 645.83 232.82 0.20

ROLAND RUN UPPER REACH 14422.88 50 yr 2060.00 298.00 306.60 304.67 306.71 0.000760 4.01 875.56 312.65 0.25

ROLAND RUN UPPER REACH 14422.88 100 yr 2550.00 298.00 307.53 305.36 307.61 0.000482 3.43 1187.42 361.49 0.20

ROLAND RUN UPPER REACH 14422.88 500 yr 4010.00 298.00 307.92 305.76 308.09 0.000860 4.72 1332.78 386.58 0.27

ROLAND RUN UPPER REACH 14385.10 Bridge

ROLAND RUN UPPER REACH 14339.38 2 yr 469.00 298.00 301.39 301.39 302.32 0.015011 8.18 69.92 71.73 0.92

ROLAND RUN UPPER REACH 14339.38 10 yr 1150.00 298.00 302.94 302.94 304.48 0.014228 10.96 134.50 94.36 0.96

ROLAND RUN UPPER REACH 14339.38 50 yr 2060.00 298.00 304.47 304.47 306.62 0.013641 13.26 205.28 196.43 0.99

ROLAND RUN UPPER REACH 14339.38 100 yr 2550.00 298.00 305.16 305.16 307.60 0.013440 14.22 239.90 218.20 1.00

ROLAND RUN UPPER REACH 14339.38 500 yr 4010.00 298.00 306.65 305.61 307.07 0.002848 7.55 925.14 300.73 0.48

ROLAND RUN UPPER REACH 13758.94 2 yr 469.00 288.94 296.43 296.43 0.000046 0.82 757.88 270.41 0.06

ROLAND RUN UPPER REACH 13758.94 10 yr 1150.00 288.94 299.53 299.54 0.000021 0.72 1882.04 461.74 0.04

ROLAND RUN UPPER REACH 13758.94 50 yr 2060.00 288.94 302.58 302.59 0.000012 0.66 3530.05 635.75 0.03

ROLAND RUN UPPER REACH 13758.94 100 yr 2550.00 288.94 302.95 302.96 0.000016 0.77 3764.64 648.25 0.04

ROLAND RUN UPPER REACH 13758.94 500 yr 4010.00 288.94 306.84 306.85 0.000009 0.69 6481.97 734.91 0.03

ROLAND RUN UPPER REACH 13296.36 2 yr 498.00 292.29 296.22 295.01 296.33 0.001451 3.24 203.30 112.43 0.30

ROLAND RUN UPPER REACH 13296.36 10 yr 1220.00 292.29 299.43 296.14 299.50 0.000335 2.40 605.43 136.39 0.16

ROLAND RUN UPPER REACH 13296.36 50 yr 2190.00 292.29 302.49 296.88 302.56 0.000206 2.42 1038.60 191.31 0.14

ROLAND RUN UPPER REACH 13296.36 100 yr 2720.00 292.29 302.82 297.24 302.92 0.000276 2.86 1087.10 196.45 0.16

ROLAND RUN UPPER REACH 13296.36 500 yr 4300.00 292.29 306.75 298.16 306.83 0.000154 2.66 2304.40 489.60 0.12

ROLAND RUN UPPER REACH 13209   Lat Struct

ROLAND RUN UPPER REACH 13204.45 2 yr 554.00 291.86 295.89 294.19 296.07 0.001758 3.82 195.80 156.15 0.34

ROLAND RUN UPPER REACH 13204.45 10 yr 1360.00 291.86 299.17 295.72 299.37 0.000912 4.15 451.38 481.84 0.27

ROLAND RUN UPPER REACH 13204.45 50 yr 2478.83 291.86 302.50 297.05 302.51 0.000058 1.35 3164.65 632.13 0.07

ROLAND RUN UPPER REACH 13204.45 100 yr 3088.59 291.86 302.83 297.61 302.85 0.000074 1.55 3358.54 634.21 0.08

ROLAND RUN UPPER REACH 13204.45 500 yr 4914.78 291.86 306.77 299.05 306.78 0.000026 1.15 6554.95 911.73 0.05

ROLAND RUN UPPER REACH 13172.34 Bridge

ROLAND RUN UPPER REACH 13136.7 2 yr 554.00 290.04 294.75 293.36 295.20 0.004297 5.40 102.57 36.22 0.51

ROLAND RUN UPPER REACH 13136.7 10 yr 1360.00 290.04 295.48 295.35 297.32 0.014345 10.89 124.87 38.56 0.96

ROLAND RUN UPPER REACH 13136.7 50 yr 2476.56 290.04 297.88 297.39 300.17 0.009695 12.21 207.90 243.85 0.85

ROLAND RUN UPPER REACH 13136.7 100 yr 3085.51 290.04 299.89 298.75 301.55 0.005099 10.62 302.10 378.06 0.65

ROLAND RUN UPPER REACH 13136.7 500 yr 4901.85 290.04 306.25 300.60 306.28 0.000034 1.22 4175.05 750.13 0.06

ROLAND RUN UPPER REACH 12944.85 2 yr 554.00 289.31 293.47 293.30 293.90 0.005462 6.07 160.44 242.45 0.57

ROLAND RUN UPPER REACH 12944.85 10 yr 1360.00 289.31 295.32 294.27 295.49 0.001888 4.72 523.00 370.15 0.36

ROLAND RUN UPPER REACH 12944.85 50 yr 2476.56 289.31 298.77 294.94 298.83 0.000316 2.68 1371.30 498.45 0.16

ROLAND RUN UPPER REACH 12944.85 100 yr 3085.51 289.31 300.56 295.25 300.61 0.000190 2.35 1821.48 524.37 0.13

ROLAND RUN UPPER REACH 12944.85 500 yr 4901.85 289.31 306.22 296.03 306.26 0.000069 1.88 3245.28 628.28 0.08

ROLAND RUN UPPER REACH 12763.39 2 yr 554.00 287.40 292.45 292.45 292.85 0.007285 5.77 173.08 222.65 0.55

ROLAND RUN UPPER REACH 12763.39 10 yr 1360.00 287.40 295.23 293.12 295.28 0.000713 2.68 850.13 468.05 0.19

ROLAND RUN UPPER REACH 12763.39 50 yr 2476.56 287.40 298.75 293.70 298.78 0.000201 1.92 1845.90 616.26 0.11

ROLAND RUN UPPER REACH 12763.39 100 yr 3085.51 287.40 300.55 293.96 300.58 0.000139 1.79 2354.49 672.23 0.09

ROLAND RUN UPPER REACH 12763.39 500 yr 4901.85 287.40 306.22 294.70 306.25 0.000062 1.57 3957.79 773.22 0.07

ROLAND RUN UPPER REACH 12424.51 Culvert

ROLAND RUN UPPER REACH 12094.87 2 yr 554.00 282.32 286.30 285.16 286.58 0.004015 4.24 130.57 279.33 0.46

ROLAND RUN UPPER REACH 12094.87 10 yr 1360.00 282.32 287.42 286.59 288.18 0.008908 6.98 194.73 345.55 0.71

ROLAND RUN UPPER REACH 12094.87 50 yr 2476.56 282.32 288.10 288.10 289.72 0.017011 10.21 242.59 416.26 1.00

ROLAND RUN UPPER REACH 12094.87 100 yr 3085.51 282.32 291.14 288.85 291.63 0.002666 5.70 569.18 682.13 0.43

ROLAND RUN UPPER REACH 12094.87 500 yr 4901.85 282.32 294.71 290.05 294.97 0.000840 4.50 1575.25 927.39 0.27

ROLAND RUN UPPER REACH 12094   Lat Struct

ROLAND RUN UPPER REACH 11846.84 2 yr 707.00 280.84 284.49 284.49 284.98 0.009916 6.01 188.81 241.57 0.72

ROLAND RUN UPPER REACH 11846.84 10 yr 1730.00 280.84 285.60 286.03 0.008086 6.51 504.88 331.68 0.68

ROLAND RUN UPPER REACH 11846.84 50 yr 3136.56 280.84 287.35 287.58 0.002909 5.38 1201.35 436.63 0.44

ROLAND RUN UPPER REACH 11846.84 100 yr 3915.51 280.84 291.23 291.27 0.000290 2.56 3242.64 572.95 0.16

ROLAND RUN UPPER REACH 11846.84 500 yr 6241.85 280.84 294.75 294.79 0.000164 2.43 5343.20 615.62 0.12

ROLAND RUN UPPER REACH 11383.35 2 yr 707.00 277.03 280.44 280.92 0.007108 5.60 126.24 51.05 0.63

ROLAND RUN UPPER REACH 11383.35 10 yr 1730.00 277.03 283.02 283.58 0.003817 6.05 328.69 153.58 0.51

ROLAND RUN UPPER REACH 11383.35 50 yr 3136.56 277.03 286.87 287.02 0.000647 3.78 1697.67 452.84 0.23

ROLAND RUN UPPER REACH 11383.35 100 yr 3915.51 277.03 291.16 291.19 0.000125 2.19 3904.43 565.01 0.11

ROLAND RUN UPPER REACH 11383.35 500 yr 6241.85 277.03 294.70 294.74 0.000095 2.26 5970.89 600.25 0.10

ROLAND RUN UPPER REACH 10806.69 2 yr 707.00 272.48 278.03 275.88 278.34 0.002980 4.49 169.00 78.62 0.39

ROLAND RUN UPPER REACH 10806.69 10 yr 1730.00 272.48 281.89 278.08 282.21 0.001482 4.89 430.80 105.57 0.30
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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

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

ROLAND RUN UPPER REACH 10806.69 50 yr 3136.56 272.48 286.23 279.94 286.56 0.000911 5.12 751.44 130.69 0.26

ROLAND RUN UPPER REACH 10806.69 100 yr 3915.51 272.48 290.81 280.71 291.05 0.000437 4.37 1089.91 167.87 0.19

ROLAND RUN UPPER REACH 10806.69 500 yr 6241.85 272.48 294.51 282.69 294.65 0.000213 3.48 2408.55 180.72 0.13

ROLAND RUN UPPER REACH 10730.74 Bridge

ROLAND RUN UPPER REACH 10654.79 2 yr 707.00 270.22 274.82 273.27 275.12 0.003403 4.41 160.30 54.03 0.45

ROLAND RUN UPPER REACH 10654.79 10 yr 1730.00 270.22 276.88 275.05 277.45 0.003686 6.05 287.38 67.78 0.50

ROLAND RUN UPPER REACH 10654.79 50 yr 3136.56 270.22 278.53 276.63 279.50 0.004208 7.96 410.52 90.30 0.57

ROLAND RUN UPPER REACH 10654.79 100 yr 3915.51 270.22 279.12 277.34 280.35 0.004723 8.97 467.41 110.66 0.61

ROLAND RUN UPPER REACH 10654.79 500 yr 6241.85 270.22 280.53 279.46 282.41 0.005875 11.35 619.64 129.99 0.70

ROLAND RUN MIDDLE REACH1 10501.93 2 yr 757.00 270.02 273.94 273.06 274.37 0.006517 5.28 143.31 60.51 0.60

ROLAND RUN MIDDLE REACH1 10501.93 10 yr 1870.00 270.02 276.37 274.73 276.88 0.003396 5.89 367.16 152.85 0.49

ROLAND RUN MIDDLE REACH1 10501.93 50 yr 3410.00 270.02 278.04 276.27 278.82 0.003562 7.42 561.79 172.68 0.52

ROLAND RUN MIDDLE REACH1 10501.93 100 yr 4260.00 270.02 278.58 276.90 279.56 0.004067 8.39 630.64 179.97 0.57

ROLAND RUN MIDDLE REACH1 10501.93 500 yr 6850.00 270.02 279.75 278.54 281.41 0.005758 11.10 792.69 203.41 0.69

ROLAND RUN MIDDLE REACH1 10318.67 2 yr 757.00 268.26 272.55 273.16 0.006488 6.27 120.78 38.09 0.62

ROLAND RUN MIDDLE REACH1 10318.67 10 yr 1870.00 268.26 274.90 273.66 276.00 0.006377 8.48 239.91 93.87 0.66

ROLAND RUN MIDDLE REACH1 10318.67 50 yr 3410.00 268.26 276.39 276.34 277.87 0.006913 10.46 442.91 166.29 0.72

ROLAND RUN MIDDLE REACH1 10318.67 100 yr 4260.00 268.26 277.01 276.91 278.56 0.006826 11.04 552.08 182.51 0.72

ROLAND RUN MIDDLE REACH1 10318.67 500 yr 6850.00 268.26 278.40 278.27 280.22 0.007217 12.75 837.32 237.53 0.76

ROLAND RUN MIDDLE REACH1 10019.99 2 yr 757.00 266.26 271.42 271.79 0.003131 4.88 155.17 40.92 0.44

ROLAND RUN MIDDLE REACH1 10019.99 10 yr 1870.00 266.26 273.89 274.55 0.003226 6.72 336.95 146.54 0.48

ROLAND RUN MIDDLE REACH1 10019.99 50 yr 3410.00 266.26 274.87 274.43 276.01 0.005082 9.32 499.25 182.13 0.62

ROLAND RUN MIDDLE REACH1 10019.99 100 yr 4260.00 266.26 275.32 275.14 276.64 0.005662 10.26 585.36 194.77 0.66

ROLAND RUN MIDDLE REACH1 10019.99 500 yr 6850.00 266.26 276.74 276.74 278.20 0.005739 11.59 932.61 290.15 0.69

ROLAND RUN MIDDLE REACH1 9866.649 2 yr 757.00 265.35 270.32 270.77 0.004038 5.38 140.69 38.68 0.50

ROLAND RUN MIDDLE REACH1 9866.649 10 yr 1870.00 265.35 272.19 270.91 273.25 0.006297 8.37 260.59 215.37 0.65

ROLAND RUN MIDDLE REACH1 9866.649 50 yr 3410.00 265.35 273.64 274.51 0.004856 8.68 593.80 244.83 0.60

ROLAND RUN MIDDLE REACH1 9866.649 100 yr 4260.00 265.35 274.16 275.04 0.004710 9.00 724.76 255.25 0.60

ROLAND RUN MIDDLE REACH1 9866.649 500 yr 6850.00 265.35 275.47 276.40 0.004410 9.75 1085.25 295.40 0.59

ROLAND RUN MIDDLE REACH1 9733.658 2 yr 757.00 264.44 269.90 270.28 0.003066 4.95 153.05 38.29 0.44

ROLAND RUN MIDDLE REACH1 9733.658 10 yr 1870.00 264.44 272.25 272.58 0.002125 5.34 526.72 241.53 0.39

ROLAND RUN MIDDLE REACH1 9733.658 50 yr 3410.00 264.44 273.60 273.96 0.002021 5.97 872.91 269.84 0.39

ROLAND RUN MIDDLE REACH1 9733.658 100 yr 4260.00 264.44 274.08 274.49 0.002175 6.47 1005.33 281.86 0.41

ROLAND RUN MIDDLE REACH1 9733.658 500 yr 6850.00 264.44 275.32 275.85 0.002461 7.59 1384.85 331.95 0.45

ROLAND RUN MIDDLE REACH1 9624.84 2 yr 757.00 263.79 268.80 269.29 0.004574 5.59 135.35 38.72 0.53

ROLAND RUN MIDDLE REACH1 9624.84 10 yr 1870.00 263.79 270.61 269.52 271.62 0.006217 8.33 279.50 162.04 0.65

ROLAND RUN MIDDLE REACH1 9624.84 50 yr 3410.00 263.79 271.85 271.85 273.00 0.006458 9.81 525.72 238.73 0.69

ROLAND RUN MIDDLE REACH1 9624.84 100 yr 4260.00 263.79 272.36 272.36 273.51 0.006259 10.18 654.11 258.20 0.69

ROLAND RUN MIDDLE REACH1 9624.84 500 yr 6850.00 263.79 273.29 273.29 274.72 0.007318 11.99 906.99 282.34 0.76

ROLAND RUN MIDDLE REACH1 9469.304 2 yr 757.00 263.14 268.02 268.53 0.005175 5.75 131.72 41.45 0.56

ROLAND RUN MIDDLE REACH1 9469.304 10 yr 1870.00 263.14 270.53 269.47 270.88 0.002288 5.57 536.93 272.42 0.41

ROLAND RUN MIDDLE REACH1 9469.304 50 yr 3410.00 263.14 270.84 270.67 271.68 0.005409 8.88 626.29 287.31 0.63

ROLAND RUN MIDDLE REACH1 9469.304 100 yr 4260.00 263.14 271.23 271.06 272.14 0.005752 9.54 740.59 307.21 0.66

ROLAND RUN MIDDLE REACH1 9469.304 500 yr 6850.00 263.14 272.05 271.96 273.23 0.007037 11.43 1012.00 348.71 0.74

ROLAND RUN MIDDLE REACH1 9217.229 2 yr 757.00 261.83 265.97 266.78 0.009453 7.20 105.12 35.64 0.74

ROLAND RUN MIDDLE REACH1 9217.229 10 yr 1870.00 261.83 267.66 267.50 269.55 0.014355 11.04 169.43 40.66 0.95

ROLAND RUN MIDDLE REACH1 9217.229 50 yr 3410.00 261.83 269.48 269.48 270.28 0.005728 8.73 675.05 387.43 0.64

ROLAND RUN MIDDLE REACH1 9217.229 100 yr 4260.00 261.83 269.78 269.78 270.63 0.006158 9.35 793.67 405.22 0.66

ROLAND RUN MIDDLE REACH1 9217.229 500 yr 6850.00 261.83 271.56 271.99 0.002660 7.28 1558.25 448.50 0.46

ROLAND RUN MIDDLE REACH1 9061.835 2 yr 757.00 260.53 265.23 265.70 0.004467 5.50 137.62 38.60 0.51

ROLAND RUN MIDDLE REACH1 9061.835 10 yr 1870.00 260.53 267.00 265.88 267.87 0.006000 7.89 344.03 324.85 0.62

ROLAND RUN MIDDLE REACH1 9061.835 50 yr 3410.00 260.53 268.93 269.15 0.001610 5.08 1223.46 524.37 0.34

ROLAND RUN MIDDLE REACH1 9061.835 100 yr 4260.00 260.53 269.57 269.74 0.001286 4.81 1559.72 538.28 0.31

ROLAND RUN MIDDLE REACH1 9061.835 500 yr 6850.00 260.53 271.59 271.71 0.000679 4.10 2694.75 585.73 0.23

ROLAND RUN DOWNSTREAM 8744.31 2 yr 769.00 260.00 263.59 262.98 264.05 0.006085 5.72 144.35 68.80 0.59

ROLAND RUN DOWNSTREAM 8744.31 10 yr 1900.00 260.00 265.54 264.60 266.09 0.004711 6.22 320.77 108.48 0.54

ROLAND RUN DOWNSTREAM 8744.31 50 yr 3470.00 260.00 268.31 265.83 268.64 0.001499 4.86 761.51 670.26 0.33

ROLAND RUN DOWNSTREAM 8744.31 100 yr 4340.00 260.00 268.87 266.64 269.27 0.001614 5.32 859.87 684.04 0.35

ROLAND RUN DOWNSTREAM 8744.31 500 yr 6990.00 260.00 271.52 267.68 271.58 0.000219 2.41 3502.39 775.19 0.14

ROLAND RUN DOWNSTREAM 8649.864 2 yr 769.00 258.42 263.48 261.25 263.65 0.001429 3.26 245.21 86.30 0.30

ROLAND RUN DOWNSTREAM 8649.864 10 yr 1900.00 258.42 265.36 263.07 265.71 0.001808 4.83 410.17 89.18 0.36

ROLAND RUN DOWNSTREAM 8649.864 50 yr 3470.00 258.42 268.00 264.44 268.45 0.001409 5.52 650.61 93.22 0.34

ROLAND RUN DOWNSTREAM 8649.864 100 yr 4340.00 258.42 268.38 265.03 269.01 0.001868 6.55 685.86 93.80 0.39

ROLAND RUN DOWNSTREAM 8649.864 500 yr 6990.00 258.42 270.18 266.61 271.24 0.002415 8.46 863.97 103.59 0.46

ROLAND RUN DOWNSTREAM 8526.62 Bridge

ROLAND RUN DOWNSTREAM 8412.022 2 yr 769.00 256.30 261.60 260.01 261.91 0.004723 4.51 170.70 67.97 0.50

ROLAND RUN DOWNSTREAM 8412.022 10 yr 1900.00 256.30 263.23 262.23 263.75 0.005667 5.81 329.44 232.42 0.57

ROLAND RUN DOWNSTREAM 8412.022 50 yr 3470.00 256.30 264.76 263.36 265.51 0.004955 7.01 500.06 548.61 0.57

ROLAND RUN DOWNSTREAM 8412.022 100 yr 4340.00 256.30 265.54 263.90 266.39 0.004542 7.44 589.98 572.15 0.56

ROLAND RUN DOWNSTREAM 8412.022 500 yr 6990.00 256.30 267.71 265.29 268.77 0.003646 8.34 854.44 617.98 0.53

ROLAND RUN DOWNSTREAM 8195.633 2 yr 769.00 256.29 260.62 260.09 260.98 0.003850 5.14 171.62 94.81 0.49

ROLAND RUN DOWNSTREAM 8195.633 10 yr 1900.00 256.29 261.95 261.25 262.63 0.004357 6.78 303.70 222.75 0.55

ROLAND RUN DOWNSTREAM 8195.633 50 yr 3470.00 256.29 263.04 262.40 264.26 0.005426 8.67 419.64 509.31 0.63

ROLAND RUN DOWNSTREAM 8195.633 100 yr 4340.00 256.29 263.42 262.92 265.01 0.006334 9.77 461.54 513.89 0.69

ROLAND RUN DOWNSTREAM 8195.633 500 yr 6990.00 256.29 264.50 264.50 267.15 0.008218 12.37 582.35 528.59 0.80

ROLAND RUN DOWNSTREAM 7855.137 2 yr 769.00 256.00 258.84 259.10 0.008380 5.30 249.09 170.66 0.57

ROLAND RUN DOWNSTREAM 7855.137 10 yr 1900.00 256.00 259.94 260.40 0.010255 7.40 452.78 197.06 0.67

ROLAND RUN DOWNSTREAM 7855.137 50 yr 3470.00 256.00 261.95 262.25 0.004810 6.75 1087.83 449.70 0.50

ROLAND RUN DOWNSTREAM 7855.137 100 yr 4340.00 256.00 262.90 263.12 0.003203 6.10 1558.39 515.89 0.41

ROLAND RUN DOWNSTREAM 7855.137 500 yr 6990.00 256.00 263.19 263.65 0.006554 8.96 1706.50 524.82 0.60



HEC-RAS  Plan: RR_Final (Continued)

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

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

ROLAND RUN DOWNSTREAM 7477.756 2 yr 769.00 254.00 257.36 257.50 0.002480 3.90 405.95 323.13 0.39

ROLAND RUN DOWNSTREAM 7477.756 10 yr 1900.00 254.00 259.45 259.51 0.000849 3.19 1249.74 463.10 0.24

ROLAND RUN DOWNSTREAM 7477.756 50 yr 3470.00 254.00 261.78 261.82 0.000392 2.76 2464.92 580.21 0.18

ROLAND RUN DOWNSTREAM 7477.756 100 yr 4340.00 254.00 262.75 262.80 0.000312 2.67 3048.08 610.39 0.16

ROLAND RUN DOWNSTREAM 7477.756 500 yr 6990.00 254.00 262.78 262.89 0.000798 4.27 3062.43 610.99 0.26

ROLAND RUN DOWNSTREAM 6932.521 2 yr 769.00 250.00 253.78 253.37 254.86 0.012308 8.36 91.96 29.28 0.83

ROLAND RUN DOWNSTREAM 6932.521 10 yr 1900.00 250.00 255.83 255.83 258.09 0.016190 12.07 157.40 62.76 1.00

ROLAND RUN DOWNSTREAM 6932.521 50 yr 3470.00 250.00 258.65 258.65 261.01 0.009521 12.70 354.40 285.51 0.83

ROLAND RUN DOWNSTREAM 6932.521 100 yr 4340.00 250.00 259.61 259.61 262.08 0.008898 13.32 469.28 366.83 0.82

ROLAND RUN DOWNSTREAM 6932.521 500 yr 6990.00 250.00 260.27 260.27 261.83 0.005977 11.49 858.35 434.68 0.68

ROLAND RUN DOWNSTREAM 6621.789 2 yr 925.00 247.90 253.25 251.13 253.42 0.001603 3.32 279.00 82.82 0.32

ROLAND RUN DOWNSTREAM 6621.789 10 yr 2330.00 247.90 254.96 252.73 255.38 0.002470 5.27 494.15 193.49 0.42

ROLAND RUN DOWNSTREAM 6621.789 50 yr 4360.00 247.90 255.99 254.64 256.77 0.003860 7.48 735.91 287.40 0.54

ROLAND RUN DOWNSTREAM 6621.789 100 yr 5510.00 247.90 256.82 255.59 257.54 0.003160 7.39 985.40 311.58 0.50

ROLAND RUN DOWNSTREAM 6621.789 500 yr 9110.00 247.90 258.44 257.06 259.27 0.002844 8.09 1522.78 347.76 0.49

ROLAND RUN DOWNSTREAM 6286.84 Bridge

ROLAND RUN DOWNSTREAM 6264.505 2 yr 925.00 245.70 249.45 248.52 249.86 0.005346 5.09 181.82 69.92 0.56

ROLAND RUN DOWNSTREAM 6264.505 10 yr 2330.00 245.70 251.40 250.15 252.18 0.005210 7.09 344.52 121.15 0.60

ROLAND RUN DOWNSTREAM 6264.505 50 yr 4360.00 245.70 253.20 252.12 254.26 0.004824 8.59 609.85 159.59 0.61

ROLAND RUN DOWNSTREAM 6264.505 100 yr 5510.00 245.70 254.07 252.86 255.25 0.004674 9.23 757.64 186.44 0.61

ROLAND RUN DOWNSTREAM 6264.505 500 yr 9110.00 245.70 256.12 254.65 257.64 0.004626 10.89 1228.00 352.40 0.64

ROLAND RUN DOWNSTREAM 6000.218 2 yr 925.00 244.00 248.33 248.67 0.003603 4.68 205.55 94.15 0.47

ROLAND RUN DOWNSTREAM 6000.218 10 yr 2330.00 244.00 250.27 250.93 0.003944 6.78 427.33 138.79 0.53

ROLAND RUN DOWNSTREAM 6000.218 50 yr 4360.00 244.00 251.66 252.86 0.005415 9.35 654.68 186.94 0.65

ROLAND RUN DOWNSTREAM 6000.218 100 yr 5510.00 244.00 252.21 251.40 253.73 0.006282 10.64 763.56 216.77 0.71

ROLAND RUN DOWNSTREAM 6000.218 500 yr 9110.00 244.00 253.62 253.60 255.86 0.007811 13.42 1133.23 301.53 0.82

ROLAND RUN DOWNSTREAM 5733.049 2 yr 925.00 242.00 246.44 245.57 247.27 0.007702 7.33 131.53 62.73 0.68

ROLAND RUN DOWNSTREAM 5733.049 10 yr 2330.00 242.00 248.40 248.40 249.51 0.007090 9.41 381.79 179.72 0.70

ROLAND RUN DOWNSTREAM 5733.049 50 yr 4360.00 242.00 249.66 249.66 251.08 0.008185 11.57 626.83 210.82 0.78

ROLAND RUN DOWNSTREAM 5733.049 100 yr 5510.00 242.00 250.31 250.31 251.82 0.008172 12.29 772.25 236.82 0.79

ROLAND RUN DOWNSTREAM 5733.049 500 yr 9110.00 242.00 251.58 251.58 253.49 0.009283 14.54 1087.49 259.17 0.87

ROLAND RUN DOWNSTREAM 5499.501 2 yr 925.00 240.00 243.52 243.52 244.78 0.015002 9.06 106.52 52.88 0.93

ROLAND RUN DOWNSTREAM 5499.501 10 yr 2330.00 240.00 245.69 245.69 246.95 0.008969 10.05 328.62 149.37 0.79

ROLAND RUN DOWNSTREAM 5499.501 50 yr 4360.00 240.00 247.31 247.13 248.66 0.007763 11.25 619.87 201.10 0.77

ROLAND RUN DOWNSTREAM 5499.501 100 yr 5510.00 240.00 248.12 247.73 249.45 0.007002 11.53 790.93 222.58 0.74

ROLAND RUN DOWNSTREAM 5499.501 500 yr 9110.00 240.00 250.30 251.57 0.005564 12.18 1373.55 316.68 0.69

ROLAND RUN DOWNSTREAM 5325.471 2 yr 925.00 238.00 242.28 242.80 0.005735 5.78 160.70 57.12 0.58

ROLAND RUN DOWNSTREAM 5325.471 10 yr 2330.00 238.00 244.85 245.59 0.004078 7.16 377.73 124.37 0.54

ROLAND RUN DOWNSTREAM 5325.471 50 yr 4360.00 238.00 246.31 245.42 247.52 0.005318 9.56 600.36 179.59 0.64

ROLAND RUN DOWNSTREAM 5325.471 100 yr 5510.00 238.00 246.93 246.28 248.35 0.005791 10.55 717.25 198.77 0.68

ROLAND RUN DOWNSTREAM 5325.471 500 yr 9110.00 238.00 248.33 248.26 250.40 0.007350 13.31 1032.37 254.51 0.78

ROLAND RUN DOWNSTREAM 5016.758 2 yr 925.00 236.00 241.53 241.76 0.001742 4.03 274.14 128.45 0.34

ROLAND RUN DOWNSTREAM 5016.758 10 yr 2330.00 236.00 244.69 244.84 0.000759 3.84 998.73 288.91 0.25

ROLAND RUN DOWNSTREAM 5016.758 50 yr 4360.00 236.00 246.19 246.43 0.001012 5.01 1441.20 300.69 0.29

ROLAND RUN DOWNSTREAM 5016.758 100 yr 5510.00 236.00 246.81 247.11 0.001153 5.59 1629.27 305.50 0.32

ROLAND RUN DOWNSTREAM 5016.758 500 yr 9110.00 236.00 248.17 248.67 0.001657 7.33 2051.75 319.14 0.39

ROLAND RUN DOWNSTREAM 4825.975 2 yr 925.00 235.17 240.98 239.04 241.32 0.002789 4.69 207.23 92.95 0.42

ROLAND RUN DOWNSTREAM 4825.975 10 yr 2330.00 235.17 244.48 241.50 244.68 0.000933 4.19 912.98 272.75 0.27

ROLAND RUN DOWNSTREAM 4825.975 50 yr 4360.00 235.17 245.88 243.35 246.20 0.001356 5.67 1323.77 321.88 0.34

ROLAND RUN DOWNSTREAM 4825.975 100 yr 5510.00 235.17 246.43 243.95 246.83 0.001604 6.43 1510.89 355.96 0.37

ROLAND RUN DOWNSTREAM 4825.975 500 yr 9110.00 235.17 247.65 245.31 248.26 0.002313 8.38 1980.94 405.28 0.46

ROLAND RUN DOWNSTREAM 4752.33 Bridge

ROLAND RUN DOWNSTREAM 4674.613 2 yr 925.00 233.52 238.61 237.65 239.55 0.008118 7.77 119.12 29.02 0.68

ROLAND RUN DOWNSTREAM 4674.613 10 yr 2330.00 233.52 240.37 240.37 243.27 0.017779 13.66 170.60 36.19 1.00

ROLAND RUN DOWNSTREAM 4674.613 50 yr 4360.00 233.52 243.57 243.57 244.85 0.006605 10.95 763.99 292.67 0.64

ROLAND RUN DOWNSTREAM 4674.613 100 yr 5510.00 233.52 244.17 244.17 245.45 0.006664 11.48 946.28 311.35 0.65

ROLAND RUN DOWNSTREAM 4674.613 500 yr 9110.00 233.52 245.30 245.30 246.89 0.008247 13.76 1308.95 331.80 0.74

ROLAND RUN DOWNSTREAM 4454.497 2 yr 925.00 232.33 237.82 236.52 238.23 0.003151 5.50 230.51 111.76 0.46

ROLAND RUN DOWNSTREAM 4454.497 10 yr 2330.00 232.33 238.92 238.91 239.95 0.006710 9.31 476.72 271.02 0.70

ROLAND RUN DOWNSTREAM 4454.497 50 yr 4360.00 232.33 240.55 241.42 0.005181 9.72 975.06 329.63 0.64

ROLAND RUN DOWNSTREAM 4454.497 100 yr 5510.00 232.33 241.24 242.09 0.004840 9.99 1205.66 339.26 0.63

ROLAND RUN DOWNSTREAM 4454.497 500 yr 9110.00 232.33 242.89 243.81 0.004625 11.09 1784.32 362.98 0.63

ROLAND RUN DOWNSTREAM 4004.624 2 yr 925.00 231.14 235.22 235.14 235.95 0.009450 7.45 186.77 132.13 0.75

ROLAND RUN DOWNSTREAM 4004.624 10 yr 2330.00 231.14 237.99 238.22 0.002044 5.34 918.27 334.41 0.39

ROLAND RUN DOWNSTREAM 4004.624 50 yr 4360.00 231.14 239.81 240.05 0.001702 5.84 1577.76 384.98 0.37

ROLAND RUN DOWNSTREAM 4004.624 100 yr 5510.00 231.14 240.45 240.73 0.001798 6.34 1830.84 398.11 0.39

ROLAND RUN DOWNSTREAM 4004.624 500 yr 9110.00 231.14 241.98 242.36 0.002127 7.71 2455.32 421.70 0.43

ROLAND RUN DOWNSTREAM 3839.763 2 yr 925.00 228.44 235.16 235.34 0.001228 3.77 414.43 273.27 0.29

ROLAND RUN DOWNSTREAM 3839.763 10 yr 2330.00 228.44 237.91 238.01 0.000609 3.51 1366.20 377.66 0.22

ROLAND RUN DOWNSTREAM 3839.763 50 yr 4360.00 228.44 239.71 239.84 0.000688 4.27 2069.31 405.43 0.24

ROLAND RUN DOWNSTREAM 3839.763 100 yr 5510.00 228.44 240.34 240.50 0.000796 4.78 2327.50 418.10 0.26

ROLAND RUN DOWNSTREAM 3839.763 500 yr 9110.00 228.44 241.80 242.07 0.001126 6.21 2965.89 452.71 0.32

ROLAND RUN DOWNSTREAM 3656.257 2 yr 925.00 228.75 234.97 232.63 235.11 0.001060 3.30 418.24 301.80 0.27

ROLAND RUN DOWNSTREAM 3656.257 10 yr 2330.00 228.75 237.84 234.73 237.90 0.000432 2.90 1521.14 398.97 0.19

ROLAND RUN DOWNSTREAM 3656.257 50 yr 4360.00 228.75 239.62 235.85 239.72 0.000495 3.58 2319.18 467.38 0.21

ROLAND RUN DOWNSTREAM 3656.257 100 yr 5510.00 228.75 240.24 236.37 240.36 0.000563 3.98 2611.31 478.01 0.22

ROLAND RUN DOWNSTREAM 3656.257 500 yr 9110.00 228.75 241.67 237.11 241.86 0.000798 5.19 3344.60 531.07 0.27

ROLAND RUN DOWNSTREAM 3531.1  Bridge



HEC-RAS  Plan: RR_Final (Continued)

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

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

ROLAND RUN DOWNSTREAM 3404.844 2 yr 925.00 228.91 234.62 232.41 234.88 0.001989 4.29 291.48 289.08 0.36

ROLAND RUN DOWNSTREAM 3404.844 10 yr 2330.00 228.91 236.69 235.09 236.80 0.000935 3.79 1227.01 442.58 0.26

ROLAND RUN DOWNSTREAM 3404.844 50 yr 4360.00 228.91 238.67 235.70 238.77 0.000716 3.96 2182.03 523.40 0.24

ROLAND RUN DOWNSTREAM 3404.844 100 yr 5510.00 228.91 239.53 236.16 239.64 0.000679 4.11 2647.58 559.55 0.24

ROLAND RUN DOWNSTREAM 3404.844 500 yr 9110.00 228.91 241.43 237.11 241.57 0.000704 4.74 3778.40 633.50 0.25

ROLAND RUN DOWNSTREAM 3211.43 2 yr 925.00 228.47 234.48 234.55 0.000726 2.77 698.68 374.79 0.22

ROLAND RUN DOWNSTREAM 3211.43 10 yr 2330.00 228.47 236.56 236.63 0.000585 3.16 1668.66 529.49 0.21

ROLAND RUN DOWNSTREAM 3211.43 50 yr 4360.00 228.47 238.56 238.64 0.000497 3.45 2828.00 622.95 0.20

ROLAND RUN DOWNSTREAM 3211.43 100 yr 5510.00 228.47 239.43 239.51 0.000483 3.61 3379.69 654.37 0.20

ROLAND RUN DOWNSTREAM 3211.43 500 yr 9110.00 228.47 241.33 241.43 0.000524 4.24 4688.44 719.96 0.22

ROLAND RUN DOWNSTREAM 2542.503 2 yr 925.00 226.53 234.41 234.42 0.000076 1.15 1771.02 494.37 0.08

ROLAND RUN DOWNSTREAM 2542.503 10 yr 2330.00 226.53 236.44 236.46 0.000121 1.72 2803.86 519.75 0.10

ROLAND RUN DOWNSTREAM 2542.503 50 yr 4360.00 226.53 238.42 238.45 0.000162 2.27 3855.82 547.57 0.12

ROLAND RUN DOWNSTREAM 2542.503 100 yr 5510.00 226.53 239.27 239.30 0.000183 2.54 4326.79 560.76 0.13

ROLAND RUN DOWNSTREAM 2542.503 500 yr 9110.00 226.53 241.11 241.18 0.000259 3.33 5389.24 589.98 0.16

ROLAND RUN DOWNSTREAM 2409.002 2 yr 996.00 227.59 234.38 231.01 234.40 0.000175 1.61 1207.34 454.88 0.11

ROLAND RUN DOWNSTREAM 2409.002 10 yr 2520.00 227.59 236.41 232.35 236.44 0.000222 2.19 2198.79 507.43 0.13

ROLAND RUN DOWNSTREAM 2409.002 50 yr 4720.00 227.59 238.37 233.38 238.42 0.000253 2.69 3230.14 542.97 0.15

ROLAND RUN DOWNSTREAM 2409.002 100 yr 6020.00 227.59 239.22 233.85 239.27 0.000277 2.97 3694.93 558.68 0.16

ROLAND RUN DOWNSTREAM 2409.002 500 yr 10000.00 227.59 241.04 235.00 241.13 0.000369 3.80 4753.56 599.68 0.19

ROLAND RUN DOWNSTREAM 2338.75 Bridge

ROLAND RUN DOWNSTREAM 2267    2 yr 996.00 226.23 234.31 230.48 234.32 0.000127 1.40 1394.87 479.51 0.10

ROLAND RUN DOWNSTREAM 2267    10 yr 2520.00 226.23 236.36 232.49 236.38 0.000174 1.96 2475.20 578.77 0.12

ROLAND RUN DOWNSTREAM 2267    50 yr 4720.00 226.23 238.32 233.26 238.36 0.000204 2.43 3715.78 673.14 0.13

ROLAND RUN DOWNSTREAM 2267    100 yr 6020.00 226.23 239.17 233.56 239.21 0.000217 2.64 4291.67 691.87 0.14

ROLAND RUN DOWNSTREAM 2267    500 yr 10000.00 226.23 240.99 234.41 241.05 0.000281 3.30 5586.43 735.72 0.16

ROLAND RUN DOWNSTREAM 1973.648 2 yr 996.00 226.47 234.27 234.28 0.000152 1.49 1325.00 485.85 0.10

ROLAND RUN DOWNSTREAM 1973.648 10 yr 2520.00 226.47 236.30 236.33 0.000192 2.02 2385.15 553.51 0.12

ROLAND RUN DOWNSTREAM 1973.648 50 yr 4720.00 226.47 238.26 238.30 0.000222 2.50 3522.60 606.05 0.14

ROLAND RUN DOWNSTREAM 1973.648 100 yr 6020.00 226.47 239.09 239.14 0.000242 2.75 4035.26 618.95 0.14

ROLAND RUN DOWNSTREAM 1973.648 500 yr 10000.00 226.47 240.88 240.96 0.000339 3.59 5198.20 682.05 0.18

ROLAND RUN DOWNSTREAM 1739.061 2 yr 996.00 226.71 234.21 234.24 0.000296 2.02 1189.48 547.46 0.15

ROLAND RUN DOWNSTREAM 1739.061 10 yr 2520.00 226.71 236.24 236.28 0.000307 2.50 2392.34 649.65 0.16

ROLAND RUN DOWNSTREAM 1739.061 50 yr 4720.00 226.71 238.20 238.24 0.000309 2.91 3740.48 727.91 0.16

ROLAND RUN DOWNSTREAM 1739.061 100 yr 6020.00 226.71 239.03 239.08 0.000325 3.14 4359.67 754.74 0.17

ROLAND RUN DOWNSTREAM 1739.061 500 yr 10000.00 226.71 240.81 240.88 0.000405 3.88 5744.20 804.48 0.19

ROLAND RUN DOWNSTREAM 1447.124 2 yr 996.00 226.95 234.09 234.13 0.000399 2.26 1016.61 449.94 0.17

ROLAND RUN DOWNSTREAM 1447.124 10 yr 2520.00 226.95 236.11 236.17 0.000442 2.92 2027.07 556.60 0.19

ROLAND RUN DOWNSTREAM 1447.124 50 yr 4720.00 226.95 238.06 238.13 0.000464 3.49 3169.97 645.40 0.20

ROLAND RUN DOWNSTREAM 1447.124 100 yr 6020.00 226.95 238.89 238.97 0.000476 3.73 3713.07 663.23 0.20

ROLAND RUN DOWNSTREAM 1447.124 500 yr 10000.00 226.95 240.63 240.73 0.000594 4.62 4900.85 713.68 0.23

ROLAND RUN DOWNSTREAM 1189.119 2 yr 996.00 227.19 233.92 234.00 0.000708 2.86 778.57 348.19 0.22

ROLAND RUN DOWNSTREAM 1189.119 10 yr 2520.00 227.19 235.91 236.01 0.000803 3.80 1516.49 395.26 0.25

ROLAND RUN DOWNSTREAM 1189.119 50 yr 4720.00 227.19 237.82 237.96 0.000897 4.70 2329.82 455.75 0.28

ROLAND RUN DOWNSTREAM 1189.119 100 yr 6020.00 227.19 238.63 238.79 0.000963 5.16 2704.73 474.07 0.29

ROLAND RUN DOWNSTREAM 1189.119 500 yr 10000.00 227.19 240.26 240.51 0.001281 6.59 3501.42 504.71 0.34

ROLAND RUN DOWNSTREAM 954.6487 2 yr 996.00 227.43 233.70 233.80 0.001037 3.26 639.31 289.67 0.27

ROLAND RUN DOWNSTREAM 954.6487 10 yr 2520.00 227.43 235.64 235.78 0.001154 4.34 1217.08 305.07 0.30

ROLAND RUN DOWNSTREAM 954.6487 50 yr 4720.00 227.43 237.47 237.69 0.001409 5.65 1967.85 472.84 0.34

ROLAND RUN DOWNSTREAM 954.6487 100 yr 6020.00 227.43 238.25 238.50 0.001506 6.19 2364.57 546.97 0.36

ROLAND RUN DOWNSTREAM 954.6487 500 yr 10000.00 227.43 239.81 240.15 0.001780 7.48 3237.14 570.84 0.40

ROLAND RUN DOWNSTREAM 707.9006 2 yr 996.00 227.67 233.29 232.11 233.45 0.001873 3.96 442.71 309.31 0.35

ROLAND RUN DOWNSTREAM 707.9006 10 yr 2520.00 227.67 235.42 233.33 235.51 0.000953 3.76 1373.94 434.38 0.27

ROLAND RUN DOWNSTREAM 707.9006 50 yr 4720.00 227.67 237.27 234.37 237.39 0.000854 4.25 2214.59 475.80 0.27

ROLAND RUN DOWNSTREAM 707.9006 100 yr 6020.00 227.67 238.04 234.71 238.17 0.000889 4.61 2588.69 494.58 0.27

ROLAND RUN DOWNSTREAM 707.9006 500 yr 10000.00 227.67 239.55 235.58 239.75 0.001125 5.77 3343.93 505.60 0.32

ROLAND RUN DOWNSTREAM 600.28  Bridge

ROLAND RUN DOWNSTREAM 493.4865 2 yr 996.00 219.49 227.24 222.68 227.26 0.000295 1.73 837.89 213.15 0.13

ROLAND RUN DOWNSTREAM 493.4865 10 yr 2520.00 219.49 228.38 224.28 228.49 0.000922 3.48 1058.09 227.11 0.24

ROLAND RUN DOWNSTREAM 493.4865 50 yr 4720.00 219.49 229.99 225.70 230.21 0.001402 4.98 1372.58 253.62 0.31

ROLAND RUN DOWNSTREAM 493.4865 100 yr 6020.00 219.49 230.77 226.14 231.05 0.001625 5.69 1523.63 272.99 0.34

ROLAND RUN DOWNSTREAM 493.4865 500 yr 10000.00 219.49 232.71 227.50 233.20 0.002171 7.50 1902.60 324.52 0.40

ROLAND RUN DOWNSTREAM 103.2783 2 yr 996.00 224.57 227.00 227.00 227.06 0.001066 1.50 514.67 214.90 0.20

ROLAND RUN DOWNSTREAM 103.2783 10 yr 2520.00 224.57 227.59 227.00 227.83 0.003303 3.21 642.77 218.51 0.37

ROLAND RUN DOWNSTREAM 103.2783 50 yr 4720.00 224.57 228.96 227.08 229.35 0.003306 4.37 948.18 226.88 0.40

ROLAND RUN DOWNSTREAM 103.2783 100 yr 6020.00 224.57 229.64 227.52 230.11 0.003306 4.89 1104.45 231.05 0.41

ROLAND RUN DOWNSTREAM 103.2783 500 yr 10000.00 224.57 231.42 228.70 232.10 0.003300 6.14 1530.85 253.55 0.44



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21472.71    Profile: 2 yr

 E.G. Elev (ft) 376.05  Element Left OB Channel Right OB

 Vel Head (ft) 0.45  Wt. n-Val.  0.080 0.040 0.045 

 W.S. Elev (ft) 375.60  Reach Len. (ft) 44.60 42.96 36.16 

 Crit W.S. (ft)   Flow Area (sq ft) 0.16 48.14 0.20 

 E.G. Slope (ft/ft) 0.008590  Area (sq ft) 0.16 48.14 0.20 

 Q Total (cfs) 260.00  Flow (cfs) 0.09 259.74 0.17 

 Top Width (ft) 24.85  Top Width (ft) 0.73 22.81 1.31 

 Vel Total (ft/s) 5.36  Avg. Vel. (ft/s) 0.56 5.40 0.86 

 Max Chl Dpth (ft) 3.98  Hydr. Depth (ft) 0.22 2.11 0.15 

 Conv. Total (cfs) 2805.3  Conv. (cfs) 1.0 2802.5 1.8 

 Length Wtd. (ft) 41.83  Wetted Per. (ft) 0.85 24.54 1.35 

 Min Ch El (ft) 371.62  Shear (lb/sq ft) 0.10 1.05 0.08 

 Alpha  1.01  Stream Power (lb/ft s) 360.96 0.00 0.00 

 Frctn Loss (ft) 0.23  Cum Volume (acre-ft) 5.23 20.21 9.55 

 C & E Loss (ft) 0.07  Cum SA (acres) 4.12 7.56 12.02 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21472.71    Profile: 10 yr

 E.G. Elev (ft) 377.45  Element Left OB Channel Right OB

 Vel Head (ft) 0.36  Wt. n-Val.  0.080 0.040 0.045 

 W.S. Elev (ft) 377.08  Reach Len. (ft) 44.60 42.96 36.16 

 Crit W.S. (ft)   Flow Area (sq ft) 3.08 81.90 89.49 

 E.G. Slope (ft/ft) 0.004514  Area (sq ft) 3.08 81.90 89.49 

 Q Total (cfs) 641.00  Flow (cfs) 3.34 456.57 181.10 

 Top Width (ft) 128.71  Top Width (ft) 3.28 22.81 102.61 

 Vel Total (ft/s) 3.67  Avg. Vel. (ft/s) 1.08 5.57 2.02 

 Max Chl Dpth (ft) 5.46  Hydr. Depth (ft) 0.94 3.59 0.87 

 Conv. Total (cfs) 9540.9  Conv. (cfs) 49.7 6795.7 2695.5 

 Length Wtd. (ft) 40.49  Wetted Per. (ft) 3.80 24.54 102.71 

 Min Ch El (ft) 371.62  Shear (lb/sq ft) 0.23 0.94 0.25 

 Alpha  1.73  Stream Power (lb/ft s) 360.96 0.00 0.00 

 Frctn Loss (ft) 0.15  Cum Volume (acre-ft) 20.62 36.85 35.62 

 C & E Loss (ft) 0.03  Cum SA (acres) 11.48 8.25 22.79 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21472.71    Profile: 50 yr

 E.G. Elev (ft) 378.55  Element Left OB Channel Right OB

 Vel Head (ft) 0.24  Wt. n-Val.  0.077 0.040 0.045 

 W.S. Elev (ft) 378.31  Reach Len. (ft) 44.60 42.96 36.16 

 Crit W.S. (ft)   Flow Area (sq ft) 20.85 109.99 243.60 

 E.G. Slope (ft/ft) 0.002491  Area (sq ft) 20.85 109.99 243.60 

 Q Total (cfs) 1150.00  Flow (cfs) 12.32 554.45 583.23 

 Top Width (ft) 207.32  Top Width (ft) 44.93 22.81 139.58 

 Vel Total (ft/s) 3.07  Avg. Vel. (ft/s) 0.59 5.04 2.39 

 Max Chl Dpth (ft) 6.69  Hydr. Depth (ft) 0.46 4.82 1.75 

 Conv. Total (cfs) 23040.3  Conv. (cfs) 246.9 11108.3 11685.1 

 Length Wtd. (ft) 39.76  Wetted Per. (ft) 45.58 24.54 139.73 

 Min Ch El (ft) 371.62  Shear (lb/sq ft) 0.07 0.70 0.27 

 Alpha  1.61  Stream Power (lb/ft s) 360.96 0.00 0.00 

 Frctn Loss (ft) 0.11  Cum Volume (acre-ft) 46.37 55.98 88.87 

 C & E Loss (ft) 0.01  Cum SA (acres) 19.29 8.39 35.26 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21472.71    Profile: 100 yr

 E.G. Elev (ft) 378.78  Element Left OB Channel Right OB

 Vel Head (ft) 0.29  Wt. n-Val.  0.075 0.040 0.045 

 W.S. Elev (ft) 378.48  Reach Len. (ft) 44.60 42.96 36.16 

 Crit W.S. (ft)   Flow Area (sq ft) 28.66 113.82 267.12 

 E.G. Slope (ft/ft) 0.003031  Area (sq ft) 28.66 113.82 267.12 

 Q Total (cfs) 1420.00  Flow (cfs) 22.97 647.49 749.53 

 Top Width (ft) 211.11  Top Width (ft) 48.13 22.81 140.18 

 Vel Total (ft/s) 3.47  Avg. Vel. (ft/s) 0.80 5.69 2.81 

 Max Chl Dpth (ft) 6.86  Hydr. Depth (ft) 0.60 4.99 1.91 

 Conv. Total (cfs) 25793.6  Conv. (cfs) 417.3 11761.4 13615.0 

 Length Wtd. (ft) 39.71  Wetted Per. (ft) 48.78 24.54 140.36 

 Min Ch El (ft) 371.62  Shear (lb/sq ft) 0.11 0.88 0.36 

 Alpha  1.57  Stream Power (lb/ft s) 360.96 0.00 0.00 

 Frctn Loss (ft) 0.14  Cum Volume (acre-ft) 60.81 69.61 138.29 

 C & E Loss (ft) 0.02  Cum SA (acres) 23.49 8.75 42.39 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21472.71    Profile: 500 yr

 E.G. Elev (ft) 379.49  Element Left OB Channel Right OB

 Vel Head (ft) 0.37  Wt. n-Val.  0.065 0.040 0.045 

 W.S. Elev (ft) 379.11  Reach Len. (ft) 44.60 42.96 36.16 

 Crit W.S. (ft)   Flow Area (sq ft) 68.09 128.23 356.39 

 E.G. Slope (ft/ft) 0.003440  Area (sq ft) 68.09 128.23 356.39 

 Q Total (cfs) 2220.00  Flow (cfs) 93.27 841.44 1285.29 

 Top Width (ft) 246.15  Top Width (ft) 80.85 22.81 142.48 

 Vel Total (ft/s) 4.02  Avg. Vel. (ft/s) 1.37 6.56 3.61 

 Max Chl Dpth (ft) 7.49  Hydr. Depth (ft) 0.84 5.62 2.50 

 Conv. Total (cfs) 37849.4  Conv. (cfs) 1590.2 14346.0 21913.2 

 Length Wtd. (ft) 39.67  Wetted Per. (ft) 81.59 24.54 142.74 

 Min Ch El (ft) 371.62  Shear (lb/sq ft) 0.18 1.12 0.54 

 Alpha  1.48  Stream Power (lb/ft s) 360.96 0.00 0.00 

 Frctn Loss (ft) 0.19  Cum Volume (acre-ft) 116.28 95.28 232.03 

 C & E Loss (ft) 0.05  Cum SA (acres) 35.31 8.86 48.16 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21429.75    Profile: 2 yr

 E.G. Elev (ft) 375.75  Element Left OB Channel Right OB

 Vel Head (ft) 0.20  Wt. n-Val.  0.060 0.040 0.050 

 W.S. Elev (ft) 375.55  Reach Len. (ft) 402.98 402.25 399.98 

 Crit W.S. (ft) 374.91  Flow Area (sq ft) 0.93 41.40 40.91 

 E.G. Slope (ft/ft) 0.003823  Area (sq ft) 0.93 41.40 40.91 

 Q Total (cfs) 260.00  Flow (cfs) 0.46 172.91 86.63 

 Top Width (ft) 53.03  Top Width (ft) 4.92 15.22 32.89 

 Vel Total (ft/s) 3.12  Avg. Vel. (ft/s) 0.50 4.18 2.12 

 Max Chl Dpth (ft) 3.93  Hydr. Depth (ft) 0.19 2.72 1.24 

 Conv. Total (cfs) 4205.1  Conv. (cfs) 7.5 2796.5 1401.0 

 Length Wtd. (ft) 401.87  Wetted Per. (ft) 4.93 16.89 33.06 

 Min Ch El (ft) 371.62  Shear (lb/sq ft) 0.04 0.59 0.30 

 Alpha  1.34  Stream Power (lb/ft s) 260.18 0.00 0.00 

 Frctn Loss (ft) 3.10  Cum Volume (acre-ft) 5.23 20.16 9.53 

 C & E Loss (ft) 0.11  Cum SA (acres) 4.11 7.54 12.01 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21429.75    Profile: 10 yr

 E.G. Elev (ft) 377.27  Element Left OB Channel Right OB

 Vel Head (ft) 0.25  Wt. n-Val.  0.047 0.040 0.049 

 W.S. Elev (ft) 377.01  Reach Len. (ft) 402.98 402.25 399.98 

 Crit W.S. (ft) 375.86  Flow Area (sq ft) 20.35 63.74 94.97 

 E.G. Slope (ft/ft) 0.002949  Area (sq ft) 20.35 63.74 122.23 

 Q Total (cfs) 641.00  Flow (cfs) 35.92 311.70 293.38 

 Top Width (ft) 153.30  Top Width (ft) 24.27 15.22 113.82 

 Vel Total (ft/s) 3.58  Avg. Vel. (ft/s) 1.77 4.89 3.09 

 Max Chl Dpth (ft) 5.39  Hydr. Depth (ft) 0.84 4.19 2.40 

 Conv. Total (cfs) 11804.6  Conv. (cfs) 661.5 5740.3 5402.8 

 Length Wtd. (ft) 401.67  Wetted Per. (ft) 24.36 16.89 39.89 

 Min Ch El (ft) 371.62  Shear (lb/sq ft) 0.15 0.69 0.44 

 Alpha  1.26  Stream Power (lb/ft s) 260.18 0.00 0.00 

 Frctn Loss (ft) 2.23  Cum Volume (acre-ft) 20.61 36.78 35.53 

 C & E Loss (ft) 0.12  Cum SA (acres) 11.47 8.23 22.70 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21429.75    Profile: 50 yr

 E.G. Elev (ft) 378.44  Element Left OB Channel Right OB

 Vel Head (ft) 0.31  Wt. n-Val.  0.039 0.040 0.048 

 W.S. Elev (ft) 378.12  Reach Len. (ft) 402.98 402.25 399.98 

 Crit W.S. (ft) 376.76  Flow Area (sq ft) 60.50 80.58 140.62 

 E.G. Slope (ft/ft) 0.002845  Area (sq ft) 60.50 80.58 253.98 

 Q Total (cfs) 1150.00  Flow (cfs) 157.34 452.52 540.13 

 Top Width (ft) 232.91  Top Width (ft) 93.01 15.22 124.68 

 Vel Total (ft/s) 4.08  Avg. Vel. (ft/s) 2.60 5.62 3.84 

 Max Chl Dpth (ft) 6.50  Hydr. Depth (ft) 0.65 5.29 3.25 

 Conv. Total (cfs) 21562.1  Conv. (cfs) 2950.1 8484.7 10127.3 

 Length Wtd. (ft) 401.52  Wetted Per. (ft) 93.15 16.89 43.76 

 Min Ch El (ft) 371.62  Shear (lb/sq ft) 0.12 0.85 0.57 

 Alpha  1.22  Stream Power (lb/ft s) 260.18 0.00 0.00 

 Frctn Loss (ft) 1.94  Cum Volume (acre-ft) 46.33 55.89 88.66 

 C & E Loss (ft) 0.09  Cum SA (acres) 19.22 8.37 35.15 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21429.75    Profile: 100 yr

 E.G. Elev (ft) 378.62  Element Left OB Channel Right OB

 Vel Head (ft) 0.46  Wt. n-Val.  0.038 0.040 0.048 

 W.S. Elev (ft) 378.16  Reach Len. (ft) 402.98 402.25 399.98 

 Crit W.S. (ft) 377.14  Flow Area (sq ft) 64.41 81.22 142.41 

 E.G. Slope (ft/ft) 0.004119  Area (sq ft) 64.41 81.22 259.16 

 Q Total (cfs) 1420.00  Flow (cfs) 205.14 551.67 663.19 

 Top Width (ft) 236.05  Top Width (ft) 95.72 15.22 125.11 

 Vel Total (ft/s) 4.93  Avg. Vel. (ft/s) 3.18 6.79 4.66 

 Max Chl Dpth (ft) 6.54  Hydr. Depth (ft) 0.67 5.34 3.28 

 Conv. Total (cfs) 22125.1  Conv. (cfs) 3196.2 8595.6 10333.2 

 Length Wtd. (ft) 401.34  Wetted Per. (ft) 95.86 16.89 43.92 

 Min Ch El (ft) 371.62  Shear (lb/sq ft) 0.17 1.24 0.83 

 Alpha  1.21  Stream Power (lb/ft s) 260.18 0.00 0.00 

 Frctn Loss (ft) 2.11  Cum Volume (acre-ft) 60.76 69.51 138.07 

 C & E Loss (ft) 0.04  Cum SA (acres) 23.42 8.73 42.28 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21429.75    Profile: 500 yr

 E.G. Elev (ft) 379.25  Element Left OB Channel Right OB

 Vel Head (ft) 0.84  Wt. n-Val.  0.032 0.040 0.047 

 W.S. Elev (ft) 378.41  Reach Len. (ft) 402.98 402.25 399.98 

 Crit W.S. (ft) 378.41  Flow Area (sq ft) 90.07 84.98 153.25 

 E.G. Slope (ft/ft) 0.007257  Area (sq ft) 90.07 84.98 290.42 

 Q Total (cfs) 2220.00  Flow (cfs) 441.45 789.69 988.86 

 Top Width (ft) 254.75  Top Width (ft) 111.84 15.22 127.69 

 Vel Total (ft/s) 6.76  Avg. Vel. (ft/s) 4.90 9.29 6.45 

 Max Chl Dpth (ft) 6.79  Hydr. Depth (ft) 0.81 5.58 3.46 

 Conv. Total (cfs) 26059.5  Conv. (cfs) 5182.0 9269.7 11607.8 

 Length Wtd. (ft)   Wetted Per. (ft) 111.98 16.89 44.88 

 Min Ch El (ft) 371.62  Shear (lb/sq ft) 0.36 2.28 1.55 

 Alpha  1.18  Stream Power (lb/ft s) 260.18 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 116.19 95.17 231.77 

 C & E Loss (ft)   Cum SA (acres) 35.21 8.84 48.05 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21027.5    Profile: 2 yr

 E.G. Elev (ft) 372.54  Element Left OB Channel Right OB

 Vel Head (ft) 1.30  Wt. n-Val.  0.060 0.040 0.050 

 W.S. Elev (ft) 371.24  Reach Len. (ft) 218.12 218.11 216.16 

 Crit W.S. (ft) 371.24  Flow Area (sq ft) 0.06 28.16 0.65 

 E.G. Slope (ft/ft) 0.022978  Area (sq ft) 0.06 28.16 0.65 

 Q Total (cfs) 260.00  Flow (cfs) 0.03 258.70 1.27 

 Top Width (ft) 13.59  Top Width (ft) 1.43 9.97 2.19 

 Vel Total (ft/s) 9.01  Avg. Vel. (ft/s) 0.46 9.19 1.95 

 Max Chl Dpth (ft) 3.72  Hydr. Depth (ft) 0.04 2.82 0.30 

 Conv. Total (cfs) 1715.2  Conv. (cfs) 0.2 1706.7 8.4 

 Length Wtd. (ft) 218.09  Wetted Per. (ft) 1.43 13.51 2.27 

 Min Ch El (ft) 367.52  Shear (lb/sq ft) 0.06 2.99 0.41 

 Alpha  1.04  Stream Power (lb/ft s) 278.32 0.00 0.00 

 Frctn Loss (ft) 2.06  Cum Volume (acre-ft) 5.22 19.84 9.34 

 C & E Loss (ft) 0.25  Cum SA (acres) 4.08 7.43 11.85 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21027.5    Profile: 10 yr

 E.G. Elev (ft) 374.92  Element Left OB Channel Right OB

 Vel Head (ft) 1.47  Wt. n-Val.  0.060 0.040 0.050 

 W.S. Elev (ft) 373.45  Reach Len. (ft) 218.12 218.11 216.16 

 Crit W.S. (ft) 373.45  Flow Area (sq ft) 13.08 50.23 14.63 

 E.G. Slope (ft/ft) 0.014021  Area (sq ft) 13.08 50.23 19.45 

 Q Total (cfs) 641.00  Flow (cfs) 47.79 530.20 63.01 

 Top Width (ft) 38.68  Top Width (ft) 8.99 9.97 19.72 

 Vel Total (ft/s) 8.22  Avg. Vel. (ft/s) 3.65 10.56 4.31 

 Max Chl Dpth (ft) 5.93  Hydr. Depth (ft) 1.45 5.04 1.40 

 Conv. Total (cfs) 5413.4  Conv. (cfs) 403.6 4477.7 532.1 

 Length Wtd. (ft) 217.97  Wetted Per. (ft) 9.40 13.51 10.81 

 Min Ch El (ft) 367.52  Shear (lb/sq ft) 1.22 3.25 1.18 

 Alpha  1.40  Stream Power (lb/ft s) 278.32 0.00 0.00 

 Frctn Loss (ft) 1.95  Cum Volume (acre-ft) 20.46 36.25 34.88 

 C & E Loss (ft) 0.22  Cum SA (acres) 11.31 8.11 22.09 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21027.5    Profile: 50 yr

 E.G. Elev (ft) 376.41  Element Left OB Channel Right OB

 Vel Head (ft) 1.24  Wt. n-Val.  0.060 0.040 0.050 

 W.S. Elev (ft) 375.16  Reach Len. (ft) 218.12 218.11 216.16 

 Crit W.S. (ft) 375.16  Flow Area (sq ft) 34.76 67.30 64.80 

 E.G. Slope (ft/ft) 0.009900  Area (sq ft) 34.76 67.30 84.47 

 Q Total (cfs) 1150.00  Flow (cfs) 135.50 725.52 288.98 

 Top Width (ft) 88.14  Top Width (ft) 16.86 9.97 61.31 

 Vel Total (ft/s) 6.89  Avg. Vel. (ft/s) 3.90 10.78 4.46 

 Max Chl Dpth (ft) 7.64  Hydr. Depth (ft) 2.06 6.75 1.86 

 Conv. Total (cfs) 11557.8  Conv. (cfs) 1361.8 7291.6 2904.4 

 Length Wtd. (ft) 217.81  Wetted Per. (ft) 17.47 13.51 36.50 

 Min Ch El (ft) 367.52  Shear (lb/sq ft) 1.23 3.08 1.10 

 Alpha  1.69  Stream Power (lb/ft s) 278.32 0.00 0.00 

 Frctn Loss (ft) 1.57  Cum Volume (acre-ft) 45.89 55.20 87.11 

 C & E Loss (ft) 0.16  Cum SA (acres) 18.71 8.25 34.30 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21027.5    Profile: 100 yr

 E.G. Elev (ft) 376.47  Element Left OB Channel Right OB

 Vel Head (ft) 0.85  Wt. n-Val.  0.060 0.040 0.037 

 W.S. Elev (ft) 375.62  Reach Len. (ft) 218.12 218.11 216.16 

 Crit W.S. (ft) 375.62  Flow Area (sq ft) 43.16 71.89 118.04 

 E.G. Slope (ft/ft) 0.006974  Area (sq ft) 43.16 71.89 118.04 

 Q Total (cfs) 1420.00  Flow (cfs) 149.28 679.64 591.08 

 Top Width (ft) 109.15  Top Width (ft) 19.30 9.97 79.88 

 Vel Total (ft/s) 6.09  Avg. Vel. (ft/s) 3.46 9.45 5.01 

 Max Chl Dpth (ft) 8.10  Hydr. Depth (ft) 2.24 7.21 1.48 

 Conv. Total (cfs) 17004.3  Conv. (cfs) 1787.6 8138.7 7078.1 

 Length Wtd. (ft) 217.65  Wetted Per. (ft) 19.95 13.51 83.67 

 Min Ch El (ft) 367.52  Shear (lb/sq ft) 0.94 2.32 0.61 

 Alpha  1.47  Stream Power (lb/ft s) 278.32 0.00 0.00 

 Frctn Loss (ft) 1.54  Cum Volume (acre-ft) 60.27 68.81 136.34 

 C & E Loss (ft) 0.01  Cum SA (acres) 22.89 8.61 41.33 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 21027.5    Profile: 500 yr

 E.G. Elev (ft) 377.30  Element Left OB Channel Right OB

 Vel Head (ft) 1.05  Wt. n-Val.  0.060 0.040 0.033 

 W.S. Elev (ft) 376.25  Reach Len. (ft) 218.12 218.11 216.16 

 Crit W.S. (ft) 376.25  Flow Area (sq ft) 56.67 78.18 169.56 

 E.G. Slope (ft/ft) 0.007754  Area (sq ft) 56.67 78.18 169.56 

 Q Total (cfs) 2220.00  Flow (cfs) 232.35 824.29 1163.36 

 Top Width (ft) 119.42  Top Width (ft) 26.25 9.97 83.20 

 Vel Total (ft/s) 7.29  Avg. Vel. (ft/s) 4.10 10.54 6.86 

 Max Chl Dpth (ft) 8.73  Hydr. Depth (ft) 2.16 7.84 2.04 

 Conv. Total (cfs) 25210.5  Conv. (cfs) 2638.6 9360.7 13211.3 

 Length Wtd. (ft) 217.32  Wetted Per. (ft) 26.96 13.51 88.94 

 Min Ch El (ft) 367.52  Shear (lb/sq ft) 1.02 2.80 0.92 

 Alpha  1.27  Stream Power (lb/ft s) 278.32 0.00 0.00 

 Frctn Loss (ft) 1.44  Cum Volume (acre-ft) 115.52 94.42 229.65 

 C & E Loss (ft) 0.11  Cum SA (acres) 34.58 8.72 47.08 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20809.39    Profile: 2 yr

 E.G. Elev (ft) 370.13  Element Left OB Channel Right OB

 Vel Head (ft) 0.46  Wt. n-Val.  0.060 0.040 0.040 

 W.S. Elev (ft) 369.66  Reach Len. (ft) 311.75 310.07 302.11 

 Crit W.S. (ft) 368.34  Flow Area (sq ft) 4.05 45.74 1.79 

 E.G. Slope (ft/ft) 0.005117  Area (sq ft) 4.05 45.74 1.79 

 Q Total (cfs) 260.00  Flow (cfs) 3.16 253.09 3.75 

 Top Width (ft) 28.66  Top Width (ft) 13.59 12.39 2.67 

 Vel Total (ft/s) 5.04  Avg. Vel. (ft/s) 0.78 5.53 2.10 

 Max Chl Dpth (ft) 4.69  Hydr. Depth (ft) 0.30 3.69 0.67 

 Conv. Total (cfs) 3634.8  Conv. (cfs) 44.2 3538.1 52.5 

 Length Wtd. (ft) 310.02  Wetted Per. (ft) 13.82 15.22 2.95 

 Min Ch El (ft) 364.97  Shear (lb/sq ft) 0.09 0.96 0.19 

 Alpha  1.18  Stream Power (lb/ft s) 301.75 0.00 0.00 

 Frctn Loss (ft) 2.87  Cum Volume (acre-ft) 5.21 19.66 9.33 

 C & E Loss (ft) 0.03  Cum SA (acres) 4.05 7.37 11.83 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20809.39    Profile: 10 yr

 E.G. Elev (ft) 371.96  Element Left OB Channel Right OB

 Vel Head (ft) 0.74  Wt. n-Val.  0.060 0.040 0.042 

 W.S. Elev (ft) 371.22  Reach Len. (ft) 311.75 310.07 302.11 

 Crit W.S. (ft) 370.73  Flow Area (sq ft) 47.62 64.98 7.93 

 E.G. Slope (ft/ft) 0.006213  Area (sq ft) 47.62 64.98 14.34 

 Q Total (cfs) 641.00  Flow (cfs) 110.22 500.71 30.06 

 Top Width (ft) 67.90  Top Width (ft) 37.25 12.39 18.26 

 Vel Total (ft/s) 5.32  Avg. Vel. (ft/s) 2.31 7.71 3.79 

 Max Chl Dpth (ft) 6.25  Hydr. Depth (ft) 1.28 5.24 1.51 

 Conv. Total (cfs) 8132.0  Conv. (cfs) 1398.3 6352.3 381.4 

 Length Wtd. (ft) 310.01  Wetted Per. (ft) 37.55 15.22 5.95 

 Min Ch El (ft) 364.97  Shear (lb/sq ft) 0.49 1.66 0.52 

 Alpha  1.70  Stream Power (lb/ft s) 301.75 0.00 0.00 

 Frctn Loss (ft) 3.03  Cum Volume (acre-ft) 20.30 35.97 34.80 

 C & E Loss (ft) 0.04  Cum SA (acres) 11.20 8.05 22.00 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20809.39    Profile: 50 yr

 E.G. Elev (ft) 373.26  Element Left OB Channel Right OB

 Vel Head (ft) 0.72  Wt. n-Val.  0.055 0.040 0.044 

 W.S. Elev (ft) 372.53  Reach Len. (ft) 311.75 310.07 302.11 

 Crit W.S. (ft) 371.99  Flow Area (sq ft) 122.53 81.31 16.27 

 E.G. Slope (ft/ft) 0.005466  Area (sq ft) 122.53 81.31 61.26 

 Q Total (cfs) 1150.00  Flow (cfs) 397.28 682.44 70.28 

 Top Width (ft) 179.26  Top Width (ft) 85.13 12.39 81.75 

 Vel Total (ft/s) 5.22  Avg. Vel. (ft/s) 3.24 8.39 4.32 

 Max Chl Dpth (ft) 7.56  Hydr. Depth (ft) 1.44 6.56 2.19 

 Conv. Total (cfs) 15554.9  Conv. (cfs) 5373.6 9230.6 950.7 

 Length Wtd. (ft) 310.05  Wetted Per. (ft) 85.52 15.22 8.50 

 Min Ch El (ft) 364.97  Shear (lb/sq ft) 0.49 1.82 0.65 

 Alpha  1.71  Stream Power (lb/ft s) 301.75 0.00 0.00 

 Frctn Loss (ft) 2.62  Cum Volume (acre-ft) 45.49 54.83 86.74 

 C & E Loss (ft) 0.09  Cum SA (acres) 18.45 8.20 33.94 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20809.39    Profile: 100 yr

 E.G. Elev (ft) 373.63  Element Left OB Channel Right OB

 Vel Head (ft) 0.96  Wt. n-Val.  0.054 0.040 0.044 

 W.S. Elev (ft) 372.67  Reach Len. (ft) 311.75 310.07 302.11 

 Crit W.S. (ft) 372.67  Flow Area (sq ft) 134.08 82.99 17.29 

 E.G. Slope (ft/ft) 0.007203  Area (sq ft) 134.08 82.99 72.84 

 Q Total (cfs) 1420.00  Flow (cfs) 522.35 810.53 87.13 

 Top Width (ft) 187.11  Top Width (ft) 85.48 12.39 89.23 

 Vel Total (ft/s) 6.06  Avg. Vel. (ft/s) 3.90 9.77 5.04 

 Max Chl Dpth (ft) 7.70  Hydr. Depth (ft) 1.57 6.70 2.26 

 Conv. Total (cfs) 16731.5  Conv. (cfs) 6154.6 9550.2 1026.6 

 Length Wtd. (ft) 309.28  Wetted Per. (ft) 85.90 15.22 8.76 

 Min Ch El (ft) 364.97  Shear (lb/sq ft) 0.70 2.45 0.89 

 Alpha  1.68  Stream Power (lb/ft s) 301.75 0.00 0.00 

 Frctn Loss (ft) 2.69  Cum Volume (acre-ft) 59.82 68.42 135.87 

 C & E Loss (ft) 0.03  Cum SA (acres) 22.63 8.55 40.91 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20809.39    Profile: 500 yr

 E.G. Elev (ft) 373.90  Element Left OB Channel Right OB

 Vel Head (ft) 0.69  Wt. n-Val.  0.050 0.040 0.028 

 W.S. Elev (ft) 373.21  Reach Len. (ft) 311.75 310.07 302.11 

 Crit W.S. (ft) 373.17  Flow Area (sq ft) 180.97 89.73 128.65 

 E.G. Slope (ft/ft) 0.005703  Area (sq ft) 180.97 89.73 128.65 

 Q Total (cfs) 2220.00  Flow (cfs) 751.27 821.46 647.26 

 Top Width (ft) 209.46  Top Width (ft) 86.91 12.39 110.17 

 Vel Total (ft/s) 5.56  Avg. Vel. (ft/s) 4.15 9.15 5.03 

 Max Chl Dpth (ft) 8.24  Hydr. Depth (ft) 2.08 7.24 1.17 

 Conv. Total (cfs) 29396.2  Conv. (cfs) 9948.0 10877.4 8570.8 

 Length Wtd. (ft) 307.98  Wetted Per. (ft) 87.43 15.22 113.66 

 Min Ch El (ft) 364.97  Shear (lb/sq ft) 0.74 2.10 0.40 

 Alpha  1.43  Stream Power (lb/ft s) 301.75 0.00 0.00 

 Frctn Loss (ft) 2.18  Cum Volume (acre-ft) 114.92 94.00 228.91 

 C & E Loss (ft) 0.07  Cum SA (acres) 34.29 8.67 46.60 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20499.32    Profile: 2 yr

 E.G. Elev (ft) 367.22  Element Left OB Channel Right OB

 Vel Head (ft) 0.77  Wt. n-Val.   0.040  

 W.S. Elev (ft) 366.45  Reach Len. (ft) 302.94 302.29 299.02 

 Crit W.S. (ft) 366.45  Flow Area (sq ft)  36.99  

 E.G. Slope (ft/ft) 0.021694  Area (sq ft)  36.99 0.01 

 Q Total (cfs) 260.00  Flow (cfs)  260.00  

 Top Width (ft) 24.61  Top Width (ft)  24.24 0.38 

 Vel Total (ft/s) 7.03  Avg. Vel. (ft/s)  7.03  

 Max Chl Dpth (ft) 3.51  Hydr. Depth (ft)  1.53  

 Conv. Total (cfs) 1765.2  Conv. (cfs)  1765.2  

 Length Wtd. (ft) 302.29  Wetted Per. (ft)  25.41  

 Min Ch El (ft) 362.94  Shear (lb/sq ft)  1.97  

 Alpha  1.00  Stream Power (lb/ft s) 491.64 0.00 0.00 

 Frctn Loss (ft) 2.88  Cum Volume (acre-ft) 5.20 19.36 9.33 

 C & E Loss (ft) 0.15  Cum SA (acres) 4.00 7.24 11.82 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20499.32    Profile: 10 yr

 E.G. Elev (ft) 368.90  Element Left OB Channel Right OB

 Vel Head (ft) 1.19  Wt. n-Val.  0.065 0.040 0.050 

 W.S. Elev (ft) 367.71  Reach Len. (ft) 302.94 302.29 299.02 

 Crit W.S. (ft) 367.71  Flow Area (sq ft) 0.52 72.69 1.24 

 E.G. Slope (ft/ft) 0.017564  Area (sq ft) 0.52 72.69 8.57 

 Q Total (cfs) 641.00  Flow (cfs) 0.75 637.24 3.02 

 Top Width (ft) 44.47  Top Width (ft) 1.43 29.36 13.68 

 Vel Total (ft/s) 8.61  Avg. Vel. (ft/s) 1.43 8.77 2.44 

 Max Chl Dpth (ft) 4.77  Hydr. Depth (ft) 0.36 2.48 0.54 

 Conv. Total (cfs) 4836.6  Conv. (cfs) 5.6 4808.2 22.8 

 Length Wtd. (ft) 302.21  Wetted Per. (ft) 1.61 30.59 2.53 

 Min Ch El (ft) 362.94  Shear (lb/sq ft) 0.36 2.61 0.54 

 Alpha  1.03  Stream Power (lb/ft s) 491.64 0.00 0.00 

 Frctn Loss (ft) 3.04  Cum Volume (acre-ft) 20.13 35.48 34.72 

 C & E Loss (ft) 0.20  Cum SA (acres) 11.06 7.91 21.88 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20499.32    Profile: 50 yr

 E.G. Elev (ft) 370.55  Element Left OB Channel Right OB

 Vel Head (ft) 1.65  Wt. n-Val.  0.065 0.040 0.050 

 W.S. Elev (ft) 368.90  Reach Len. (ft) 302.94 302.29 299.02 

 Crit W.S. (ft) 368.90  Flow Area (sq ft) 3.60 107.54 5.44 

 E.G. Slope (ft/ft) 0.014732  Area (sq ft) 3.60 107.54 32.92 

 Q Total (cfs) 1150.00  Flow (cfs) 9.00 1121.05 19.95 

 Top Width (ft) 61.68  Top Width (ft) 3.76 29.36 28.56 

 Vel Total (ft/s) 9.86  Avg. Vel. (ft/s) 2.50 10.42 3.67 

 Max Chl Dpth (ft) 5.96  Hydr. Depth (ft) 0.96 3.66 1.13 

 Conv. Total (cfs) 9474.7  Conv. (cfs) 74.2 9236.1 164.4 

 Length Wtd. (ft) 302.09  Wetted Per. (ft) 4.22 30.59 5.31 

 Min Ch El (ft) 362.94  Shear (lb/sq ft) 0.79 3.23 0.94 

 Alpha  1.09  Stream Power (lb/ft s) 491.64 0.00 0.00 

 Frctn Loss (ft) 2.81  Cum Volume (acre-ft) 45.04 54.16 86.42 

 C & E Loss (ft) 0.30  Cum SA (acres) 18.14 8.05 33.56 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20499.32    Profile: 100 yr

 E.G. Elev (ft) 370.46  Element Left OB Channel Right OB

 Vel Head (ft) 1.24  Wt. n-Val.  0.065 0.040 0.025 

 W.S. Elev (ft) 369.21  Reach Len. (ft) 302.94 302.29 299.02 

 Crit W.S. (ft) 369.21  Flow Area (sq ft) 4.89 116.81 42.70 

 E.G. Slope (ft/ft) 0.010752  Area (sq ft) 4.89 116.81 42.70 

 Q Total (cfs) 1420.00  Flow (cfs) 11.55 1099.40 309.05 

 Top Width (ft) 67.08  Top Width (ft) 4.38 29.36 33.34 

 Vel Total (ft/s) 8.64  Avg. Vel. (ft/s) 2.36 9.41 7.24 

 Max Chl Dpth (ft) 6.27  Hydr. Depth (ft) 1.12 3.98 1.28 

 Conv. Total (cfs) 13694.2  Conv. (cfs) 111.4 10602.4 2980.4 

 Length Wtd. (ft) 301.73  Wetted Per. (ft) 4.92 30.59 36.11 

 Min Ch El (ft) 362.94  Shear (lb/sq ft) 0.67 2.56 0.79 

 Alpha  1.07  Stream Power (lb/ft s) 491.64 0.00 0.00 

 Frctn Loss (ft) 2.27  Cum Volume (acre-ft) 59.32 67.71 135.47 

 C & E Loss (ft) 0.19  Cum SA (acres) 22.30 8.41 40.49 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20499.32    Profile: 500 yr

 E.G. Elev (ft) 371.65  Element Left OB Channel Right OB

 Vel Head (ft) 1.35  Wt. n-Val.  0.065 0.040 0.025 

 W.S. Elev (ft) 370.29  Reach Len. (ft) 302.94 302.29 299.02 

 Crit W.S. (ft) 370.29  Flow Area (sq ft) 10.77 148.57 91.37 

 E.G. Slope (ft/ft) 0.009054  Area (sq ft) 10.77 148.57 91.37 

 Q Total (cfs) 2220.00  Flow (cfs) 30.39 1506.16 683.45 

 Top Width (ft) 93.18  Top Width (ft) 6.50 29.36 57.32 

 Vel Total (ft/s) 8.85  Avg. Vel. (ft/s) 2.82 10.14 7.48 

 Max Chl Dpth (ft) 7.35  Hydr. Depth (ft) 1.66 5.06 1.59 

 Conv. Total (cfs) 23330.6  Conv. (cfs) 319.4 15828.6 7182.6 

 Length Wtd. (ft) 301.42  Wetted Per. (ft) 7.30 30.59 61.18 

 Min Ch El (ft) 362.94  Shear (lb/sq ft) 0.83 2.75 0.84 

 Alpha  1.11  Stream Power (lb/ft s) 491.64 0.00 0.00 

 Frctn Loss (ft) 1.83  Cum Volume (acre-ft) 114.23 93.15 228.15 

 C & E Loss (ft) 0.25  Cum SA (acres) 33.96 8.52 46.02 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20197.03    Profile: 2 yr

 E.G. Elev (ft) 364.01  Element Left OB Channel Right OB

 Vel Head (ft) 0.27  Wt. n-Val.   0.040  

 W.S. Elev (ft) 363.74  Reach Len. (ft) 311.87 310.05 303.92 

 Crit W.S. (ft)   Flow Area (sq ft)  62.11  

 E.G. Slope (ft/ft) 0.005328  Area (sq ft)  62.11  

 Q Total (cfs) 260.00  Flow (cfs)  260.00  

 Top Width (ft) 29.79  Top Width (ft)  29.79  

 Vel Total (ft/s) 4.19  Avg. Vel. (ft/s)  4.19  

 Max Chl Dpth (ft) 4.40  Hydr. Depth (ft)  2.09  

 Conv. Total (cfs) 3562.1  Conv. (cfs)  3562.1  

 Length Wtd. (ft) 309.84  Wetted Per. (ft)  32.38  

 Min Ch El (ft) 359.34  Shear (lb/sq ft)  0.64  

 Alpha  1.00  Stream Power (lb/ft s) 601.50 0.00 0.00 

 Frctn Loss (ft) 1.73  Cum Volume (acre-ft) 5.20 19.02 9.33 

 C & E Loss (ft) 0.00  Cum SA (acres) 4.00 7.05 11.82 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20197.03    Profile: 10 yr

 E.G. Elev (ft) 365.45  Element Left OB Channel Right OB

 Vel Head (ft) 0.52  Wt. n-Val.  0.074 0.040 0.035 

 W.S. Elev (ft) 364.93  Reach Len. (ft) 311.87 310.05 303.92 

 Crit W.S. (ft)   Flow Area (sq ft) 10.73 99.95 13.09 

 E.G. Slope (ft/ft) 0.006515  Area (sq ft) 10.73 99.95 13.09 

 Q Total (cfs) 641.00  Flow (cfs) 11.57 596.84 32.59 

 Top Width (ft) 76.17  Top Width (ft) 22.72 32.21 21.24 

 Vel Total (ft/s) 5.18  Avg. Vel. (ft/s) 1.08 5.97 2.49 

 Max Chl Dpth (ft) 5.59  Hydr. Depth (ft) 0.47 3.10 0.62 

 Conv. Total (cfs) 7941.6  Conv. (cfs) 143.4 7394.4 403.7 

 Length Wtd. (ft) 309.35  Wetted Per. (ft) 22.74 35.57 21.85 

 Min Ch El (ft) 359.34  Shear (lb/sq ft) 0.19 1.14 0.24 

 Alpha  1.25  Stream Power (lb/ft s) 601.50 0.00 0.00 

 Frctn Loss (ft) 1.94  Cum Volume (acre-ft) 20.09 34.88 34.64 

 C & E Loss (ft) 0.02  Cum SA (acres) 10.98 7.69 21.76 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20197.03    Profile: 50 yr

 E.G. Elev (ft) 366.50  Element Left OB Channel Right OB

 Vel Head (ft) 0.65  Wt. n-Val.  0.059 0.040 0.036 

 W.S. Elev (ft) 365.86  Reach Len. (ft) 311.87 310.05 303.92 

 Crit W.S. (ft)   Flow Area (sq ft) 40.85 129.94 39.79 

 E.G. Slope (ft/ft) 0.006399  Area (sq ft) 40.85 129.94 39.79 

 Q Total (cfs) 1150.00  Flow (cfs) 91.90 915.98 142.12 

 Top Width (ft) 109.27  Top Width (ft) 40.92 32.21 36.14 

 Vel Total (ft/s) 5.46  Avg. Vel. (ft/s) 2.25 7.05 3.57 

 Max Chl Dpth (ft) 6.52  Hydr. Depth (ft) 1.00 4.03 1.10 

 Conv. Total (cfs) 14375.7  Conv. (cfs) 1148.8 11450.3 1776.6 

 Length Wtd. (ft) 308.94  Wetted Per. (ft) 40.97 35.57 37.56 

 Min Ch El (ft) 359.34  Shear (lb/sq ft) 0.40 1.46 0.42 

 Alpha  1.39  Stream Power (lb/ft s) 601.50 0.00 0.00 

 Frctn Loss (ft) 2.02  Cum Volume (acre-ft) 44.89 53.34 86.17 

 C & E Loss (ft) 0.01  Cum SA (acres) 17.98 7.83 33.34 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20197.03    Profile: 100 yr

 E.G. Elev (ft) 366.96  Element Left OB Channel Right OB

 Vel Head (ft) 0.60  Wt. n-Val.  0.053 0.040 0.036 

 W.S. Elev (ft) 366.36  Reach Len. (ft) 311.87 310.05 303.92 

 Crit W.S. (ft) 365.79  Flow Area (sq ft) 63.36 145.98 78.75 

 E.G. Slope (ft/ft) 0.005559  Area (sq ft) 63.36 145.98 78.75 

 Q Total (cfs) 1420.00  Flow (cfs) 173.22 1036.39 210.39 

 Top Width (ft) 177.56  Top Width (ft) 50.68 32.21 94.67 

 Vel Total (ft/s) 4.93  Avg. Vel. (ft/s) 2.73 7.10 2.67 

 Max Chl Dpth (ft) 7.02  Hydr. Depth (ft) 1.25 4.53 0.83 

 Conv. Total (cfs) 19046.1  Conv. (cfs) 2323.3 13900.9 2821.9 

 Length Wtd. (ft) 308.93  Wetted Per. (ft) 50.74 35.57 96.31 

 Min Ch El (ft) 359.34  Shear (lb/sq ft) 0.43 1.42 0.28 

 Alpha  1.60  Stream Power (lb/ft s) 601.50 0.00 0.00 

 Frctn Loss (ft) 1.99  Cum Volume (acre-ft) 59.09 66.79 135.05 

 C & E Loss (ft) 0.01  Cum SA (acres) 22.11 8.19 40.05 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 20197.03    Profile: 500 yr

 E.G. Elev (ft) 367.71  Element Left OB Channel Right OB

 Vel Head (ft) 0.52  Wt. n-Val.  0.043 0.040 0.036 

 W.S. Elev (ft) 367.19  Reach Len. (ft) 311.87 310.05 303.92 

 Crit W.S. (ft)   Flow Area (sq ft) 113.23 172.88 158.44 

 E.G. Slope (ft/ft) 0.004339  Area (sq ft) 113.23 172.88 158.44 

 Q Total (cfs) 2220.00  Flow (cfs) 415.61 1213.86 590.53 

 Top Width (ft) 197.06  Top Width (ft) 68.72 32.21 96.13 

 Vel Total (ft/s) 4.99  Avg. Vel. (ft/s) 3.67 7.02 3.73 

 Max Chl Dpth (ft) 7.85  Hydr. Depth (ft) 1.65 5.37 1.65 

 Conv. Total (cfs) 33703.4  Conv. (cfs) 6309.7 18428.5 8965.3 

 Length Wtd. (ft) 308.38  Wetted Per. (ft) 68.80 35.57 97.99 

 Min Ch El (ft) 359.34  Shear (lb/sq ft) 0.45 1.32 0.44 

 Alpha  1.33  Stream Power (lb/ft s) 601.50 0.00 0.00 

 Frctn Loss (ft) 1.86  Cum Volume (acre-ft) 113.80 92.04 227.29 

 C & E Loss (ft) 0.05  Cum SA (acres) 33.70 8.30 45.49 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19886.98    Profile: 2 yr

 E.G. Elev (ft) 362.29  Element Left OB Channel Right OB

 Vel Head (ft) 0.31  Wt. n-Val.  0.080 0.040 0.045 

 W.S. Elev (ft) 361.98  Reach Len. (ft) 289.36 292.00 291.97 

 Crit W.S. (ft) 361.37  Flow Area (sq ft) 10.08 48.71 8.88 

 E.G. Slope (ft/ft) 0.005866  Area (sq ft) 10.08 48.71 8.88 

 Q Total (cfs) 260.00  Flow (cfs) 9.76 229.24 21.00 

 Top Width (ft) 49.03  Top Width (ft) 17.92 22.11 9.00 

 Vel Total (ft/s) 3.84  Avg. Vel. (ft/s) 0.97 4.71 2.37 

 Max Chl Dpth (ft) 3.64  Hydr. Depth (ft) 0.56 2.20 0.99 

 Conv. Total (cfs) 3394.8  Conv. (cfs) 127.4 2993.2 274.2 

 Length Wtd. (ft) 291.94  Wetted Per. (ft) 17.95 22.90 10.31 

 Min Ch El (ft) 358.34  Shear (lb/sq ft) 0.21 0.78 0.32 

 Alpha  1.36  Stream Power (lb/ft s) 539.98 0.00 0.00 

 Frctn Loss (ft) 3.10  Cum Volume (acre-ft) 5.16 18.62 9.29 

 C & E Loss (ft) 0.04  Cum SA (acres) 3.93 6.87 11.79 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19886.98    Profile: 10 yr

 E.G. Elev (ft) 363.50  Element Left OB Channel Right OB

 Vel Head (ft) 0.45  Wt. n-Val.  0.080 0.040 0.040 

 W.S. Elev (ft) 363.04  Reach Len. (ft) 289.36 292.00 291.97 

 Crit W.S. (ft) 362.66  Flow Area (sq ft) 32.72 72.26 43.70 

 E.G. Slope (ft/ft) 0.006042  Area (sq ft) 32.72 72.26 43.70 

 Q Total (cfs) 641.00  Flow (cfs) 57.53 448.94 134.53 

 Top Width (ft) 86.24  Top Width (ft) 24.22 22.11 39.90 

 Vel Total (ft/s) 4.31  Avg. Vel. (ft/s) 1.76 6.21 3.08 

 Max Chl Dpth (ft) 4.70  Hydr. Depth (ft) 1.35 3.27 1.10 

 Conv. Total (cfs) 8246.5  Conv. (cfs) 740.2 5775.6 1730.7 

 Length Wtd. (ft) 291.86  Wetted Per. (ft) 24.35 22.90 41.63 

 Min Ch El (ft) 358.34  Shear (lb/sq ft) 0.51 1.19 0.40 

 Alpha  1.58  Stream Power (lb/ft s) 539.98 0.00 0.00 

 Frctn Loss (ft) 2.78  Cum Volume (acre-ft) 19.94 34.26 34.45 

 C & E Loss (ft) 0.05  Cum SA (acres) 10.81 7.50 21.55 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19886.98    Profile: 50 yr

 E.G. Elev (ft) 364.48  Element Left OB Channel Right OB

 Vel Head (ft) 0.62  Wt. n-Val.  0.080 0.040 0.039 

 W.S. Elev (ft) 363.86  Reach Len. (ft) 289.36 292.00 291.97 

 Crit W.S. (ft) 363.40  Flow Area (sq ft) 53.84 90.31 80.46 

 E.G. Slope (ft/ft) 0.006651  Area (sq ft) 53.84 90.31 80.46 

 Q Total (cfs) 1150.00  Flow (cfs) 126.90 683.03 340.06 

 Top Width (ft) 99.77  Top Width (ft) 27.51 22.11 50.15 

 Vel Total (ft/s) 5.12  Avg. Vel. (ft/s) 2.36 7.56 4.23 

 Max Chl Dpth (ft) 5.52  Hydr. Depth (ft) 1.96 4.08 1.60 

 Conv. Total (cfs) 14100.8  Conv. (cfs) 1556.0 8375.0 4169.7 

 Length Wtd. (ft) 291.76  Wetted Per. (ft) 27.74 22.90 52.18 

 Min Ch El (ft) 358.34  Shear (lb/sq ft) 0.81 1.64 0.64 

 Alpha  1.52  Stream Power (lb/ft s) 539.98 0.00 0.00 

 Frctn Loss (ft) 2.64  Cum Volume (acre-ft) 44.55 52.55 85.75 

 C & E Loss (ft) 0.04  Cum SA (acres) 17.74 7.64 33.04 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19886.98    Profile: 100 yr

 E.G. Elev (ft) 364.95  Element Left OB Channel Right OB

 Vel Head (ft) 0.74  Wt. n-Val.  0.080 0.040 0.038 

 W.S. Elev (ft) 364.21  Reach Len. (ft) 289.36 292.00 291.97 

 Crit W.S. (ft) 363.73  Flow Area (sq ft) 63.69 98.03 104.59 

 E.G. Slope (ft/ft) 0.007549  Area (sq ft) 63.69 98.03 104.59 

 Q Total (cfs) 1420.00  Flow (cfs) 172.86 834.23 412.92 

 Top Width (ft) 133.24  Top Width (ft) 28.94 22.11 82.20 

 Vel Total (ft/s) 5.33  Avg. Vel. (ft/s) 2.71 8.51 3.95 

 Max Chl Dpth (ft) 5.87  Hydr. Depth (ft) 2.20 4.43 1.27 

 Conv. Total (cfs) 16343.9  Conv. (cfs) 1989.5 9601.8 4752.6 

 Length Wtd. (ft) 291.71  Wetted Per. (ft) 29.21 22.90 84.31 

 Min Ch El (ft) 358.34  Shear (lb/sq ft) 1.03 2.02 0.58 

 Alpha  1.69  Stream Power (lb/ft s) 539.98 0.00 0.00 

 Frctn Loss (ft) 2.70  Cum Volume (acre-ft) 58.63 65.93 134.41 

 C & E Loss (ft) 0.03  Cum SA (acres) 21.83 8.00 39.43 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19886.98    Profile: 500 yr

 E.G. Elev (ft) 365.81  Element Left OB Channel Right OB

 Vel Head (ft) 0.98  Wt. n-Val.  0.080 0.040 0.039 

 W.S. Elev (ft) 364.82  Reach Len. (ft) 289.36 292.00 291.97 

 Crit W.S. (ft) 364.70  Flow Area (sq ft) 82.36 111.69 156.27 

 E.G. Slope (ft/ft) 0.008913  Area (sq ft) 82.36 111.69 156.27 

 Q Total (cfs) 2220.00  Flow (cfs) 272.25 1126.69 821.07 

 Top Width (ft) 138.63  Top Width (ft) 31.48 22.11 85.05 

 Vel Total (ft/s) 6.34  Avg. Vel. (ft/s) 3.31 10.09 5.25 

 Max Chl Dpth (ft) 6.48  Hydr. Depth (ft) 2.62 5.05 1.84 

 Conv. Total (cfs) 23515.0  Conv. (cfs) 2883.7 11934.3 8697.0 

 Length Wtd. (ft) 291.56  Wetted Per. (ft) 31.82 22.90 87.23 

 Min Ch El (ft) 358.34  Shear (lb/sq ft) 1.44 2.71 1.00 

 Alpha  1.57  Stream Power (lb/ft s) 539.98 0.00 0.00 

 Frctn Loss (ft) 2.49  Cum Volume (acre-ft) 113.10 91.02 226.20 

 C & E Loss (ft) 0.06  Cum SA (acres) 33.34 8.11 44.86 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19594.98    Profile: 2 yr

 E.G. Elev (ft) 359.15  Element Left OB Channel Right OB

 Vel Head (ft) 0.70  Wt. n-Val.   0.040 0.045 

 W.S. Elev (ft) 358.44  Reach Len. (ft) 304.55 302.68 304.92 

 Crit W.S. (ft) 358.44  Flow Area (sq ft)  23.29 16.00 

 E.G. Slope (ft/ft) 0.024716  Area (sq ft)  23.29 16.00 

 Q Total (cfs) 260.00  Flow (cfs)  167.56 92.44 

 Top Width (ft) 28.85  Top Width (ft)  16.16 12.69 

 Vel Total (ft/s) 6.62  Avg. Vel. (ft/s)  7.19 5.78 

 Max Chl Dpth (ft) 2.44  Hydr. Depth (ft)  1.44 1.26 

 Conv. Total (cfs) 1653.8  Conv. (cfs)  1065.8 588.0 

 Length Wtd. (ft) 304.03  Wetted Per. (ft)  17.03 13.62 

 Min Ch El (ft) 356.03  Shear (lb/sq ft)  2.11 1.81 

 Alpha  1.03  Stream Power (lb/ft s) 633.37 0.00 0.00 

 Frctn Loss (ft) 0.32  Cum Volume (acre-ft) 5.13 18.38 9.21 

 C & E Loss (ft) 0.34  Cum SA (acres) 3.87 6.74 11.72 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19594.98    Profile: 10 yr

 E.G. Elev (ft) 360.66  Element Left OB Channel Right OB

 Vel Head (ft) 0.97  Wt. n-Val.  0.080 0.040 0.045 

 W.S. Elev (ft) 359.69  Reach Len. (ft) 304.55 302.68 304.92 

 Crit W.S. (ft) 359.69  Flow Area (sq ft) 3.66 43.86 40.95 

 E.G. Slope (ft/ft) 0.017218  Area (sq ft) 3.66 43.86 40.95 

 Q Total (cfs) 641.00  Flow (cfs) 6.29 394.46 240.24 

 Top Width (ft) 51.25  Top Width (ft) 6.08 16.59 28.58 

 Vel Total (ft/s) 7.25  Avg. Vel. (ft/s) 1.72 8.99 5.87 

 Max Chl Dpth (ft) 3.69  Hydr. Depth (ft) 0.60 2.64 1.43 

 Conv. Total (cfs) 4885.1  Conv. (cfs) 47.9 3006.2 1830.9 

 Length Wtd. (ft) 304.09  Wetted Per. (ft) 6.20 17.50 30.07 

 Min Ch El (ft) 356.03  Shear (lb/sq ft) 0.64 2.69 1.46 

 Alpha  1.19  Stream Power (lb/ft s) 633.37 0.00 0.00 

 Frctn Loss (ft) 0.74  Cum Volume (acre-ft) 19.82 33.87 34.16 

 C & E Loss (ft) 0.42  Cum SA (acres) 10.71 7.37 21.32 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19594.98    Profile: 50 yr

 E.G. Elev (ft) 361.80  Element Left OB Channel Right OB

 Vel Head (ft) 1.02  Wt. n-Val.  0.060 0.040 0.045 

 W.S. Elev (ft) 360.78  Reach Len. (ft) 304.55 302.68 304.92 

 Crit W.S. (ft) 360.78  Flow Area (sq ft) 28.92 62.00 80.68 

 E.G. Slope (ft/ft) 0.013007  Area (sq ft) 28.92 62.00 80.68 

 Q Total (cfs) 1150.00  Flow (cfs) 70.88 610.43 468.69 

 Top Width (ft) 97.51  Top Width (ft) 36.61 16.59 44.32 

 Vel Total (ft/s) 6.70  Avg. Vel. (ft/s) 2.45 9.85 5.81 

 Max Chl Dpth (ft) 4.78  Hydr. Depth (ft) 0.79 3.74 1.82 

 Conv. Total (cfs) 10083.6  Conv. (cfs) 621.5 5352.5 4109.7 

 Length Wtd. (ft) 304.18  Wetted Per. (ft) 37.05 17.50 46.29 

 Min Ch El (ft) 356.03  Shear (lb/sq ft) 0.63 2.88 1.42 

 Alpha  1.46  Stream Power (lb/ft s) 633.37 0.00 0.00 

 Frctn Loss (ft) 0.29  Cum Volume (acre-ft) 44.27 52.04 85.21 

 C & E Loss (ft) 0.47  Cum SA (acres) 17.52 7.51 32.72 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19594.98    Profile: 100 yr

 E.G. Elev (ft) 362.22  Element Left OB Channel Right OB

 Vel Head (ft) 1.00  Wt. n-Val.  0.058 0.040 0.045 

 W.S. Elev (ft) 361.23  Reach Len. (ft) 304.55 302.68 304.92 

 Crit W.S. (ft) 361.23  Flow Area (sq ft) 48.53 69.42 101.98 

 E.G. Slope (ft/ft) 0.011628  Area (sq ft) 48.53 69.42 101.98 

 Q Total (cfs) 1420.00  Flow (cfs) 132.14 696.87 590.99 

 Top Width (ft) 117.79  Top Width (ft) 50.33 16.59 50.88 

 Vel Total (ft/s) 6.46  Avg. Vel. (ft/s) 2.72 10.04 5.80 

 Max Chl Dpth (ft) 5.23  Hydr. Depth (ft) 0.96 4.18 2.00 

 Conv. Total (cfs) 13168.7  Conv. (cfs) 1225.5 6462.6 5480.7 

 Length Wtd. (ft) 304.22  Wetted Per. (ft) 50.93 17.50 53.04 

 Min Ch El (ft) 356.03  Shear (lb/sq ft) 0.69 2.88 1.40 

 Alpha  1.54  Stream Power (lb/ft s) 633.37 0.00 0.00 

 Frctn Loss (ft) 0.26  Cum Volume (acre-ft) 58.26 65.37 133.72 

 C & E Loss (ft) 0.45  Cum SA (acres) 21.56 7.87 38.99 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19594.98    Profile: 500 yr

 E.G. Elev (ft) 363.26  Element Left OB Channel Right OB

 Vel Head (ft) 0.78  Wt. n-Val.  0.058 0.040 0.045 

 W.S. Elev (ft) 362.47  Reach Len. (ft) 304.55 302.68 304.92 

 Crit W.S. (ft) 362.47  Flow Area (sq ft) 146.87 90.13 195.37 

 E.G. Slope (ft/ft) 0.008191  Area (sq ft) 146.87 90.13 195.37 

 Q Total (cfs) 2220.00  Flow (cfs) 448.83 903.68 867.50 

 Top Width (ft) 228.79  Top Width (ft) 106.93 16.59 105.27 

 Vel Total (ft/s) 5.13  Avg. Vel. (ft/s) 3.06 10.03 4.44 

 Max Chl Dpth (ft) 6.47  Hydr. Depth (ft) 1.37 5.43 1.86 

 Conv. Total (cfs) 24529.5  Conv. (cfs) 4959.2 9985.0 9585.3 

 Length Wtd. (ft) 304.30  Wetted Per. (ft) 107.87 17.50 107.87 

 Min Ch El (ft) 356.03  Shear (lb/sq ft) 0.70 2.63 0.93 

 Alpha  1.92  Stream Power (lb/ft s) 633.37 0.00 0.00 

 Frctn Loss (ft) 0.23  Cum Volume (acre-ft) 112.34 90.35 225.02 

 C & E Loss (ft) 0.33  Cum SA (acres) 32.88 7.98 44.22 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19292.3    Profile: 2 yr

 E.G. Elev (ft) 357.02  Element Left OB Channel Right OB

 Vel Head (ft) 0.03  Wt. n-Val.  0.014 0.040 0.041 

 W.S. Elev (ft) 356.99  Reach Len. (ft) 91.81 91.81 91.81 

 Crit W.S. (ft) 354.20  Flow Area (sq ft) 6.35 33.60 153.71 

 E.G. Slope (ft/ft) 0.000338  Area (sq ft) 6.35 33.60 153.71 

 Q Total (cfs) 267.00  Flow (cfs) 9.14 41.49 216.37 

 Top Width (ft) 82.32  Top Width (ft) 9.85 12.72 59.75 

 Vel Total (ft/s) 1.38  Avg. Vel. (ft/s) 1.44 1.23 1.41 

 Max Chl Dpth (ft) 5.34  Hydr. Depth (ft) 0.64 2.64 2.57 

 Conv. Total (cfs) 14515.9  Conv. (cfs) 496.8 2255.8 11763.3 

 Length Wtd. (ft) 91.81  Wetted Per. (ft) 9.93 13.83 62.71 

 Min Ch El (ft) 353.73  Shear (lb/sq ft) 0.01 0.05 0.05 

 Alpha  1.01  Stream Power (lb/ft s) 316.73 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 5.10 18.18 8.62 

 C & E Loss (ft)   Cum SA (acres) 3.84 6.64 11.46 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19292.3    Profile: 10 yr

 E.G. Elev (ft) 358.17  Element Left OB Channel Right OB

 Vel Head (ft) 0.13  Wt. n-Val.  0.014 0.040 0.042 

 W.S. Elev (ft) 358.04  Reach Len. (ft) 91.81 91.81 91.81 

 Crit W.S. (ft) 355.55  Flow Area (sq ft) 20.91 46.96 221.91 

 E.G. Slope (ft/ft) 0.001092  Area (sq ft) 23.64 46.96 221.91 

 Q Total (cfs) 817.00  Flow (cfs) 83.43 130.25 603.32 

 Top Width (ft) 112.49  Top Width (ft) 30.15 12.72 69.61 

 Vel Total (ft/s) 2.82  Avg. Vel. (ft/s) 3.99 2.77 2.72 

 Max Chl Dpth (ft) 6.39  Hydr. Depth (ft) 1.17 3.69 3.19 

 Conv. Total (cfs) 24722.4  Conv. (cfs) 2524.6 3941.4 18256.3 

 Length Wtd. (ft) 91.81  Wetted Per. (ft) 18.03 13.83 73.13 

 Min Ch El (ft) 353.73  Shear (lb/sq ft) 0.08 0.23 0.21 

 Alpha  1.05  Stream Power (lb/ft s) 316.73 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 19.72 33.56 33.24 

 C & E Loss (ft)   Cum SA (acres) 10.58 7.27 20.98 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19292.3    Profile: 50 yr

 E.G. Elev (ft) 360.07  Element Left OB Channel Right OB

 Vel Head (ft) 0.09  Wt. n-Val.  0.013 0.040 0.040 

 W.S. Elev (ft) 359.98  Reach Len. (ft) 91.81 91.81 91.81 

 Crit W.S. (ft) 356.75  Flow Area (sq ft) 162.65 71.72 428.82 

 E.G. Slope (ft/ft) 0.000377  Area (sq ft) 162.65 71.72 428.82 

 Q Total (cfs) 1450.00  Flow (cfs) 490.27 154.99 804.74 

 Top Width (ft) 253.40  Top Width (ft) 100.96 12.72 139.72 

 Vel Total (ft/s) 2.19  Avg. Vel. (ft/s) 3.01 2.16 1.88 

 Max Chl Dpth (ft) 8.33  Hydr. Depth (ft) 1.61 5.64 3.07 

 Conv. Total (cfs) 74680.2  Conv. (cfs) 25250.8 7982.3 41447.0 

 Length Wtd. (ft) 91.81  Wetted Per. (ft) 101.22 13.83 143.93 

 Min Ch El (ft) 353.73  Shear (lb/sq ft) 0.04 0.12 0.07 

 Alpha  1.16  Stream Power (lb/ft s) 316.73 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 43.60 51.58 83.42 

 C & E Loss (ft)   Cum SA (acres) 17.04 7.41 32.08 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19292.3    Profile: 100 yr

 E.G. Elev (ft) 360.56  Element Left OB Channel Right OB

 Vel Head (ft) 0.10  Wt. n-Val.  0.013 0.040 0.039 

 W.S. Elev (ft) 360.46  Reach Len. (ft) 91.81 91.81 91.81 

 Crit W.S. (ft) 357.11  Flow Area (sq ft) 213.82 77.77 495.59 

 E.G. Slope (ft/ft) 0.000338  Area (sq ft) 213.82 77.77 495.59 

 Q Total (cfs) 1790.00  Flow (cfs) 677.38 168.10 944.53 

 Top Width (ft) 267.26  Top Width (ft) 113.88 12.72 140.65 

 Vel Total (ft/s) 2.27  Avg. Vel. (ft/s) 3.17 2.16 1.91 

 Max Chl Dpth (ft) 8.81  Hydr. Depth (ft) 1.88 6.11 3.52 

 Conv. Total (cfs) 97302.2  Conv. (cfs) 36821.3 9137.7 51343.3 

 Length Wtd. (ft) 91.81  Wetted Per. (ft) 114.15 13.83 144.98 

 Min Ch El (ft) 353.73  Shear (lb/sq ft) 0.04 0.12 0.07 

 Alpha  1.19  Stream Power (lb/ft s) 316.73 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 57.34 64.85 131.63 

 C & E Loss (ft)   Cum SA (acres) 20.99 7.77 38.32 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19292.3    Profile: 500 yr

 E.G. Elev (ft) 361.59  Element Left OB Channel Right OB

 Vel Head (ft) 0.13  Wt. n-Val.  0.013 0.040 0.037 

 W.S. Elev (ft) 361.46  Reach Len. (ft) 91.81 91.81 91.81 

 Crit W.S. (ft) 357.92  Flow Area (sq ft) 341.45 90.51 637.97 

 E.G. Slope (ft/ft) 0.000304  Area (sq ft) 341.45 90.51 637.97 

 Q Total (cfs) 2760.00  Flow (cfs) 1218.60 205.28 1336.11 

 Top Width (ft) 297.20  Top Width (ft) 140.95 12.72 143.53 

 Vel Total (ft/s) 2.58  Avg. Vel. (ft/s) 3.57 2.27 2.09 

 Max Chl Dpth (ft) 9.81  Hydr. Depth (ft) 2.42 7.12 4.44 

 Conv. Total (cfs) 158195.5  Conv. (cfs) 69846.9 11766.3 76582.3 

 Length Wtd. (ft) 91.81  Wetted Per. (ft) 141.23 13.83 148.05 

 Min Ch El (ft) 353.73  Shear (lb/sq ft) 0.05 0.12 0.08 

 Alpha  1.22  Stream Power (lb/ft s) 316.73 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 110.63 89.72 222.10 

 C & E Loss (ft)   Cum SA (acres) 32.01 7.88 43.35 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19200.69    Profile: 2 yr

 E.G. Elev (ft) 354.88  Element Left OB Channel Right OB

 Vel Head (ft) 0.03  Wt. n-Val.   0.040 0.050 

 W.S. Elev (ft) 354.85  Reach Len. (ft) 236.07 413.85 243.83 

 Crit W.S. (ft) 352.25  Flow Area (sq ft)  31.72 159.71 

 E.G. Slope (ft/ft) 0.000584  Area (sq ft)  31.72 159.71 

 Q Total (cfs) 267.00  Flow (cfs)  33.61 233.39 

 Top Width (ft) 74.39  Top Width (ft)  22.25 52.14 

 Vel Total (ft/s) 1.39  Avg. Vel. (ft/s)  1.06 1.46 

 Max Chl Dpth (ft) 4.55  Hydr. Depth (ft)  1.43 3.06 

 Conv. Total (cfs) 11046.4  Conv. (cfs)  1390.3 9656.0 

 Length Wtd. (ft) 339.54  Wetted Per. (ft)  24.75 55.04 

 Min Ch El (ft) 352.26  Shear (lb/sq ft)  0.05 0.11 

 Alpha  1.03  Stream Power (lb/ft s) 332.19 0.00 0.00 

 Frctn Loss (ft) 0.26  Cum Volume (acre-ft) 5.10 18.18 8.62 

 C & E Loss (ft) 0.02  Cum SA (acres) 3.83 6.60 11.35 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19200.69    Profile: 10 yr

 E.G. Elev (ft) 357.71  Element Left OB Channel Right OB

 Vel Head (ft) 0.05  Wt. n-Val.   0.040 0.050 

 W.S. Elev (ft) 357.65  Reach Len. (ft) 236.07 413.85 243.83 

 Crit W.S. (ft) 353.56  Flow Area (sq ft)  100.94 333.98 

 E.G. Slope (ft/ft) 0.000552  Area (sq ft)  100.94 333.98 

 Q Total (cfs) 817.00  Flow (cfs)  186.93 630.07 

 Top Width (ft) 118.96  Top Width (ft)  27.69 91.26 

 Vel Total (ft/s) 1.88  Avg. Vel. (ft/s)  1.85 1.89 

 Max Chl Dpth (ft) 7.35  Hydr. Depth (ft)  3.65 3.66 

 Conv. Total (cfs) 34778.4  Conv. (cfs)  7957.2 26821.2 

 Length Wtd. (ft) 347.96  Wetted Per. (ft)  32.65 95.73 

 Min Ch El (ft) 352.26  Shear (lb/sq ft)  0.11 0.12 

 Alpha  1.00  Stream Power (lb/ft s) 332.19 0.00 0.00 

 Frctn Loss (ft) 0.32  Cum Volume (acre-ft) 19.72 33.56 33.24 

 C & E Loss (ft) 0.08  Cum SA (acres) 10.55 7.23 20.81 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19200.69    Profile: 50 yr

 E.G. Elev (ft) 359.16  Element Left OB Channel Right OB

 Vel Head (ft) 0.08  Wt. n-Val.  0.045 0.040 0.050 

 W.S. Elev (ft) 359.07  Reach Len. (ft) 236.07 413.85 243.83 

 Crit W.S. (ft) 354.59  Flow Area (sq ft) 10.12 141.35 485.31 

 E.G. Slope (ft/ft) 0.000806  Area (sq ft) 10.12 141.35 491.79 

 Q Total (cfs) 1450.00  Flow (cfs) 6.07 387.35 1056.58 

 Top Width (ft) 165.57  Top Width (ft) 19.78 28.59 117.20 

 Vel Total (ft/s) 2.28  Avg. Vel. (ft/s) 0.60 2.74 2.18 

 Max Chl Dpth (ft) 8.77  Hydr. Depth (ft) 0.51 4.94 4.34 

 Conv. Total (cfs) 51064.0  Conv. (cfs) 213.7 13641.2 37209.1 

 Length Wtd. (ft) 317.08  Wetted Per. (ft) 19.81 33.76 117.11 

 Min Ch El (ft) 352.26  Shear (lb/sq ft) 0.03 0.21 0.21 

 Alpha  1.05  Stream Power (lb/ft s) 332.19 0.00 0.00 

 Frctn Loss (ft) 0.27  Cum Volume (acre-ft) 43.60 51.58 83.42 

 C & E Loss (ft) 0.03  Cum SA (acres) 16.92 7.37 31.80 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19200.69    Profile: 100 yr

 E.G. Elev (ft) 359.69  Element Left OB Channel Right OB

 Vel Head (ft) 0.10  Wt. n-Val.  0.045 0.040 0.050 

 W.S. Elev (ft) 359.59  Reach Len. (ft) 236.07 413.85 243.83 

 Crit W.S. (ft) 354.97  Flow Area (sq ft) 22.70 156.05 552.37 

 E.G. Slope (ft/ft) 0.000854  Area (sq ft) 22.70 156.05 552.37 

 Q Total (cfs) 1790.00  Flow (cfs) 18.54 470.09 1301.38 

 Top Width (ft) 176.03  Top Width (ft) 29.12 28.59 118.31 

 Vel Total (ft/s) 2.45  Avg. Vel. (ft/s) 0.82 3.01 2.36 

 Max Chl Dpth (ft) 9.29  Hydr. Depth (ft) 0.78 5.46 4.67 

 Conv. Total (cfs) 61260.1  Conv. (cfs) 634.4 16088.0 44537.6 

 Length Wtd. (ft) 312.98  Wetted Per. (ft) 29.17 33.76 123.60 

 Min Ch El (ft) 352.26  Shear (lb/sq ft) 0.04 0.25 0.24 

 Alpha  1.07  Stream Power (lb/ft s) 332.19 0.00 0.00 

 Frctn Loss (ft) 0.28  Cum Volume (acre-ft) 57.34 64.85 131.63 

 C & E Loss (ft) 0.03  Cum SA (acres) 20.84 7.72 38.04 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19200.69    Profile: 500 yr

 E.G. Elev (ft) 360.94  Element Left OB Channel Right OB

 Vel Head (ft) 0.14  Wt. n-Val.  0.045 0.040 0.050 

 W.S. Elev (ft) 360.80  Reach Len. (ft) 236.07 413.85 243.83 

 Crit W.S. (ft) 355.86  Flow Area (sq ft) 74.73 190.62 699.23 

 E.G. Slope (ft/ft) 0.000974  Area (sq ft) 74.73 190.62 699.23 

 Q Total (cfs) 2760.00  Flow (cfs) 89.05 700.67 1970.27 

 Top Width (ft) 215.18  Top Width (ft) 60.01 28.59 126.59 

 Vel Total (ft/s) 2.86  Avg. Vel. (ft/s) 1.19 3.68 2.82 

 Max Chl Dpth (ft) 10.50  Hydr. Depth (ft) 1.25 6.67 5.52 

 Conv. Total (cfs) 88451.3  Conv. (cfs) 2854.0 22454.9 63142.5 

 Length Wtd. (ft) 304.95  Wetted Per. (ft) 60.07 33.76 132.01 

 Min Ch El (ft) 352.26  Shear (lb/sq ft) 0.08 0.34 0.32 

 Alpha  1.12  Stream Power (lb/ft s) 332.19 0.00 0.00 

 Frctn Loss (ft) 0.31  Cum Volume (acre-ft) 110.63 89.72 222.10 

 C & E Loss (ft) 0.03  Cum SA (acres) 31.80 7.84 43.07 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19080.31    Profile: 2 yr

 E.G. Elev (ft) 354.59  Element Left OB Channel Right OB

 Vel Head (ft) 0.11  Wt. n-Val.   0.040  

 W.S. Elev (ft) 354.49  Reach Len. (ft) 166.06 173.28 170.85 

 Crit W.S. (ft) 352.04  Flow Area (sq ft)  101.38  

 E.G. Slope (ft/ft) 0.001064  Area (sq ft)  101.38  

 Q Total (cfs) 267.00  Flow (cfs)  267.00  

 Top Width (ft) 27.60  Top Width (ft)  27.60  

 Vel Total (ft/s) 2.63  Avg. Vel. (ft/s)  2.63  

 Max Chl Dpth (ft) 4.64  Hydr. Depth (ft)  3.67  

 Conv. Total (cfs) 8185.1  Conv. (cfs)  8185.1  

 Length Wtd. (ft) 173.28  Wetted Per. (ft)  31.64  

 Min Ch El (ft) 349.85  Shear (lb/sq ft)  0.21  

 Alpha  1.00  Stream Power (lb/ft s) 350.30 0.00 0.00 

 Frctn Loss (ft) 0.40  Cum Volume (acre-ft) 5.10 17.55 8.17 

 C & E Loss (ft) 0.03  Cum SA (acres) 3.83 6.37 11.20 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19080.31    Profile: 10 yr

 E.G. Elev (ft) 357.31  Element Left OB Channel Right OB

 Vel Head (ft) 0.31  Wt. n-Val.  0.030 0.040 0.050 

 W.S. Elev (ft) 357.00  Reach Len. (ft) 166.06 173.28 170.85 

 Crit W.S. (ft) 353.78  Flow Area (sq ft) 1.14 180.47 0.58 

 E.G. Slope (ft/ft) 0.001840  Area (sq ft) 76.01 180.47 0.58 

 Q Total (cfs) 817.00  Flow (cfs) 2.65 813.97 0.38 

 Top Width (ft) 113.58  Top Width (ft) 79.39 32.95 1.24 

 Vel Total (ft/s) 4.48  Avg. Vel. (ft/s) 2.33 4.51 0.65 

 Max Chl Dpth (ft) 7.15  Hydr. Depth (ft) 1.15 5.48 0.47 

 Conv. Total (cfs) 19046.4  Conv. (cfs) 61.8 18975.8 8.8 

 Length Wtd. (ft) 173.27  Wetted Per. (ft) 0.99 37.90 1.59 

 Min Ch El (ft) 349.85  Shear (lb/sq ft) 0.13 0.55 0.04 

 Alpha  1.01  Stream Power (lb/ft s) 350.30 0.00 0.00 

 Frctn Loss (ft) 0.66  Cum Volume (acre-ft) 19.52 32.22 32.31 

 C & E Loss (ft) 0.08  Cum SA (acres) 10.33 6.94 20.55 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19080.31    Profile: 50 yr

 E.G. Elev (ft) 358.86  Element Left OB Channel Right OB

 Vel Head (ft) 0.17  Wt. n-Val.  0.030 0.040 0.050 

 W.S. Elev (ft) 358.69  Reach Len. (ft) 166.06 173.28 170.85 

 Crit W.S. (ft) 355.35  Flow Area (sq ft) 223.88 236.35 4.79 

 E.G. Slope (ft/ft) 0.000891  Area (sq ft) 223.88 236.35 4.79 

 Q Total (cfs) 1450.00  Flow (cfs) 557.65 887.83 4.52 

 Top Width (ft) 138.10  Top Width (ft) 102.09 32.95 3.07 

 Vel Total (ft/s) 3.12  Avg. Vel. (ft/s) 2.49 3.76 0.95 

 Max Chl Dpth (ft) 8.84  Hydr. Depth (ft) 2.19 7.17 1.56 

 Conv. Total (cfs) 48581.3  Conv. (cfs) 18683.6 29746.1 151.5 

 Length Wtd. (ft) 171.68  Wetted Per. (ft) 102.37 37.90 4.35 

 Min Ch El (ft) 349.85  Shear (lb/sq ft) 0.12 0.35 0.06 

 Alpha  1.13  Stream Power (lb/ft s) 350.30 0.00 0.00 

 Frctn Loss (ft) 0.35  Cum Volume (acre-ft) 42.97 49.78 82.04 

 C & E Loss (ft) 0.10  Cum SA (acres) 16.58 7.07 31.47 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19080.31    Profile: 100 yr

 E.G. Elev (ft) 359.38  Element Left OB Channel Right OB

 Vel Head (ft) 0.20  Wt. n-Val.  0.030 0.040 0.050 

 W.S. Elev (ft) 359.18  Reach Len. (ft) 166.06 173.28 170.85 

 Crit W.S. (ft) 356.05  Flow Area (sq ft) 276.80 252.50 6.49 

 E.G. Slope (ft/ft) 0.000946  Area (sq ft) 276.80 252.50 6.49 

 Q Total (cfs) 1790.00  Flow (cfs) 761.58 1021.63 6.79 

 Top Width (ft) 150.60  Top Width (ft) 113.77 32.95 3.88 

 Vel Total (ft/s) 3.34  Avg. Vel. (ft/s) 2.75 4.05 1.05 

 Max Chl Dpth (ft) 9.33  Hydr. Depth (ft) 2.43 7.66 1.67 

 Conv. Total (cfs) 58189.8  Conv. (cfs) 24757.8 33211.3 220.7 

 Length Wtd. (ft) 171.28  Wetted Per. (ft) 114.06 37.90 5.30 

 Min Ch El (ft) 349.85  Shear (lb/sq ft) 0.14 0.39 0.07 

 Alpha  1.13  Stream Power (lb/ft s) 350.30 0.00 0.00 

 Frctn Loss (ft) 0.36  Cum Volume (acre-ft) 56.53 62.91 130.06 

 C & E Loss (ft) 0.10  Cum SA (acres) 20.45 7.43 37.70 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 19080.31    Profile: 500 yr

 E.G. Elev (ft) 360.60  Element Left OB Channel Right OB

 Vel Head (ft) 0.25  Wt. n-Val.  0.030 0.040 0.050 

 W.S. Elev (ft) 360.35  Reach Len. (ft) 166.06 173.28 170.85 

 Crit W.S. (ft) 357.59  Flow Area (sq ft) 427.05 291.10 12.52 

 E.G. Slope (ft/ft) 0.001030  Area (sq ft) 427.05 291.10 12.52 

 Q Total (cfs) 2760.00  Flow (cfs) 1394.31 1351.34 14.34 

 Top Width (ft) 185.61  Top Width (ft) 144.81 32.95 7.85 

 Vel Total (ft/s) 3.78  Avg. Vel. (ft/s) 3.26 4.64 1.15 

 Max Chl Dpth (ft) 10.50  Hydr. Depth (ft) 2.95 8.83 1.60 

 Conv. Total (cfs) 85978.9  Conv. (cfs) 43435.4 42096.7 446.8 

 Length Wtd. (ft) 170.64  Wetted Per. (ft) 145.13 37.90 9.52 

 Min Ch El (ft) 349.85  Shear (lb/sq ft) 0.19 0.49 0.08 

 Alpha  1.12  Stream Power (lb/ft s) 350.30 0.00 0.00 

 Frctn Loss (ft) 0.39  Cum Volume (acre-ft) 109.27 87.43 220.11 

 C & E Loss (ft) 0.13  Cum SA (acres) 31.25 7.54 42.69 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18907.02    Profile: 2 yr

 E.G. Elev (ft) 354.16  Element Left OB Channel Right OB

 Vel Head (ft) 0.43  Wt. n-Val.   0.040  

 W.S. Elev (ft) 353.72  Reach Len. (ft) 311.10 314.12 300.52 

 Crit W.S. (ft) 353.19  Flow Area (sq ft)  50.45  

 E.G. Slope (ft/ft) 0.008676  Area (sq ft)  50.45  

 Q Total (cfs) 267.00  Flow (cfs)  267.00  

 Top Width (ft) 25.12  Top Width (ft)  25.12  

 Vel Total (ft/s) 5.29  Avg. Vel. (ft/s)  5.29  

 Max Chl Dpth (ft) 2.69  Hydr. Depth (ft)  2.01  

 Conv. Total (cfs) 2866.5  Conv. (cfs)  2866.5  

 Length Wtd. (ft) 314.12  Wetted Per. (ft)  26.67  

 Min Ch El (ft) 351.03  Shear (lb/sq ft)  1.02  

 Alpha  1.00  Stream Power (lb/ft s) 639.94 0.00 0.00 

 Frctn Loss (ft) 4.07  Cum Volume (acre-ft) 5.10 17.25 8.17 

 C & E Loss (ft) 0.03  Cum SA (acres) 3.83 6.26 11.20 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18907.02    Profile: 10 yr

 E.G. Elev (ft) 356.57  Element Left OB Channel Right OB

 Vel Head (ft) 1.13  Wt. n-Val.   0.040  

 W.S. Elev (ft) 355.44  Reach Len. (ft) 311.10 314.12 300.52 

 Crit W.S. (ft) 354.94  Flow Area (sq ft)  95.78  

 E.G. Slope (ft/ft) 0.012047  Area (sq ft)  95.78  

 Q Total (cfs) 817.00  Flow (cfs)  817.00  

 Top Width (ft) 28.34  Top Width (ft)  28.34  

 Vel Total (ft/s) 8.53  Avg. Vel. (ft/s)  8.53  

 Max Chl Dpth (ft) 4.41  Hydr. Depth (ft)  3.38  

 Conv. Total (cfs) 7443.6  Conv. (cfs)  7443.6  

 Length Wtd. (ft) 314.07  Wetted Per. (ft)  31.65  

 Min Ch El (ft) 351.03  Shear (lb/sq ft)  2.28  

 Alpha  1.00  Stream Power (lb/ft s) 639.94 0.00 0.00 

 Frctn Loss (ft) 4.35  Cum Volume (acre-ft) 19.37 31.67 32.31 

 C & E Loss (ft) 0.01  Cum SA (acres) 10.18 6.82 20.55 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18907.02    Profile: 50 yr

 E.G. Elev (ft) 358.41  Element Left OB Channel Right OB

 Vel Head (ft) 1.20  Wt. n-Val.  0.045 0.040 0.050 

 W.S. Elev (ft) 357.21  Reach Len. (ft) 311.10 314.12 300.52 

 Crit W.S. (ft) 357.21  Flow Area (sq ft) 39.12 150.80 0.80 

 E.G. Slope (ft/ft) 0.008688  Area (sq ft) 39.12 150.80 0.80 

 Q Total (cfs) 1450.00  Flow (cfs) 84.40 1364.42 1.18 

 Top Width (ft) 100.24  Top Width (ft) 66.52 31.95 1.77 

 Vel Total (ft/s) 7.60  Avg. Vel. (ft/s) 2.16 9.05 1.48 

 Max Chl Dpth (ft) 6.18  Hydr. Depth (ft) 0.59 4.72 0.45 

 Conv. Total (cfs) 15555.9  Conv. (cfs) 905.5 14637.8 12.6 

 Length Wtd. (ft) 313.47  Wetted Per. (ft) 66.64 35.70 2.04 

 Min Ch El (ft) 351.03  Shear (lb/sq ft) 0.32 2.29 0.21 

 Alpha  1.34  Stream Power (lb/ft s) 639.94 0.00 0.00 

 Frctn Loss (ft) 3.03  Cum Volume (acre-ft) 42.47 49.01 82.02 

 C & E Loss (ft) 0.01  Cum SA (acres) 16.26 6.94 31.46 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18907.02    Profile: 100 yr

 E.G. Elev (ft) 358.92  Element Left OB Channel Right OB

 Vel Head (ft) 1.20  Wt. n-Val.  0.045 0.040 0.050 

 W.S. Elev (ft) 357.71  Reach Len. (ft) 311.10 314.12 300.52 

 Crit W.S. (ft) 357.71  Flow Area (sq ft) 74.02 166.88 1.99 

 E.G. Slope (ft/ft) 0.008118  Area (sq ft) 74.02 166.88 1.99 

 Q Total (cfs) 1790.00  Flow (cfs) 224.76 1561.46 3.77 

 Top Width (ft) 106.56  Top Width (ft) 71.63 31.95 2.98 

 Vel Total (ft/s) 7.37  Avg. Vel. (ft/s) 3.04 9.36 1.90 

 Max Chl Dpth (ft) 6.68  Hydr. Depth (ft) 1.03 5.22 0.67 

 Conv. Total (cfs) 19867.3  Conv. (cfs) 2494.6 17330.7 41.9 

 Length Wtd. (ft) 313.02  Wetted Per. (ft) 71.78 35.70 3.34 

 Min Ch El (ft) 351.03  Shear (lb/sq ft) 0.52 2.37 0.30 

 Alpha  1.43  Stream Power (lb/ft s) 639.94 0.00 0.00 

 Frctn Loss (ft) 2.75  Cum Volume (acre-ft) 55.86 62.08 130.05 

 C & E Loss (ft) 0.01  Cum SA (acres) 20.10 7.30 37.69 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18907.02    Profile: 500 yr

 E.G. Elev (ft) 360.08  Element Left OB Channel Right OB

 Vel Head (ft) 1.51  Wt. n-Val.  0.045 0.040 0.050 

 W.S. Elev (ft) 358.57  Reach Len. (ft) 311.10 314.12 300.52 

 Crit W.S. (ft) 358.57  Flow Area (sq ft) 139.45 194.44 4.90 

 E.G. Slope (ft/ft) 0.009078  Area (sq ft) 139.45 194.44 4.90 

 Q Total (cfs) 2760.00  Flow (cfs) 615.32 2130.39 14.29 

 Top Width (ft) 119.40  Top Width (ft) 83.74 31.95 3.71 

 Vel Total (ft/s) 8.15  Avg. Vel. (ft/s) 4.41 10.96 2.92 

 Max Chl Dpth (ft) 7.54  Hydr. Depth (ft) 1.67 6.09 1.32 

 Conv. Total (cfs) 28967.5  Conv. (cfs) 6458.1 22359.4 150.0 

 Length Wtd. (ft) 312.25  Wetted Per. (ft) 83.96 35.70 4.68 

 Min Ch El (ft) 351.03  Shear (lb/sq ft) 0.94 3.09 0.59 

 Alpha  1.46  Stream Power (lb/ft s) 639.94 0.00 0.00 

 Frctn Loss (ft) 2.75  Cum Volume (acre-ft) 108.20 86.47 220.07 

 C & E Loss (ft) 0.03  Cum SA (acres) 30.81 7.41 42.67 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18691.37    Profile: 2 yr

 E.G. Elev (ft) 350.05  Element Left OB Channel Right OB

 Vel Head (ft) 0.71  Wt. n-Val.   0.040  

 W.S. Elev (ft) 349.34  Reach Len. (ft) 98.74 98.47 98.39 

 Crit W.S. (ft) 349.34  Flow Area (sq ft)  39.50  

 E.G. Slope (ft/ft) 0.021438  Area (sq ft)  39.50  

 Q Total (cfs) 267.00  Flow (cfs)  267.00  

 Top Width (ft) 27.88  Top Width (ft)  27.88  

 Vel Total (ft/s) 6.76  Avg. Vel. (ft/s)  6.76  

 Max Chl Dpth (ft) 2.11  Hydr. Depth (ft)  1.42  

 Conv. Total (cfs) 1823.6  Conv. (cfs)  1823.6  

 Length Wtd. (ft) 98.47  Wetted Per. (ft)  28.51  

 Min Ch El (ft) 347.23  Shear (lb/sq ft)  1.85  

 Alpha  1.00  Stream Power (lb/ft s) 665.58 0.00 0.00 

 Frctn Loss (ft) 0.69  Cum Volume (acre-ft) 5.10 16.93 8.17 

 C & E Loss (ft) 0.14  Cum SA (acres) 3.83 6.07 11.20 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18691.37    Profile: 10 yr

 E.G. Elev (ft) 352.21  Element Left OB Channel Right OB

 Vel Head (ft) 1.22  Wt. n-Val.   0.040 0.050 

 W.S. Elev (ft) 350.99  Reach Len. (ft) 98.74 98.47 98.39 

 Crit W.S. (ft) 350.99  Flow Area (sq ft)  91.11 3.40 

 E.G. Slope (ft/ft) 0.016071  Area (sq ft)  91.11 3.40 

 Q Total (cfs) 817.00  Flow (cfs)  811.55 5.45 

 Top Width (ft) 45.46  Top Width (ft)  33.20 12.26 

 Vel Total (ft/s) 8.64  Avg. Vel. (ft/s)  8.91 1.60 

 Max Chl Dpth (ft) 3.76  Hydr. Depth (ft)  2.74 0.28 

 Conv. Total (cfs) 6444.7  Conv. (cfs)  6401.7 43.0 

 Length Wtd. (ft) 98.47  Wetted Per. (ft)  35.02 12.27 

 Min Ch El (ft) 347.23  Shear (lb/sq ft)  2.61 0.28 

 Alpha  1.05  Stream Power (lb/ft s) 665.58 0.00 0.00 

 Frctn Loss (ft) 0.70  Cum Volume (acre-ft) 19.37 31.00 32.29 

 C & E Loss (ft) 0.21  Cum SA (acres) 10.18 6.59 20.51 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18691.37    Profile: 50 yr

 E.G. Elev (ft) 353.72  Element Left OB Channel Right OB

 Vel Head (ft) 1.32  Wt. n-Val.  0.045 0.040 0.050 

 W.S. Elev (ft) 352.40  Reach Len. (ft) 98.74 98.47 98.39 

 Crit W.S. (ft) 352.40  Flow Area (sq ft) 2.62 137.92 40.65 

 E.G. Slope (ft/ft) 0.010825  Area (sq ft) 2.62 137.92 40.65 

 Q Total (cfs) 1450.00  Flow (cfs) 5.87 1326.49 117.64 

 Top Width (ft) 82.78  Top Width (ft) 4.70 33.23 44.85 

 Vel Total (ft/s) 8.00  Avg. Vel. (ft/s) 2.24 9.62 2.89 

 Max Chl Dpth (ft) 5.17  Hydr. Depth (ft) 0.56 4.15 0.91 

 Conv. Total (cfs) 13936.7  Conv. (cfs) 56.4 12749.5 1130.7 

 Length Wtd. (ft) 98.48  Wetted Per. (ft) 5.00 35.13 44.90 

 Min Ch El (ft) 347.23  Shear (lb/sq ft) 0.35 2.65 0.61 

 Alpha  1.33  Stream Power (lb/ft s) 665.58 0.00 0.00 

 Frctn Loss (ft) 0.57  Cum Volume (acre-ft) 42.32 47.97 81.88 

 C & E Loss (ft) 0.19  Cum SA (acres) 16.01 6.71 31.30 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18691.37    Profile: 100 yr

 E.G. Elev (ft) 354.28  Element Left OB Channel Right OB

 Vel Head (ft) 1.32  Wt. n-Val.  0.045 0.040 0.050 

 W.S. Elev (ft) 352.96  Reach Len. (ft) 98.74 98.47 98.39 

 Crit W.S. (ft) 352.96  Flow Area (sq ft) 8.24 156.57 68.73 

 E.G. Slope (ft/ft) 0.009573  Area (sq ft) 8.24 156.57 68.73 

 Q Total (cfs) 1790.00  Flow (cfs) 17.81 1541.10 231.09 

 Top Width (ft) 103.19  Top Width (ft) 14.75 33.23 55.21 

 Vel Total (ft/s) 7.66  Avg. Vel. (ft/s) 2.16 9.84 3.36 

 Max Chl Dpth (ft) 5.73  Hydr. Depth (ft) 0.56 4.71 1.24 

 Conv. Total (cfs) 18294.6  Conv. (cfs) 182.0 15750.7 2361.8 

 Length Wtd. (ft) 98.48  Wetted Per. (ft) 15.06 35.13 55.28 

 Min Ch El (ft) 347.23  Shear (lb/sq ft) 0.33 2.66 0.74 

 Alpha  1.45  Stream Power (lb/ft s) 665.58 0.00 0.00 

 Frctn Loss (ft) 0.59  Cum Volume (acre-ft) 55.57 60.91 129.80 

 C & E Loss (ft) 0.14  Cum SA (acres) 19.79 7.07 37.49 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18691.37    Profile: 500 yr

 E.G. Elev (ft) 355.45  Element Left OB Channel Right OB

 Vel Head (ft) 1.39  Wt. n-Val.  0.045 0.040 0.050 

 W.S. Elev (ft) 354.05  Reach Len. (ft) 98.74 98.47 98.39 

 Crit W.S. (ft) 354.05  Flow Area (sq ft) 35.88 193.01 140.40 

 E.G. Slope (ft/ft) 0.008562  Area (sq ft) 44.06 193.01 140.40 

 Q Total (cfs) 2760.00  Flow (cfs) 110.90 2065.73 583.37 

 Top Width (ft) 174.45  Top Width (ft) 65.74 33.23 75.49 

 Vel Total (ft/s) 7.47  Avg. Vel. (ft/s) 3.09 10.70 4.16 

 Max Chl Dpth (ft) 6.82  Hydr. Depth (ft) 1.03 5.81 1.86 

 Conv. Total (cfs) 29827.7  Conv. (cfs) 1198.5 22324.6 6304.6 

 Length Wtd. (ft) 98.48  Wetted Per. (ft) 35.26 35.13 75.59 

 Min Ch El (ft) 347.23  Shear (lb/sq ft) 0.54 2.94 0.99 

 Alpha  1.61  Stream Power (lb/ft s) 665.58 0.00 0.00 

 Frctn Loss (ft) 0.59  Cum Volume (acre-ft) 107.54 85.07 219.57 

 C & E Loss (ft) 0.09  Cum SA (acres) 30.28 7.18 42.40 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18592.9    Profile: 2 yr

 E.G. Elev (ft) 347.03  Element Left OB Channel Right OB

 Vel Head (ft) 0.24  Wt. n-Val.   0.040  

 W.S. Elev (ft) 346.79  Reach Len. (ft) 449.75 444.04 311.54 

 Crit W.S. (ft) 345.58  Flow Area (sq ft)  68.31  

 E.G. Slope (ft/ft) 0.003458  Area (sq ft)  68.31  

 Q Total (cfs) 267.00  Flow (cfs)  267.00  

 Top Width (ft) 26.43  Top Width (ft)  26.43  

 Vel Total (ft/s) 3.91  Avg. Vel. (ft/s)  3.91  

 Max Chl Dpth (ft) 3.35  Hydr. Depth (ft)  2.58  

 Conv. Total (cfs) 4540.5  Conv. (cfs)  4540.5  

 Length Wtd. (ft) 444.04  Wetted Per. (ft)  28.54  

 Min Ch El (ft) 343.44  Shear (lb/sq ft)  0.52  

 Alpha  1.00  Stream Power (lb/ft s) 665.58 0.00 0.00 

 Frctn Loss (ft) 1.69  Cum Volume (acre-ft) 5.10 16.80 8.17 

 C & E Loss (ft) 0.00  Cum SA (acres) 3.83 6.01 11.20 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18592.9    Profile: 10 yr

 E.G. Elev (ft) 349.61  Element Left OB Channel Right OB

 Vel Head (ft) 0.53  Wt. n-Val.  0.043 0.040 0.065 

 W.S. Elev (ft) 349.08  Reach Len. (ft) 449.75 444.04 311.54 

 Crit W.S. (ft) 347.36  Flow Area (sq ft) 5.02 137.68 1.20 

 E.G. Slope (ft/ft) 0.004031  Area (sq ft) 5.02 137.68 1.20 

 Q Total (cfs) 817.00  Flow (cfs) 7.33 808.66 1.01 

 Top Width (ft) 44.57  Top Width (ft) 9.85 32.20 2.52 

 Vel Total (ft/s) 5.68  Avg. Vel. (ft/s) 1.46 5.87 0.84 

 Max Chl Dpth (ft) 5.64  Hydr. Depth (ft) 0.51 4.28 0.48 

 Conv. Total (cfs) 12867.4  Conv. (cfs) 115.4 12736.1 15.9 

 Length Wtd. (ft) 443.84  Wetted Per. (ft) 9.97 35.04 2.73 

 Min Ch El (ft) 343.44  Shear (lb/sq ft) 0.13 0.99 0.11 

 Alpha  1.06  Stream Power (lb/ft s) 665.58 0.00 0.00 

 Frctn Loss (ft) 2.11  Cum Volume (acre-ft) 19.36 30.74 32.29 

 C & E Loss (ft) 0.01  Cum SA (acres) 10.17 6.52 20.49 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18592.9    Profile: 50 yr

 E.G. Elev (ft) 351.52  Element Left OB Channel Right OB

 Vel Head (ft) 0.71  Wt. n-Val.  0.044 0.040 0.065 

 W.S. Elev (ft) 350.81  Reach Len. (ft) 449.75 444.04 311.54 

 Crit W.S. (ft) 348.90  Flow Area (sq ft) 35.71 193.38 7.12 

 E.G. Slope (ft/ft) 0.003606  Area (sq ft) 35.71 193.38 7.12 

 Q Total (cfs) 1450.00  Flow (cfs) 91.22 1347.27 11.51 

 Top Width (ft) 62.46  Top Width (ft) 25.68 32.20 4.58 

 Vel Total (ft/s) 6.14  Avg. Vel. (ft/s) 2.55 6.97 1.62 

 Max Chl Dpth (ft) 7.37  Hydr. Depth (ft) 1.39 6.01 1.56 

 Conv. Total (cfs) 24147.1  Conv. (cfs) 1519.1 22436.4 191.7 

 Length Wtd. (ft) 443.39  Wetted Per. (ft) 25.90 35.04 5.57 

 Min Ch El (ft) 343.44  Shear (lb/sq ft) 0.31 1.24 0.29 

 Alpha  1.21  Stream Power (lb/ft s) 665.58 0.00 0.00 

 Frctn Loss (ft) 2.59  Cum Volume (acre-ft) 42.27 47.60 81.83 

 C & E Loss (ft) 0.08  Cum SA (acres) 15.97 6.64 31.24 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18592.9    Profile: 100 yr

 E.G. Elev (ft) 352.16  Element Left OB Channel Right OB

 Vel Head (ft) 0.87  Wt. n-Val.  0.044 0.040 0.065 

 W.S. Elev (ft) 351.29  Reach Len. (ft) 449.75 444.04 311.54 

 Crit W.S. (ft) 349.58  Flow Area (sq ft) 48.99 208.88 9.48 

 E.G. Slope (ft/ft) 0.004058  Area (sq ft) 48.99 208.88 9.48 

 Q Total (cfs) 1790.00  Flow (cfs) 148.47 1625.10 16.42 

 Top Width (ft) 67.86  Top Width (ft) 29.50 32.20 6.16 

 Vel Total (ft/s) 6.70  Avg. Vel. (ft/s) 3.03 7.78 1.73 

 Max Chl Dpth (ft) 7.85  Hydr. Depth (ft) 1.66 6.49 1.54 

 Conv. Total (cfs) 28101.0  Conv. (cfs) 2330.9 25512.3 257.8 

 Length Wtd. (ft) 443.19  Wetted Per. (ft) 29.75 35.04 7.31 

 Min Ch El (ft) 343.44  Shear (lb/sq ft) 0.42 1.51 0.33 

 Alpha  1.24  Stream Power (lb/ft s) 665.58 0.00 0.00 

 Frctn Loss (ft) 2.59  Cum Volume (acre-ft) 55.50 60.50 129.72 

 C & E Loss (ft) 0.06  Cum SA (acres) 19.74 6.99 37.42 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18592.9    Profile: 500 yr

 E.G. Elev (ft) 353.68  Element Left OB Channel Right OB

 Vel Head (ft) 1.11  Wt. n-Val.  0.044 0.040 0.062 

 W.S. Elev (ft) 352.57  Reach Len. (ft) 449.75 444.04 311.54 

 Crit W.S. (ft) 351.15  Flow Area (sq ft) 92.56 249.94 58.09 

 E.G. Slope (ft/ft) 0.004410  Area (sq ft) 96.40 249.94 58.09 

 Q Total (cfs) 2760.00  Flow (cfs) 374.30 2284.89 100.81 

 Top Width (ft) 137.16  Top Width (ft) 46.54 32.20 58.42 

 Vel Total (ft/s) 6.89  Avg. Vel. (ft/s) 4.04 9.14 1.74 

 Max Chl Dpth (ft) 9.13  Hydr. Depth (ft) 2.45 7.76 0.99 

 Conv. Total (cfs) 41560.0  Conv. (cfs) 5636.2 34405.8 1518.0 

 Length Wtd. (ft) 440.05  Wetted Per. (ft) 38.20 35.04 59.59 

 Min Ch El (ft) 343.44  Shear (lb/sq ft) 0.67 1.96 0.27 

 Alpha  1.51  Stream Power (lb/ft s) 665.58 0.00 0.00 

 Frctn Loss (ft) 2.77  Cum Volume (acre-ft) 107.38 84.57 219.35 

 C & E Loss (ft) 0.07  Cum SA (acres) 30.15 7.11 42.24 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18426.18    Profile: 2 yr

 E.G. Elev (ft) 345.34  Element Left OB Channel Right OB

 Vel Head (ft) 0.26  Wt. n-Val.   0.040  

 W.S. Elev (ft) 345.08  Reach Len. (ft) 280.32 277.32 153.42 

 Crit W.S. (ft)   Flow Area (sq ft)  64.93  

 E.G. Slope (ft/ft) 0.004203  Area (sq ft)  64.93  

 Q Total (cfs) 267.00  Flow (cfs)  267.00  

 Top Width (ft) 27.60  Top Width (ft)  27.60  

 Vel Total (ft/s) 4.11  Avg. Vel. (ft/s)  4.11  

 Max Chl Dpth (ft) 3.24  Hydr. Depth (ft)  2.35  

 Conv. Total (cfs) 4118.4  Conv. (cfs)  4118.4  

 Length Wtd. (ft) 277.32  Wetted Per. (ft)  29.10  

 Min Ch El (ft) 341.84  Shear (lb/sq ft)  0.59  

 Alpha  1.00  Stream Power (lb/ft s) 702.97 0.00 0.00 

 Frctn Loss (ft) 2.16  Cum Volume (acre-ft) 5.10 16.13 8.17 

 C & E Loss (ft) 0.05  Cum SA (acres) 3.83 5.73 11.20 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18426.18    Profile: 10 yr

 E.G. Elev (ft) 347.50  Element Left OB Channel Right OB

 Vel Head (ft) 0.68  Wt. n-Val.  0.050 0.040 0.050 

 W.S. Elev (ft) 346.82  Reach Len. (ft) 280.32 277.32 153.42 

 Crit W.S. (ft) 345.82  Flow Area (sq ft) 18.45 115.16 2.07 

 E.G. Slope (ft/ft) 0.005684  Area (sq ft) 18.45 115.16 2.07 

 Q Total (cfs) 817.00  Flow (cfs) 35.18 778.52 3.29 

 Top Width (ft) 55.55  Top Width (ft) 23.40 29.06 3.09 

 Vel Total (ft/s) 6.02  Avg. Vel. (ft/s) 1.91 6.76 1.59 

 Max Chl Dpth (ft) 4.98  Hydr. Depth (ft) 0.79 3.96 0.67 

 Conv. Total (cfs) 10836.7  Conv. (cfs) 466.7 10326.4 43.7 

 Length Wtd. (ft) 277.21  Wetted Per. (ft) 23.49 30.71 3.47 

 Min Ch El (ft) 341.84  Shear (lb/sq ft) 0.28 1.33 0.21 

 Alpha  1.21  Stream Power (lb/ft s) 702.97 0.00 0.00 

 Frctn Loss (ft) 2.41  Cum Volume (acre-ft) 19.24 29.45 32.28 

 C & E Loss (ft) 0.05  Cum SA (acres) 10.00 6.21 20.47 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18426.18    Profile: 50 yr

 E.G. Elev (ft) 348.85  Element Left OB Channel Right OB

 Vel Head (ft) 1.51  Wt. n-Val.  0.050 0.040 0.050 

 W.S. Elev (ft) 347.34  Reach Len. (ft) 280.32 277.32 153.42 

 Crit W.S. (ft) 347.34  Flow Area (sq ft) 32.99 130.35 4.05 

 E.G. Slope (ft/ft) 0.011062  Area (sq ft) 32.99 130.35 4.05 

 Q Total (cfs) 1450.00  Flow (cfs) 103.73 1335.20 11.07 

 Top Width (ft) 66.13  Top Width (ft) 32.58 29.06 4.49 

 Vel Total (ft/s) 8.66  Avg. Vel. (ft/s) 3.14 10.24 2.73 

 Max Chl Dpth (ft) 5.50  Hydr. Depth (ft) 1.01 4.49 0.90 

 Conv. Total (cfs) 13786.4  Conv. (cfs) 986.3 12694.9 105.2 

 Length Wtd. (ft) 275.80  Wetted Per. (ft) 32.69 30.71 4.96 

 Min Ch El (ft) 341.84  Shear (lb/sq ft) 0.70 2.93 0.56 

 Alpha  1.30  Stream Power (lb/ft s) 702.97 0.00 0.00 

 Frctn Loss (ft) 2.47  Cum Volume (acre-ft) 41.92 45.95 81.79 

 C & E Loss (ft) 0.25  Cum SA (acres) 15.67 6.32 31.21 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18426.18    Profile: 100 yr

 E.G. Elev (ft) 349.52  Element Left OB Channel Right OB

 Vel Head (ft) 1.45  Wt. n-Val.  0.050 0.040 0.050 

 W.S. Elev (ft) 348.07  Reach Len. (ft) 280.32 277.32 153.42 

 Crit W.S. (ft) 348.07  Flow Area (sq ft) 61.36 151.52 10.59 

 E.G. Slope (ft/ft) 0.009103  Area (sq ft) 61.36 151.52 10.59 

 Q Total (cfs) 1790.00  Flow (cfs) 211.46 1556.46 22.08 

 Top Width (ft) 90.97  Top Width (ft) 45.66 29.06 16.26 

 Vel Total (ft/s) 8.01  Avg. Vel. (ft/s) 3.45 10.27 2.09 

 Max Chl Dpth (ft) 6.23  Hydr. Depth (ft) 1.34 5.21 0.65 

 Conv. Total (cfs) 18761.4  Conv. (cfs) 2216.3 16313.6 231.5 

 Length Wtd. (ft) 275.34  Wetted Per. (ft) 45.79 30.71 16.80 

 Min Ch El (ft) 341.84  Shear (lb/sq ft) 0.76 2.80 0.36 

 Alpha  1.45  Stream Power (lb/ft s) 702.97 0.00 0.00 

 Frctn Loss (ft) 2.38  Cum Volume (acre-ft) 54.93 58.66 129.64 

 C & E Loss (ft) 0.20  Cum SA (acres) 19.35 6.68 37.34 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18426.18    Profile: 500 yr

 E.G. Elev (ft) 350.84  Element Left OB Channel Right OB

 Vel Head (ft) 1.78  Wt. n-Val.  0.050 0.040 0.050 

 W.S. Elev (ft) 349.06  Reach Len. (ft) 280.32 277.32 153.42 

 Crit W.S. (ft) 349.06  Flow Area (sq ft) 112.52 180.22 28.51 

 E.G. Slope (ft/ft) 0.009730  Area (sq ft) 112.52 180.22 28.51 

 Q Total (cfs) 2760.00  Flow (cfs) 507.91 2148.62 103.47 

 Top Width (ft) 107.82  Top Width (ft) 58.72 29.06 20.03 

 Vel Total (ft/s) 8.59  Avg. Vel. (ft/s) 4.51 11.92 3.63 

 Max Chl Dpth (ft) 7.22  Hydr. Depth (ft) 1.92 6.20 1.42 

 Conv. Total (cfs) 27980.1  Conv. (cfs) 5149.0 21782.1 1049.0 

 Length Wtd. (ft) 273.39  Wetted Per. (ft) 58.89 30.71 20.70 

 Min Ch El (ft) 341.84  Shear (lb/sq ft) 1.16 3.57 0.84 

 Alpha  1.56  Stream Power (lb/ft s) 702.97 0.00 0.00 

 Frctn Loss (ft) 2.47  Cum Volume (acre-ft) 106.30 82.38 219.04 

 C & E Loss (ft) 0.26  Cum SA (acres) 29.61 6.79 41.96 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18148.86    Profile: 2 yr

 E.G. Elev (ft) 343.13  Element Left OB Channel Right OB

 Vel Head (ft) 0.72  Wt. n-Val.  0.030 0.040  

 W.S. Elev (ft) 342.40  Reach Len. (ft) 209.69 312.90 411.66 

 Crit W.S. (ft) 342.34  Flow Area (sq ft) 0.02 39.12  

 E.G. Slope (ft/ft) 0.019047  Area (sq ft) 0.02 39.12  

 Q Total (cfs) 267.00  Flow (cfs) 0.01 266.99  

 Top Width (ft) 25.45  Top Width (ft) 0.77 24.67  

 Vel Total (ft/s) 6.82  Avg. Vel. (ft/s) 0.53 6.83  

 Max Chl Dpth (ft) 2.17  Hydr. Depth (ft) 0.02 1.59  

 Conv. Total (cfs) 1934.6  Conv. (cfs) 0.1 1934.6  

 Length Wtd. (ft) 313.89  Wetted Per. (ft) 0.77 25.47  

 Min Ch El (ft) 340.23  Shear (lb/sq ft) 0.03 1.83  

 Alpha  1.00  Stream Power (lb/ft s) 840.91 0.00 0.00 

 Frctn Loss (ft) 2.64  Cum Volume (acre-ft) 5.10 15.79 8.17 

 C & E Loss (ft) 0.15  Cum SA (acres) 3.83 5.57 11.20 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18148.86    Profile: 10 yr

 E.G. Elev (ft) 345.03  Element Left OB Channel Right OB

 Vel Head (ft) 1.16  Wt. n-Val.  0.030 0.040 0.065 

 W.S. Elev (ft) 343.87  Reach Len. (ft) 209.69 312.90 411.66 

 Crit W.S. (ft) 343.87  Flow Area (sq ft) 24.92 76.66 1.11 

 E.G. Slope (ft/ft) 0.015002  Area (sq ft) 24.92 76.66 1.11 

 Q Total (cfs) 817.00  Flow (cfs) 112.96 702.34 1.70 

 Top Width (ft) 67.05  Top Width (ft) 38.54 25.91 2.60 

 Vel Total (ft/s) 7.96  Avg. Vel. (ft/s) 4.53 9.16 1.53 

 Max Chl Dpth (ft) 3.64  Hydr. Depth (ft) 0.65 2.96 0.43 

 Conv. Total (cfs) 6670.4  Conv. (cfs) 922.3 5734.3 13.9 

 Length Wtd. (ft) 317.79  Wetted Per. (ft) 38.57 26.83 2.75 

 Min Ch El (ft) 340.23  Shear (lb/sq ft) 0.61 2.68 0.38 

 Alpha  1.18  Stream Power (lb/ft s) 840.91 0.00 0.00 

 Frctn Loss (ft) 2.44  Cum Volume (acre-ft) 19.10 28.84 32.27 

 C & E Loss (ft) 0.27  Cum SA (acres) 9.80 6.03 20.46 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18148.86    Profile: 50 yr

 E.G. Elev (ft) 345.60  Element Left OB Channel Right OB

 Vel Head (ft) 0.68  Wt. n-Val.  0.030 0.040 0.065 

 W.S. Elev (ft) 344.92  Reach Len. (ft) 209.69 312.90 411.66 

 Crit W.S. (ft) 344.92  Flow Area (sq ft) 129.77 104.06 22.46 

 E.G. Slope (ft/ft) 0.007389  Area (sq ft) 129.77 104.06 22.46 

 Q Total (cfs) 1450.00  Flow (cfs) 588.43 820.30 41.28 

 Top Width (ft) 168.52  Top Width (ft) 118.01 25.91 24.60 

 Vel Total (ft/s) 5.66  Avg. Vel. (ft/s) 4.53 7.88 1.84 

 Max Chl Dpth (ft) 4.69  Hydr. Depth (ft) 1.10 4.02 0.91 

 Conv. Total (cfs) 16869.0  Conv. (cfs) 6845.6 9543.2 480.2 

 Length Wtd. (ft) 306.43  Wetted Per. (ft) 118.07 26.83 24.84 

 Min Ch El (ft) 340.23  Shear (lb/sq ft) 0.51 1.79 0.42 

 Alpha  1.36  Stream Power (lb/ft s) 840.91 0.00 0.00 

 Frctn Loss (ft) 1.69  Cum Volume (acre-ft) 41.40 45.20 81.74 

 C & E Loss (ft) 0.12  Cum SA (acres) 15.19 6.15 31.16 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18148.86    Profile: 100 yr

 E.G. Elev (ft) 345.91  Element Left OB Channel Right OB

 Vel Head (ft) 0.78  Wt. n-Val.  0.030 0.040 0.065 

 W.S. Elev (ft) 345.13  Reach Len. (ft) 209.69 312.90 411.66 

 Crit W.S. (ft) 345.13  Flow Area (sq ft) 154.41 109.30 27.56 

 E.G. Slope (ft/ft) 0.008223  Area (sq ft) 154.41 109.30 27.56 

 Q Total (cfs) 1790.00  Flow (cfs) 791.30 939.31 59.40 

 Top Width (ft) 178.29  Top Width (ft) 126.65 25.91 25.73 

 Vel Total (ft/s) 6.15  Avg. Vel. (ft/s) 5.12 8.59 2.16 

 Max Chl Dpth (ft) 4.90  Hydr. Depth (ft) 1.22 4.22 1.07 

 Conv. Total (cfs) 19739.2  Conv. (cfs) 8726.0 10358.2 655.0 

 Length Wtd. (ft) 304.31  Wetted Per. (ft) 126.71 26.83 25.99 

 Min Ch El (ft) 340.23  Shear (lb/sq ft) 0.63 2.09 0.54 

 Alpha  1.34  Stream Power (lb/ft s) 840.91 0.00 0.00 

 Frctn Loss (ft) 1.80  Cum Volume (acre-ft) 54.24 57.83 129.58 

 C & E Loss (ft) 0.15  Cum SA (acres) 18.80 6.51 37.26 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 18148.86    Profile: 500 yr

 E.G. Elev (ft) 346.63  Element Left OB Channel Right OB

 Vel Head (ft) 0.92  Wt. n-Val.  0.030 0.040 0.065 

 W.S. Elev (ft) 345.71  Reach Len. (ft) 209.69 312.90 411.66 

 Crit W.S. (ft) 345.71  Flow Area (sq ft) 234.26 124.44 43.55 

 E.G. Slope (ft/ft) 0.008436  Area (sq ft) 234.26 124.44 43.55 

 Q Total (cfs) 2760.00  Flow (cfs) 1459.96 1181.00 119.04 

 Top Width (ft) 200.96  Top Width (ft) 146.04 25.91 29.01 

 Vel Total (ft/s) 6.86  Avg. Vel. (ft/s) 6.23 9.49 2.73 

 Max Chl Dpth (ft) 5.48  Hydr. Depth (ft) 1.60 4.80 1.50 

 Conv. Total (cfs) 30049.4  Conv. (cfs) 15895.2 12858.1 1296.1 

 Length Wtd. (ft) 298.50  Wetted Per. (ft) 146.11 26.83 29.32 

 Min Ch El (ft) 340.23  Shear (lb/sq ft) 0.84 2.44 0.78 

 Alpha  1.26  Stream Power (lb/ft s) 840.91 0.00 0.00 

 Frctn Loss (ft) 1.76  Cum Volume (acre-ft) 105.19 81.41 218.91 

 C & E Loss (ft) 0.18  Cum SA (acres) 28.95 6.62 41.88 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17835.96    Profile: 2 yr

 E.G. Elev (ft) 340.33  Element Left OB Channel Right OB

 Vel Head (ft) 0.22  Wt. n-Val.  0.065 0.040 0.080 

 W.S. Elev (ft) 340.11  Reach Len. (ft) 172.28 198.58 229.29 

 Crit W.S. (ft) 339.11  Flow Area (sq ft) 0.39 69.54 17.87 

 E.G. Slope (ft/ft) 0.004726  Area (sq ft) 0.39 69.54 17.87 

 Q Total (cfs) 267.00  Flow (cfs) 0.09 261.47 5.44 

 Top Width (ft) 198.09  Top Width (ft) 6.79 37.76 153.54 

 Vel Total (ft/s) 3.04  Avg. Vel. (ft/s) 0.23 3.76 0.30 

 Max Chl Dpth (ft) 3.09  Hydr. Depth (ft) 0.06 1.84 0.12 

 Conv. Total (cfs) 3883.8  Conv. (cfs) 1.3 3803.3 79.1 

 Length Wtd. (ft) 198.84  Wetted Per. (ft) 6.79 38.93 153.54 

 Min Ch El (ft) 337.02  Shear (lb/sq ft) 0.02 0.53 0.03 

 Alpha  1.50  Stream Power (lb/ft s) 870.00 0.00 0.00 

 Frctn Loss (ft) 1.75  Cum Volume (acre-ft) 5.10 15.40 8.09 

 C & E Loss (ft) 0.04  Cum SA (acres) 3.81 5.34 10.48 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17835.96    Profile: 10 yr

 E.G. Elev (ft) 341.39  Element Left OB Channel Right OB

 Vel Head (ft) 0.26  Wt. n-Val.  0.065 0.040 0.080 

 W.S. Elev (ft) 341.12  Reach Len. (ft) 172.28 198.58 229.29 

 Crit W.S. (ft)   Flow Area (sq ft) 37.75 107.65 179.16 

 E.G. Slope (ft/ft) 0.004665  Area (sq ft) 37.75 107.65 179.16 

 Q Total (cfs) 817.00  Flow (cfs) 39.90 538.13 238.96 

 Top Width (ft) 271.65  Top Width (ft) 67.74 37.76 166.15 

 Vel Total (ft/s) 2.52  Avg. Vel. (ft/s) 1.06 5.00 1.33 

 Max Chl Dpth (ft) 4.10  Hydr. Depth (ft) 0.56 2.85 1.08 

 Conv. Total (cfs) 11962.0  Conv. (cfs) 584.3 7879.0 3498.8 

 Length Wtd. (ft) 203.45  Wetted Per. (ft) 67.75 38.93 166.19 

 Min Ch El (ft) 337.02  Shear (lb/sq ft) 0.16 0.81 0.31 

 Alpha  2.69  Stream Power (lb/ft s) 870.00 0.00 0.00 

 Frctn Loss (ft) 1.41  Cum Volume (acre-ft) 18.95 28.18 31.42 

 C & E Loss (ft) 0.04  Cum SA (acres) 9.54 5.80 19.66 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17835.96    Profile: 50 yr

 E.G. Elev (ft) 342.15  Element Left OB Channel Right OB

 Vel Head (ft) 0.27  Wt. n-Val.  0.065 0.040 0.080 

 W.S. Elev (ft) 341.87  Reach Len. (ft) 172.28 198.58 229.29 

 Crit W.S. (ft)   Flow Area (sq ft) 105.85 135.91 307.04 

 E.G. Slope (ft/ft) 0.004268  Area (sq ft) 105.85 135.91 307.04 

 Q Total (cfs) 1450.00  Flow (cfs) 150.22 759.13 540.65 

 Top Width (ft) 327.60  Top Width (ft) 114.25 37.76 175.59 

 Vel Total (ft/s) 2.64  Avg. Vel. (ft/s) 1.42 5.59 1.76 

 Max Chl Dpth (ft) 4.85  Hydr. Depth (ft) 0.93 3.60 1.75 

 Conv. Total (cfs) 22194.3  Conv. (cfs) 2299.3 11619.6 8275.3 

 Length Wtd. (ft) 204.07  Wetted Per. (ft) 114.27 38.93 175.66 

 Min Ch El (ft) 337.02  Shear (lb/sq ft) 0.25 0.93 0.47 

 Alpha  2.54  Stream Power (lb/ft s) 870.00 0.00 0.00 

 Frctn Loss (ft) 1.33  Cum Volume (acre-ft) 40.83 44.34 80.18 

 C & E Loss (ft) 0.05  Cum SA (acres) 14.63 5.92 30.21 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17835.96    Profile: 100 yr

 E.G. Elev (ft) 342.44  Element Left OB Channel Right OB

 Vel Head (ft) 0.30  Wt. n-Val.  0.065 0.040 0.080 

 W.S. Elev (ft) 342.14  Reach Len. (ft) 172.28 198.58 229.29 

 Crit W.S. (ft)   Flow Area (sq ft) 138.27 146.03 354.55 

 E.G. Slope (ft/ft) 0.004440  Area (sq ft) 138.27 146.03 354.55 

 Q Total (cfs) 1790.00  Flow (cfs) 225.45 872.66 691.89 

 Top Width (ft) 341.56  Top Width (ft) 124.82 37.76 178.98 

 Vel Total (ft/s) 2.80  Avg. Vel. (ft/s) 1.63 5.98 1.95 

 Max Chl Dpth (ft) 5.12  Hydr. Depth (ft) 1.11 3.87 1.98 

 Conv. Total (cfs) 26864.4  Conv. (cfs) 3383.6 13096.9 10383.8 

 Length Wtd. (ft) 203.72  Wetted Per. (ft) 124.84 38.93 179.07 

 Min Ch El (ft) 337.02  Shear (lb/sq ft) 0.31 1.04 0.55 

 Alpha  2.45  Stream Power (lb/ft s) 870.00 0.00 0.00 

 Frctn Loss (ft) 1.31  Cum Volume (acre-ft) 53.54 56.92 127.77 

 C & E Loss (ft) 0.05  Cum SA (acres) 18.19 6.28 36.30 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17835.96    Profile: 500 yr

 E.G. Elev (ft) 343.18  Element Left OB Channel Right OB

 Vel Head (ft) 0.33  Wt. n-Val.  0.065 0.040 0.080 

 W.S. Elev (ft) 342.85  Reach Len. (ft) 172.28 198.58 229.29 

 Crit W.S. (ft)   Flow Area (sq ft) 231.90 172.91 485.22 

 E.G. Slope (ft/ft) 0.004364  Area (sq ft) 231.90 172.91 485.22 

 Q Total (cfs) 2760.00  Flow (cfs) 494.51 1146.65 1118.83 

 Top Width (ft) 364.17  Top Width (ft) 138.17 37.76 188.24 

 Vel Total (ft/s) 3.10  Avg. Vel. (ft/s) 2.13 6.63 2.31 

 Max Chl Dpth (ft) 5.83  Hydr. Depth (ft) 1.68 4.58 2.58 

 Conv. Total (cfs) 41779.2  Conv. (cfs) 7485.6 17357.3 16936.2 

 Length Wtd. (ft) 202.70  Wetted Per. (ft) 138.21 38.93 188.36 

 Min Ch El (ft) 337.02  Shear (lb/sq ft) 0.46 1.21 0.70 

 Alpha  2.21  Stream Power (lb/ft s) 870.00 0.00 0.00 

 Frctn Loss (ft) 1.32  Cum Volume (acre-ft) 104.06 80.34 216.41 

 C & E Loss (ft) 0.06  Cum SA (acres) 28.26 6.39 40.85 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17637.38    Profile: 2 yr

 E.G. Elev (ft) 338.54  Element Left OB Channel Right OB

 Vel Head (ft) 0.60  Wt. n-Val.  0.045 0.040  

 W.S. Elev (ft) 337.93  Reach Len. (ft) 318.11 365.79 290.54 

 Crit W.S. (ft) 337.93  Flow Area (sq ft) 0.72 42.53  

 E.G. Slope (ft/ft) 0.021823  Area (sq ft) 0.72 42.53  

 Q Total (cfs) 267.00  Flow (cfs) 1.05 265.95  

 Top Width (ft) 38.81  Top Width (ft) 4.45 34.36  

 Vel Total (ft/s) 6.17  Avg. Vel. (ft/s) 1.45 6.25  

 Max Chl Dpth (ft) 2.00  Hydr. Depth (ft) 0.16 1.24  

 Conv. Total (cfs) 1807.4  Conv. (cfs) 7.1 1800.3  

 Length Wtd. (ft) 365.69  Wetted Per. (ft) 4.46 34.96  

 Min Ch El (ft) 335.93  Shear (lb/sq ft) 0.22 1.66  

 Alpha  1.02  Stream Power (lb/ft s) 853.56 0.00 0.00 

 Frctn Loss (ft) 4.26  Cum Volume (acre-ft) 5.10 15.15 8.04 

 C & E Loss (ft) 0.09  Cum SA (acres) 3.79 5.18 10.07 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17637.38    Profile: 10 yr

 E.G. Elev (ft) 339.95  Element Left OB Channel Right OB

 Vel Head (ft) 0.67  Wt. n-Val.  0.045 0.040 0.080 

 W.S. Elev (ft) 339.27  Reach Len. (ft) 318.11 365.79 290.54 

 Crit W.S. (ft) 339.27  Flow Area (sq ft) 23.80 89.69 60.48 

 E.G. Slope (ft/ft) 0.011295  Area (sq ft) 23.80 89.69 60.48 

 Q Total (cfs) 817.00  Flow (cfs) 58.50 654.09 104.42 

 Top Width (ft) 149.58  Top Width (ft) 40.54 35.12 73.93 

 Vel Total (ft/s) 4.70  Avg. Vel. (ft/s) 2.46 7.29 1.73 

 Max Chl Dpth (ft) 3.34  Hydr. Depth (ft) 0.59 2.55 0.82 

 Conv. Total (cfs) 7687.3  Conv. (cfs) 550.4 6154.4 982.5 

 Length Wtd. (ft) 355.51  Wetted Per. (ft) 40.60 35.72 73.95 

 Min Ch El (ft) 335.93  Shear (lb/sq ft) 0.41 1.77 0.58 

 Alpha  1.97  Stream Power (lb/ft s) 853.56 0.00 0.00 

 Frctn Loss (ft) 3.69  Cum Volume (acre-ft) 18.83 27.73 30.79 

 C & E Loss (ft) 0.01  Cum SA (acres) 9.33 5.64 19.03 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17637.38    Profile: 50 yr

 E.G. Elev (ft) 340.77  Element Left OB Channel Right OB

 Vel Head (ft) 0.79  Wt. n-Val.  0.045 0.040 0.080 

 W.S. Elev (ft) 339.98  Reach Len. (ft) 318.11 365.79 290.54 

 Crit W.S. (ft) 339.98  Flow Area (sq ft) 65.89 114.34 119.02 

 E.G. Slope (ft/ft) 0.011144  Area (sq ft) 65.89 114.34 119.02 

 Q Total (cfs) 1450.00  Flow (cfs) 199.26 973.87 276.88 

 Top Width (ft) 208.68  Top Width (ft) 81.48 35.12 92.07 

 Vel Total (ft/s) 4.85  Avg. Vel. (ft/s) 3.02 8.52 2.33 

 Max Chl Dpth (ft) 4.05  Hydr. Depth (ft) 0.81 3.26 1.29 

 Conv. Total (cfs) 13735.5  Conv. (cfs) 1887.5 9225.2 2622.8 

 Length Wtd. (ft) 348.29  Wetted Per. (ft) 81.55 35.72 92.11 

 Min Ch El (ft) 335.93  Shear (lb/sq ft) 0.56 2.23 0.90 

 Alpha  2.17  Stream Power (lb/ft s) 853.56 0.00 0.00 

 Frctn Loss (ft) 3.77  Cum Volume (acre-ft) 40.49 43.77 79.06 

 C & E Loss (ft) 0.00  Cum SA (acres) 14.24 5.75 29.51 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17637.38    Profile: 100 yr

 E.G. Elev (ft) 341.09  Element Left OB Channel Right OB

 Vel Head (ft) 0.76  Wt. n-Val.  0.045 0.040 0.080 

 W.S. Elev (ft) 340.33  Reach Len. (ft) 318.11 365.79 290.54 

 Crit W.S. (ft) 340.33  Flow Area (sq ft) 99.42 126.62 152.86 

 E.G. Slope (ft/ft) 0.010061  Area (sq ft) 99.42 126.62 152.86 

 Q Total (cfs) 1790.00  Flow (cfs) 319.48 1096.77 373.75 

 Top Width (ft) 240.72  Top Width (ft) 103.97 35.12 101.63 

 Vel Total (ft/s) 4.72  Avg. Vel. (ft/s) 3.21 8.66 2.45 

 Max Chl Dpth (ft) 4.40  Hydr. Depth (ft) 0.96 3.61 1.50 

 Conv. Total (cfs) 17845.9  Conv. (cfs) 3185.2 10934.6 3726.2 

 Length Wtd. (ft) 345.63  Wetted Per. (ft) 104.04 35.72 101.67 

 Min Ch El (ft) 335.93  Shear (lb/sq ft) 0.60 2.23 0.94 

 Alpha  2.20  Stream Power (lb/ft s) 853.56 0.00 0.00 

 Frctn Loss (ft) 3.67  Cum Volume (acre-ft) 53.07 56.29 126.44 

 C & E Loss (ft) 0.01  Cum SA (acres) 17.74 6.11 35.56 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17637.38    Profile: 500 yr

 E.G. Elev (ft) 341.80  Element Left OB Channel Right OB

 Vel Head (ft) 0.90  Wt. n-Val.  0.045 0.040 0.080 

 W.S. Elev (ft) 340.90  Reach Len. (ft) 318.11 365.79 290.54 

 Crit W.S. (ft) 340.90  Flow Area (sq ft) 166.04 146.79 215.81 

 E.G. Slope (ft/ft) 0.010844  Area (sq ft) 166.04 146.79 215.81 

 Q Total (cfs) 2760.00  Flow (cfs) 677.52 1456.82 625.67 

 Top Width (ft) 281.03  Top Width (ft) 128.37 35.12 117.55 

 Vel Total (ft/s) 5.22  Avg. Vel. (ft/s) 4.08 9.92 2.90 

 Max Chl Dpth (ft) 4.97  Hydr. Depth (ft) 1.29 4.18 1.84 

 Conv. Total (cfs) 26504.4  Conv. (cfs) 6506.2 13989.9 6008.3 

 Length Wtd. (ft) 341.08  Wetted Per. (ft) 128.44 35.72 117.60 

 Min Ch El (ft) 335.93  Shear (lb/sq ft) 0.88 2.78 1.24 

 Alpha  2.13  Stream Power (lb/ft s) 853.56 0.00 0.00 

 Frctn Loss (ft) 3.80  Cum Volume (acre-ft) 103.28 79.61 214.57 

 C & E Loss (ft) 0.01  Cum SA (acres) 27.74 6.22 40.05 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17271.59    Profile: 2 yr

 E.G. Elev (ft) 333.08  Element Left OB Channel Right OB

 Vel Head (ft) 0.31  Wt. n-Val.  0.070 0.040  

 W.S. Elev (ft) 332.77  Reach Len. (ft) 922.88 886.58 789.23 

 Crit W.S. (ft)   Flow Area (sq ft) 0.09 60.23  

 E.G. Slope (ft/ft) 0.007236  Area (sq ft) 0.09 60.23  

 Q Total (cfs) 267.00  Flow (cfs) 0.02 266.98  

 Top Width (ft) 36.83  Top Width (ft) 2.08 34.75  

 Vel Total (ft/s) 4.43  Avg. Vel. (ft/s) 0.23 4.43  

 Max Chl Dpth (ft) 2.16  Hydr. Depth (ft) 0.05 1.73  

 Conv. Total (cfs) 3138.8  Conv. (cfs) 0.3 3138.5  

 Length Wtd. (ft) 886.58  Wetted Per. (ft) 2.08 36.25  

 Min Ch El (ft) 330.61  Shear (lb/sq ft) 0.02 0.75  

 Alpha  1.00  Stream Power (lb/ft s) 464.48 0.00 0.00 

 Frctn Loss (ft) 11.68  Cum Volume (acre-ft) 5.10 14.72 8.04 

 C & E Loss (ft) 0.08  Cum SA (acres) 3.76 4.89 10.07 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17271.59    Profile: 10 yr

 E.G. Elev (ft) 334.51  Element Left OB Channel Right OB

 Vel Head (ft) 0.63  Wt. n-Val.  0.070 0.040  

 W.S. Elev (ft) 333.88  Reach Len. (ft) 922.88 886.58 789.23 

 Crit W.S. (ft) 333.88  Flow Area (sq ft) 84.13 99.52  

 E.G. Slope (ft/ft) 0.009561  Area (sq ft) 84.13 99.52  

 Q Total (cfs) 817.00  Flow (cfs) 129.01 687.99  

 Top Width (ft) 168.41  Top Width (ft) 132.44 35.98  

 Vel Total (ft/s) 4.45  Avg. Vel. (ft/s) 1.53 6.91  

 Max Chl Dpth (ft) 3.27  Hydr. Depth (ft) 0.64 2.77  

 Conv. Total (cfs) 8355.6  Conv. (cfs) 1319.4 7036.1  

 Length Wtd. (ft) 886.08  Wetted Per. (ft) 132.47 37.90  

 Min Ch El (ft) 330.61  Shear (lb/sq ft) 0.38 1.57  

 Alpha  2.05  Stream Power (lb/ft s) 464.48 0.00 0.00 

 Frctn Loss (ft) 9.56  Cum Volume (acre-ft) 18.44 26.93 30.59 

 C & E Loss (ft) 0.07  Cum SA (acres) 8.70 5.34 18.78 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17271.59    Profile: 50 yr

 E.G. Elev (ft) 335.32  Element Left OB Channel Right OB

 Vel Head (ft) 0.79  Wt. n-Val.  0.070 0.040 0.063 

 W.S. Elev (ft) 334.53  Reach Len. (ft) 922.88 886.58 789.23 

 Crit W.S. (ft) 334.53  Flow Area (sq ft) 175.52 122.82 2.79 

 E.G. Slope (ft/ft) 0.010528  Area (sq ft) 175.52 122.82 2.79 

 Q Total (cfs) 1450.00  Flow (cfs) 423.78 1023.35 2.86 

 Top Width (ft) 196.57  Top Width (ft) 150.33 36.05 10.19 

 Vel Total (ft/s) 4.82  Avg. Vel. (ft/s) 2.41 8.33 1.03 

 Max Chl Dpth (ft) 3.92  Hydr. Depth (ft) 1.17 3.41 0.27 

 Conv. Total (cfs) 14131.9  Conv. (cfs) 4130.3 9973.8 27.9 

 Length Wtd. (ft) 883.45  Wetted Per. (ft) 150.38 38.00 10.21 

 Min Ch El (ft) 330.61  Shear (lb/sq ft) 0.77 2.12 0.18 

 Alpha  2.19  Stream Power (lb/ft s) 464.48 0.00 0.00 

 Frctn Loss (ft) 8.84  Cum Volume (acre-ft) 39.61 42.77 78.66 

 C & E Loss (ft) 0.07  Cum SA (acres) 13.40 5.45 29.17 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17271.59    Profile: 100 yr

 E.G. Elev (ft) 335.66  Element Left OB Channel Right OB

 Vel Head (ft) 0.88  Wt. n-Val.  0.070 0.040 0.064 

 W.S. Elev (ft) 334.78  Reach Len. (ft) 922.88 886.58 789.23 

 Crit W.S. (ft) 334.78  Flow Area (sq ft) 214.29 131.91 6.07 

 E.G. Slope (ft/ft) 0.011223  Area (sq ft) 214.29 131.91 6.07 

 Q Total (cfs) 1790.00  Flow (cfs) 591.99 1190.09 7.92 

 Top Width (ft) 209.38  Top Width (ft) 157.34 36.05 15.99 

 Vel Total (ft/s) 5.08  Avg. Vel. (ft/s) 2.76 9.02 1.30 

 Max Chl Dpth (ft) 4.17  Hydr. Depth (ft) 1.36 3.66 0.38 

 Conv. Total (cfs) 16896.3  Conv. (cfs) 5588.0 11233.6 74.8 

 Length Wtd. (ft) 882.66  Wetted Per. (ft) 157.39 38.00 16.02 

 Min Ch El (ft) 330.61  Shear (lb/sq ft) 0.95 2.43 0.27 

 Alpha  2.19  Stream Power (lb/ft s) 464.48 0.00 0.00 

 Frctn Loss (ft) 8.33  Cum Volume (acre-ft) 51.92 55.21 125.91 

 C & E Loss (ft) 0.06  Cum SA (acres) 16.79 5.81 35.17 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 17271.59    Profile: 500 yr

 E.G. Elev (ft) 336.45  Element Left OB Channel Right OB

 Vel Head (ft) 1.01  Wt. n-Val.  0.070 0.040 0.064 

 W.S. Elev (ft) 335.45  Reach Len. (ft) 922.88 886.58 789.23 

 Crit W.S. (ft) 335.45  Flow Area (sq ft) 325.08 155.98 22.14 

 E.G. Slope (ft/ft) 0.011463  Area (sq ft) 325.08 155.98 22.14 

 Q Total (cfs) 2760.00  Flow (cfs) 1124.09 1590.25 45.66 

 Top Width (ft) 243.13  Top Width (ft) 173.15 36.05 33.94 

 Vel Total (ft/s) 5.48  Avg. Vel. (ft/s) 3.46 10.20 2.06 

 Max Chl Dpth (ft) 4.84  Hydr. Depth (ft) 1.88 4.33 0.65 

 Conv. Total (cfs) 25779.0  Conv. (cfs) 10499.3 14853.3 426.5 

 Length Wtd. (ft) 882.45  Wetted Per. (ft) 173.21 38.00 33.98 

 Min Ch El (ft) 330.61  Shear (lb/sq ft) 1.34 2.94 0.47 

 Alpha  2.15  Stream Power (lb/ft s) 464.48 0.00 0.00 

 Frctn Loss (ft) 8.24  Cum Volume (acre-ft) 101.48 78.34 213.78 

 C & E Loss (ft) 0.06  Cum SA (acres) 26.63 5.92 39.54 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 16385.01    Profile: 2 yr

 E.G. Elev (ft) 321.33  Element Left OB Channel Right OB

 Vel Head (ft) 1.07  Wt. n-Val.   0.040  

 W.S. Elev (ft) 320.26  Reach Len. (ft) 695.75 636.28 601.66 

 Crit W.S. (ft) 320.26  Flow Area (sq ft)  55.44  

 E.G. Slope (ft/ft) 0.020730  Area (sq ft)  55.44  

 Q Total (cfs) 460.00  Flow (cfs)  460.00  

 Top Width (ft) 26.26  Top Width (ft)  26.26  

 Vel Total (ft/s) 8.30  Avg. Vel. (ft/s)  8.30  

 Max Chl Dpth (ft) 2.45  Hydr. Depth (ft)  2.11  

 Conv. Total (cfs) 3194.9  Conv. (cfs)  3194.9  

 Length Wtd. (ft) 637.44  Wetted Per. (ft)  28.69  

 Min Ch El (ft) 317.81  Shear (lb/sq ft)  2.50  

 Alpha  1.00  Stream Power (lb/ft s) 418.98 0.00 0.00 

 Frctn Loss (ft) 5.44  Cum Volume (acre-ft) 5.10 13.54 8.04 

 C & E Loss (ft) 0.19  Cum SA (acres) 3.74 4.27 10.07 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 16385.01    Profile: 10 yr

 E.G. Elev (ft) 323.55  Element Left OB Channel Right OB

 Vel Head (ft) 1.34  Wt. n-Val.  0.070 0.040 0.030 

 W.S. Elev (ft) 322.21  Reach Len. (ft) 695.75 636.28 601.66 

 Crit W.S. (ft) 322.21  Flow Area (sq ft) 11.40 107.34 13.53 

 E.G. Slope (ft/ft) 0.011830  Area (sq ft) 11.40 107.34 13.53 

 Q Total (cfs) 1120.00  Flow (cfs) 23.10 1030.29 66.60 

 Top Width (ft) 55.78  Top Width (ft) 13.75 26.63 15.40 

 Vel Total (ft/s) 8.47  Avg. Vel. (ft/s) 2.03 9.60 4.92 

 Max Chl Dpth (ft) 4.40  Hydr. Depth (ft) 0.83 4.03 0.88 

 Conv. Total (cfs) 10297.2  Conv. (cfs) 212.4 9472.4 612.3 

 Length Wtd. (ft) 639.61  Wetted Per. (ft) 13.85 29.32 15.50 

 Min Ch El (ft) 317.81  Shear (lb/sq ft) 0.61 2.70 0.64 

 Alpha  1.20  Stream Power (lb/ft s) 418.98 0.00 0.00 

 Frctn Loss (ft) 4.51  Cum Volume (acre-ft) 17.43 24.83 30.46 

 C & E Loss (ft) 0.18  Cum SA (acres) 7.15 4.70 18.64 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 16385.01    Profile: 50 yr

 E.G. Elev (ft) 325.24  Element Left OB Channel Right OB

 Vel Head (ft) 1.53  Wt. n-Val.  0.070 0.040 0.030 

 W.S. Elev (ft) 323.71  Reach Len. (ft) 695.75 636.28 601.66 

 Crit W.S. (ft) 323.71  Flow Area (sq ft) 54.42 147.38 43.80 

 E.G. Slope (ft/ft) 0.009663  Area (sq ft) 54.42 147.38 43.80 

 Q Total (cfs) 2010.00  Flow (cfs) 119.57 1579.31 311.11 

 Top Width (ft) 101.47  Top Width (ft) 50.21 26.63 24.63 

 Vel Total (ft/s) 8.18  Avg. Vel. (ft/s) 2.20 10.72 7.10 

 Max Chl Dpth (ft) 5.90  Hydr. Depth (ft) 1.08 5.53 1.78 

 Conv. Total (cfs) 20447.8  Conv. (cfs) 1216.4 16066.4 3165.0 

 Length Wtd. (ft) 639.37  Wetted Per. (ft) 50.35 29.32 24.85 

 Min Ch El (ft) 317.81  Shear (lb/sq ft) 0.65 3.03 1.06 

 Alpha  1.47  Stream Power (lb/ft s) 418.98 0.00 0.00 

 Frctn Loss (ft) 3.87  Cum Volume (acre-ft) 37.17 40.02 78.23 

 C & E Loss (ft) 0.19  Cum SA (acres) 11.27 4.82 28.85 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 16385.01    Profile: 100 yr

 E.G. Elev (ft) 325.90  Element Left OB Channel Right OB

 Vel Head (ft) 1.48  Wt. n-Val.  0.070 0.040 0.030 

 W.S. Elev (ft) 324.41  Reach Len. (ft) 695.75 636.28 601.66 

 Crit W.S. (ft) 324.41  Flow Area (sq ft) 100.94 166.05 62.61 

 E.G. Slope (ft/ft) 0.008405  Area (sq ft) 100.94 166.05 62.61 

 Q Total (cfs) 2490.00  Flow (cfs) 224.20 1796.89 468.91 

 Top Width (ft) 138.55  Top Width (ft) 82.63 26.63 29.29 

 Vel Total (ft/s) 7.55  Avg. Vel. (ft/s) 2.22 10.82 7.49 

 Max Chl Dpth (ft) 6.60  Hydr. Depth (ft) 1.22 6.24 2.14 

 Conv. Total (cfs) 27159.3  Conv. (cfs) 2445.4 19599.2 5114.6 

 Length Wtd. (ft) 639.50  Wetted Per. (ft) 82.79 29.32 29.56 

 Min Ch El (ft) 317.81  Shear (lb/sq ft) 0.64 2.97 1.11 

 Alpha  1.67  Stream Power (lb/ft s) 418.98 0.00 0.00 

 Frctn Loss (ft) 3.39  Cum Volume (acre-ft) 48.58 52.18 125.28 

 C & E Loss (ft) 0.18  Cum SA (acres) 14.24 5.17 34.76 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 16385.01    Profile: 500 yr

 E.G. Elev (ft) 327.25  Element Left OB Channel Right OB

 Vel Head (ft) 1.65  Wt. n-Val.  0.070 0.040 0.030 

 W.S. Elev (ft) 325.60  Reach Len. (ft) 695.75 636.28 601.66 

 Crit W.S. (ft) 325.60  Flow Area (sq ft) 226.35 197.77 101.90 

 E.G. Slope (ft/ft) 0.008175  Area (sq ft) 226.35 197.77 101.90 

 Q Total (cfs) 3900.00  Flow (cfs) 635.33 2371.48 893.19 

 Top Width (ft) 191.28  Top Width (ft) 127.81 26.63 36.84 

 Vel Total (ft/s) 7.41  Avg. Vel. (ft/s) 2.81 11.99 8.77 

 Max Chl Dpth (ft) 7.79  Hydr. Depth (ft) 1.77 7.43 2.77 

 Conv. Total (cfs) 43134.8  Conv. (cfs) 7026.8 26229.1 9878.9 

 Length Wtd. (ft) 640.90  Wetted Per. (ft) 127.98 29.32 37.21 

 Min Ch El (ft) 317.81  Shear (lb/sq ft) 0.90 3.44 1.40 

 Alpha  1.93  Stream Power (lb/ft s) 418.98 0.00 0.00 

 Frctn Loss (ft) 5.10  Cum Volume (acre-ft) 95.64 74.74 212.65 

 C & E Loss (ft) 0.02  Cum SA (acres) 23.45 5.29 38.90 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15748.73    Profile: 2 yr

 E.G. Elev (ft) 314.52  Element Left OB Channel Right OB

 Vel Head (ft) 0.43  Wt. n-Val.  0.065 0.040 0.065 

 W.S. Elev (ft) 314.09  Reach Len. (ft) 158.32 145.32 99.53 

 Crit W.S. (ft) 313.12  Flow Area (sq ft) 15.86 79.44 4.17 

 E.G. Slope (ft/ft) 0.004623  Area (sq ft) 15.86 79.44 4.17 

 Q Total (cfs) 460.00  Flow (cfs) 21.69 431.83 6.48 

 Top Width (ft) 47.18  Top Width (ft) 19.14 24.69 3.35 

 Vel Total (ft/s) 4.62  Avg. Vel. (ft/s) 1.37 5.44 1.55 

 Max Chl Dpth (ft) 4.05  Hydr. Depth (ft) 0.83 3.22 1.24 

 Conv. Total (cfs) 6765.7  Conv. (cfs) 319.0 6351.4 95.3 

 Length Wtd. (ft) 145.30  Wetted Per. (ft) 19.21 25.16 4.18 

 Min Ch El (ft) 310.04  Shear (lb/sq ft) 0.24 0.91 0.29 

 Alpha  1.30  Stream Power (lb/ft s) 399.52 0.00 0.00 

 Frctn Loss (ft) 0.86  Cum Volume (acre-ft) 4.97 12.55 8.01 

 C & E Loss (ft) 0.01  Cum SA (acres) 3.59 3.89 10.05 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15748.73    Profile: 10 yr

 E.G. Elev (ft) 316.73  Element Left OB Channel Right OB

 Vel Head (ft) 0.74  Wt. n-Val.  0.065 0.040 0.065 

 W.S. Elev (ft) 315.99  Reach Len. (ft) 158.32 145.32 99.53 

 Crit W.S. (ft) 314.84  Flow Area (sq ft) 58.00 126.46 16.97 

 E.G. Slope (ft/ft) 0.004670  Area (sq ft) 58.00 126.46 16.97 

 Q Total (cfs) 1120.00  Flow (cfs) 154.60 941.94 23.47 

 Top Width (ft) 69.42  Top Width (ft) 25.63 24.69 19.11 

 Vel Total (ft/s) 5.56  Avg. Vel. (ft/s) 2.67 7.45 1.38 

 Max Chl Dpth (ft) 5.95  Hydr. Depth (ft) 2.26 5.12 0.89 

 Conv. Total (cfs) 16389.2  Conv. (cfs) 2262.2 13783.5 343.4 

 Length Wtd. (ft) 145.74  Wetted Per. (ft) 26.02 25.16 20.37 

 Min Ch El (ft) 310.04  Shear (lb/sq ft) 0.65 1.47 0.24 

 Alpha  1.54  Stream Power (lb/ft s) 399.52 0.00 0.00 

 Frctn Loss (ft) 0.88  Cum Volume (acre-ft) 16.87 23.12 30.25 

 C & E Loss (ft) 0.02  Cum SA (acres) 6.84 4.33 18.40 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15748.73    Profile: 50 yr

 E.G. Elev (ft) 318.74  Element Left OB Channel Right OB

 Vel Head (ft) 0.89  Wt. n-Val.  0.065 0.040 0.065 

 W.S. Elev (ft) 317.86  Reach Len. (ft) 158.32 145.32 99.53 

 Crit W.S. (ft) 316.45  Flow Area (sq ft) 120.06 172.48 77.42 

 E.G. Slope (ft/ft) 0.004141  Area (sq ft) 120.06 172.48 77.42 

 Q Total (cfs) 2010.00  Flow (cfs) 363.09 1487.96 158.96 

 Top Width (ft) 110.53  Top Width (ft) 40.22 24.69 45.62 

 Vel Total (ft/s) 5.43  Avg. Vel. (ft/s) 3.02 8.63 2.05 

 Max Chl Dpth (ft) 7.82  Hydr. Depth (ft) 2.99 6.99 1.70 

 Conv. Total (cfs) 31233.9  Conv. (cfs) 5642.1 23121.8 2470.1 

 Length Wtd. (ft) 144.59  Wetted Per. (ft) 40.73 25.16 46.95 

 Min Ch El (ft) 310.04  Shear (lb/sq ft) 0.76 1.77 0.43 

 Alpha  1.93  Stream Power (lb/ft s) 399.52 0.00 0.00 

 Frctn Loss (ft) 0.87  Cum Volume (acre-ft) 35.78 37.69 77.40 

 C & E Loss (ft) 0.08  Cum SA (acres) 10.55 4.44 28.37 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15748.73    Profile: 100 yr

 E.G. Elev (ft) 319.67  Element Left OB Channel Right OB

 Vel Head (ft) 0.87  Wt. n-Val.  0.065 0.040 0.065 

 W.S. Elev (ft) 318.80  Reach Len. (ft) 158.32 145.32 99.53 

 Crit W.S. (ft) 317.23  Flow Area (sq ft) 163.11 195.85 128.75 

 E.G. Slope (ft/ft) 0.003644  Area (sq ft) 163.11 195.85 165.10 

 Q Total (cfs) 2490.00  Flow (cfs) 482.63 1724.97 282.40 

 Top Width (ft) 193.80  Top Width (ft) 51.39 24.69 117.72 

 Vel Total (ft/s) 5.11  Avg. Vel. (ft/s) 2.96 8.81 2.19 

 Max Chl Dpth (ft) 8.76  Hydr. Depth (ft) 3.17 7.93 2.05 

 Conv. Total (cfs) 41248.2  Conv. (cfs) 7995.1 28575.0 4678.1 

 Length Wtd. (ft) 143.82  Wetted Per. (ft) 51.95 25.16 64.25 

 Min Ch El (ft) 310.04  Shear (lb/sq ft) 0.71 1.77 0.46 

 Alpha  2.15  Stream Power (lb/ft s) 399.52 0.00 0.00 

 Frctn Loss (ft) 0.88  Cum Volume (acre-ft) 46.47 49.53 123.71 

 C & E Loss (ft) 0.14  Cum SA (acres) 13.17 4.80 33.74 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15748.73    Profile: 500 yr

 E.G. Elev (ft) 320.95  Element Left OB Channel Right OB

 Vel Head (ft) 1.89  Wt. n-Val.  0.065 0.040 0.065 

 W.S. Elev (ft) 319.06  Reach Len. (ft) 158.32 145.32 99.53 

 Crit W.S. (ft) 318.83  Flow Area (sq ft) 176.58 202.12 145.33 

 E.G. Slope (ft/ft) 0.007735  Area (sq ft) 176.58 202.12 196.34 

 Q Total (cfs) 3900.00  Flow (cfs) 770.42 2648.88 480.71 

 Top Width (ft) 207.44  Top Width (ft) 54.67 24.69 128.07 

 Vel Total (ft/s) 7.44  Avg. Vel. (ft/s) 4.36 13.11 3.31 

 Max Chl Dpth (ft) 9.02  Hydr. Depth (ft) 3.23 8.19 2.15 

 Conv. Total (cfs) 44342.7  Conv. (cfs) 8759.6 30117.5 5465.6 

 Length Wtd. (ft) 137.97  Wetted Per. (ft) 55.24 25.16 68.87 

 Min Ch El (ft) 310.04  Shear (lb/sq ft) 1.54 3.88 1.02 

 Alpha  2.20  Stream Power (lb/ft s) 399.52 0.00 0.00 

 Frctn Loss (ft) 0.74  Cum Volume (acre-ft) 92.42 71.82 210.59 

 C & E Loss (ft) 0.29  Cum SA (acres) 21.99 4.91 37.76 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15603.41    Profile: 2 yr

 E.G. Elev (ft) 313.65  Element Left OB Channel Right OB

 Vel Head (ft) 0.52  Wt. n-Val.   0.040  

 W.S. Elev (ft) 313.13  Reach Len. (ft) 83.45 100.24 46.01 

 Crit W.S. (ft)   Flow Area (sq ft)  79.52  

 E.G. Slope (ft/ft) 0.007772  Area (sq ft)  79.52  

 Q Total (cfs) 460.00  Flow (cfs)  460.00  

 Top Width (ft) 32.69  Top Width (ft)  32.69  

 Vel Total (ft/s) 5.78  Avg. Vel. (ft/s)  5.78  

 Max Chl Dpth (ft) 3.68  Hydr. Depth (ft)  2.43  

 Conv. Total (cfs) 5217.8  Conv. (cfs)  5217.8  

 Length Wtd. (ft) 100.21  Wetted Per. (ft)  33.88  

 Min Ch El (ft) 309.45  Shear (lb/sq ft)  1.14  

 Alpha  1.00  Stream Power (lb/ft s) 535.32 0.00 0.00 

 Frctn Loss (ft) 0.63  Cum Volume (acre-ft) 4.94 12.29 8.00 

 C & E Loss (ft) 0.03  Cum SA (acres) 3.55 3.80 10.04 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15603.41    Profile: 10 yr

 E.G. Elev (ft) 315.84  Element Left OB Channel Right OB

 Vel Head (ft) 0.95  Wt. n-Val.  0.055 0.040 0.080 

 W.S. Elev (ft) 314.89  Reach Len. (ft) 83.45 100.24 46.01 

 Crit W.S. (ft) 314.07  Flow Area (sq ft) 1.00 143.24 0.12 

 E.G. Slope (ft/ft) 0.008034  Area (sq ft) 1.00 143.24 0.12 

 Q Total (cfs) 1120.00  Flow (cfs) 1.35 1118.61 0.04 

 Top Width (ft) 41.65  Top Width (ft) 2.25 38.16 1.23 

 Vel Total (ft/s) 7.76  Avg. Vel. (ft/s) 1.34 7.81 0.36 

 Max Chl Dpth (ft) 5.44  Hydr. Depth (ft) 0.44 3.75 0.10 

 Conv. Total (cfs) 12495.8  Conv. (cfs) 15.0 12480.3 0.5 

 Length Wtd. (ft) 100.03  Wetted Per. (ft) 2.42 39.87 1.25 

 Min Ch El (ft) 309.45  Shear (lb/sq ft) 0.21 1.80 0.05 

 Alpha  1.01  Stream Power (lb/ft s) 535.32 0.00 0.00 

 Frctn Loss (ft) 0.98  Cum Volume (acre-ft) 16.76 22.67 30.23 

 C & E Loss (ft) 0.04  Cum SA (acres) 6.78 4.22 18.38 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15603.41    Profile: 50 yr

 E.G. Elev (ft) 317.79  Element Left OB Channel Right OB

 Vel Head (ft) 1.65  Wt. n-Val.  0.055 0.040 0.080 

 W.S. Elev (ft) 316.14  Reach Len. (ft) 83.45 100.24 46.01 

 Crit W.S. (ft) 315.63  Flow Area (sq ft) 5.80 191.03 10.24 

 E.G. Slope (ft/ft) 0.009656  Area (sq ft) 5.80 191.03 10.24 

 Q Total (cfs) 2010.00  Flow (cfs) 15.36 1981.69 12.95 

 Top Width (ft) 61.26  Top Width (ft) 5.41 38.16 17.68 

 Vel Total (ft/s) 9.71  Avg. Vel. (ft/s) 2.65 10.37 1.26 

 Max Chl Dpth (ft) 6.69  Hydr. Depth (ft) 1.07 5.01 0.58 

 Conv. Total (cfs) 20455.1  Conv. (cfs) 156.3 20167.0 131.8 

 Length Wtd. (ft) 98.24  Wetted Per. (ft) 5.82 39.87 17.77 

 Min Ch El (ft) 309.45  Shear (lb/sq ft) 0.60 2.89 0.35 

 Alpha  1.13  Stream Power (lb/ft s) 535.32 0.00 0.00 

 Frctn Loss (ft) 0.88  Cum Volume (acre-ft) 35.55 37.08 77.30 

 C & E Loss (ft) 0.05  Cum SA (acres) 10.47 4.34 28.29 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15603.41    Profile: 100 yr

 E.G. Elev (ft) 318.65  Element Left OB Channel Right OB

 Vel Head (ft) 2.25  Wt. n-Val.  0.055 0.040 0.080 

 W.S. Elev (ft) 316.40  Reach Len. (ft) 83.45 100.24 46.01 

 Crit W.S. (ft) 316.40  Flow Area (sq ft) 7.28 200.84 15.50 

 E.G. Slope (ft/ft) 0.012410  Area (sq ft) 7.28 200.84 15.50 

 Q Total (cfs) 2490.00  Flow (cfs) 23.51 2442.07 24.42 

 Top Width (ft) 67.49  Top Width (ft) 6.09 38.16 23.24 

 Vel Total (ft/s) 11.14  Avg. Vel. (ft/s) 3.23 12.16 1.58 

 Max Chl Dpth (ft) 6.95  Hydr. Depth (ft) 1.20 5.26 0.67 

 Conv. Total (cfs) 22351.7  Conv. (cfs) 211.0 21921.5 219.2 

 Length Wtd. (ft) 92.15  Wetted Per. (ft) 6.54 39.87 23.33 

 Min Ch El (ft) 309.45  Shear (lb/sq ft) 0.86 3.90 0.51 

 Alpha  1.17  Stream Power (lb/ft s) 535.32 0.00 0.00 

 Frctn Loss (ft) 0.60  Cum Volume (acre-ft) 46.16 48.87 123.50 

 C & E Loss (ft) 0.45  Cum SA (acres) 13.07 4.70 33.58 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15603.41    Profile: 500 yr

 E.G. Elev (ft) 319.92  Element Left OB Channel Right OB

 Vel Head (ft) 0.92  Wt. n-Val.  0.054 0.040 0.033 

 W.S. Elev (ft) 318.99  Reach Len. (ft) 83.45 100.24 46.01 

 Crit W.S. (ft) 318.99  Flow Area (sq ft) 89.59 299.88 264.77 

 E.G. Slope (ft/ft) 0.003938  Area (sq ft) 89.59 299.88 264.77 

 Q Total (cfs) 3900.00  Flow (cfs) 177.12 2683.38 1039.50 

 Top Width (ft) 329.81  Top Width (ft) 80.13 38.16 211.53 

 Vel Total (ft/s) 5.96  Avg. Vel. (ft/s) 1.98 8.95 3.93 

 Max Chl Dpth (ft) 9.54  Hydr. Depth (ft) 1.12 7.86 1.25 

 Conv. Total (cfs) 62149.7  Conv. (cfs) 2822.6 42762.0 16565.2 

 Length Wtd. (ft) 82.85  Wetted Per. (ft) 80.89 39.87 211.80 

 Min Ch El (ft) 309.45  Shear (lb/sq ft) 0.27 1.85 0.31 

 Alpha  1.67  Stream Power (lb/ft s) 535.32 0.00 0.00 

 Frctn Loss (ft) 0.35  Cum Volume (acre-ft) 91.94 70.98 210.07 

 C & E Loss (ft) 0.06  Cum SA (acres) 21.74 4.81 37.37 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15503.17    Profile: 2 yr

 E.G. Elev (ft) 312.99  Element Left OB Channel Right OB

 Vel Head (ft) 0.41  Wt. n-Val.   0.040 0.065 

 W.S. Elev (ft) 312.59  Reach Len. (ft) 193.30 209.99 277.10 

 Crit W.S. (ft) 311.57  Flow Area (sq ft)  89.79 0.74 

 E.G. Slope (ft/ft) 0.005165  Area (sq ft)  89.79 0.74 

 Q Total (cfs) 460.00  Flow (cfs)  459.41 0.59 

 Top Width (ft) 34.59  Top Width (ft)  32.56 2.03 

 Vel Total (ft/s) 5.08  Avg. Vel. (ft/s)  5.12 0.80 

 Max Chl Dpth (ft) 3.73  Hydr. Depth (ft)  2.76 0.36 

 Conv. Total (cfs) 6400.6  Conv. (cfs)  6392.4 8.2 

 Length Wtd. (ft) 209.85  Wetted Per. (ft)  33.84 2.16 

 Min Ch El (ft) 308.86  Shear (lb/sq ft)  0.86 0.11 

 Alpha  1.01  Stream Power (lb/ft s) 520.00 0.00 0.00 

 Frctn Loss (ft) 0.52  Cum Volume (acre-ft) 4.94 12.09 8.00 

 C & E Loss (ft) 0.11  Cum SA (acres) 3.55 3.72 10.04 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15503.17    Profile: 10 yr

 E.G. Elev (ft) 314.81  Element Left OB Channel Right OB

 Vel Head (ft) 1.31  Wt. n-Val.   0.040 0.065 

 W.S. Elev (ft) 313.50  Reach Len. (ft) 193.30 209.99 277.10 

 Crit W.S. (ft) 313.21  Flow Area (sq ft)  120.48 3.77 

 E.G. Slope (ft/ft) 0.012306  Area (sq ft)  120.48 3.77 

 Q Total (cfs) 1120.00  Flow (cfs)  1111.94 8.06 

 Top Width (ft) 39.05  Top Width (ft)  34.45 4.60 

 Vel Total (ft/s) 9.01  Avg. Vel. (ft/s)  9.23 2.14 

 Max Chl Dpth (ft) 4.64  Hydr. Depth (ft)  3.50 0.82 

 Conv. Total (cfs) 10096.1  Conv. (cfs)  10023.5 72.6 

 Length Wtd. (ft) 207.83  Wetted Per. (ft)  35.95 4.88 

 Min Ch El (ft) 308.86  Shear (lb/sq ft)  2.58 0.59 

 Alpha  1.04  Stream Power (lb/ft s) 520.00 0.00 0.00 

 Frctn Loss (ft) 0.72  Cum Volume (acre-ft) 16.76 22.37 30.23 

 C & E Loss (ft) 0.55  Cum SA (acres) 6.78 4.14 18.38 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15503.17    Profile: 50 yr

 E.G. Elev (ft) 316.86  Element Left OB Channel Right OB

 Vel Head (ft) 1.49  Wt. n-Val.  0.065 0.040 0.058 

 W.S. Elev (ft) 315.37  Reach Len. (ft) 193.30 209.99 277.10 

 Crit W.S. (ft) 315.37  Flow Area (sq ft) 5.13 185.05 59.38 

 E.G. Slope (ft/ft) 0.008353  Area (sq ft) 84.88 185.05 59.38 

 Q Total (cfs) 2010.00  Flow (cfs) 10.13 1872.42 127.45 

 Top Width (ft) 187.92  Top Width (ft) 75.22 34.47 78.23 

 Vel Total (ft/s) 8.05  Avg. Vel. (ft/s) 1.98 10.12 2.15 

 Max Chl Dpth (ft) 6.51  Hydr. Depth (ft) 0.98 5.37 0.76 

 Conv. Total (cfs) 21992.3  Conv. (cfs) 110.9 20487.0 1394.4 

 Length Wtd. (ft) 209.01  Wetted Per. (ft) 5.58 35.97 78.91 

 Min Ch El (ft) 308.86  Shear (lb/sq ft) 0.48 2.68 0.39 

 Alpha  1.48  Stream Power (lb/ft s) 520.00 0.00 0.00 

 Frctn Loss (ft) 0.68  Cum Volume (acre-ft) 35.46 36.65 77.26 

 C & E Loss (ft) 0.63  Cum SA (acres) 10.39 4.25 28.24 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15503.17    Profile: 100 yr

 E.G. Elev (ft) 317.18  Element Left OB Channel Right OB

 Vel Head (ft) 0.74  Wt. n-Val.  0.065 0.040 0.034 

 W.S. Elev (ft) 316.44  Reach Len. (ft) 193.30 209.99 277.10 

 Crit W.S. (ft) 316.44  Flow Area (sq ft) 12.17 221.83 217.65 

 E.G. Slope (ft/ft) 0.004047  Area (sq ft) 194.44 221.83 217.65 

 Q Total (cfs) 2490.00  Flow (cfs) 22.43 1763.11 704.46 

 Top Width (ft) 362.29  Top Width (ft) 135.68 34.47 192.14 

 Vel Total (ft/s) 5.51  Avg. Vel. (ft/s) 1.84 7.95 3.24 

 Max Chl Dpth (ft) 7.58  Hydr. Depth (ft) 1.53 6.44 1.13 

 Conv. Total (cfs) 39139.7  Conv. (cfs) 352.6 27713.8 11073.3 

 Length Wtd. (ft) 216.15  Wetted Per. (ft) 8.53 35.97 192.94 

 Min Ch El (ft) 308.86  Shear (lb/sq ft) 0.36 1.56 0.29 

 Alpha  1.57  Stream Power (lb/ft s) 520.00 0.00 0.00 

 Frctn Loss (ft) 0.57  Cum Volume (acre-ft) 45.97 48.39 123.38 

 C & E Loss (ft) 0.24  Cum SA (acres) 12.93 4.61 33.47 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15503.17    Profile: 500 yr

 E.G. Elev (ft) 317.46  Element Left OB Channel Right OB

 Vel Head (ft) 0.71  Wt. n-Val.  0.049 0.040 0.031 

 W.S. Elev (ft) 316.75  Reach Len. (ft) 193.30 209.99 277.10 

 Crit W.S. (ft) 316.75  Flow Area (sq ft) 238.51 232.40 277.58 

 E.G. Slope (ft/ft) 0.004503  Area (sq ft) 238.51 232.40 277.58 

 Q Total (cfs) 3900.00  Flow (cfs) 700.30 2009.76 1189.94 

 Top Width (ft) 381.47  Top Width (ft) 150.46 34.47 196.54 

 Vel Total (ft/s) 5.21  Avg. Vel. (ft/s) 2.94 8.65 4.29 

 Max Chl Dpth (ft) 7.89  Hydr. Depth (ft) 1.59 6.74 1.41 

 Conv. Total (cfs) 58119.3  Conv. (cfs) 10436.2 29950.2 17732.9 

 Length Wtd. (ft) 215.39  Wetted Per. (ft) 151.93 35.97 197.37 

 Min Ch El (ft) 308.86  Shear (lb/sq ft) 0.44 1.82 0.40 

 Alpha  1.68  Stream Power (lb/ft s) 520.00 0.00 0.00 

 Frctn Loss (ft) 0.67  Cum Volume (acre-ft) 91.63 70.37 209.78 

 C & E Loss (ft) 0.17  Cum SA (acres) 21.52 4.72 37.16 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15293.17    Profile: 2 yr

 E.G. Elev (ft) 312.36  Element Left OB Channel Right OB

 Vel Head (ft) 0.19  Wt. n-Val.  0.035 0.040 0.080 

 W.S. Elev (ft) 312.18  Reach Len. (ft) 25.20 25.20 25.20 

 Crit W.S. (ft) 309.52  Flow Area (sq ft) 24.75 130.23 2.09 

 E.G. Slope (ft/ft) 0.001455  Area (sq ft) 24.75 130.23 2.09 

 Q Total (cfs) 469.00  Flow (cfs) 12.59 455.84 0.56 

 Top Width (ft) 180.35  Top Width (ft) 140.32 31.18 8.85 

 Vel Total (ft/s) 2.99  Avg. Vel. (ft/s) 0.51 3.50 0.27 

 Max Chl Dpth (ft) 6.10  Hydr. Depth (ft) 0.18 4.18 0.24 

 Conv. Total (cfs) 12295.9  Conv. (cfs) 330.2 11950.9 14.8 

 Length Wtd. (ft) 25.20  Wetted Per. (ft) 140.44 33.54 8.88 

 Min Ch El (ft) 306.08  Shear (lb/sq ft) 0.02 0.35 0.02 

 Alpha  1.34  Stream Power (lb/ft s) 441.05 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 4.89 11.56 8.00 

 C & E Loss (ft)   Cum SA (acres) 3.24 3.57 10.01 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15293.17    Profile: 10 yr

 E.G. Elev (ft) 313.54  Element Left OB Channel Right OB

 Vel Head (ft) 0.20  Wt. n-Val.  0.035 0.040 0.080 

 W.S. Elev (ft) 313.34  Reach Len. (ft) 25.20 25.20 25.20 

 Crit W.S. (ft) 311.47  Flow Area (sq ft) 214.32 166.47 32.42 

 E.G. Slope (ft/ft) 0.001619  Area (sq ft) 214.32 166.47 32.42 

 Q Total (cfs) 1150.00  Flow (cfs) 406.15 723.97 19.88 

 Top Width (ft) 258.05  Top Width (ft) 183.31 31.18 43.56 

 Vel Total (ft/s) 2.78  Avg. Vel. (ft/s) 1.90 4.35 0.61 

 Max Chl Dpth (ft) 7.26  Hydr. Depth (ft) 1.17 5.34 0.74 

 Conv. Total (cfs) 28579.2  Conv. (cfs) 10093.3 17991.8 494.0 

 Length Wtd. (ft) 25.20  Wetted Per. (ft) 183.45 33.54 43.61 

 Min Ch El (ft) 306.08  Shear (lb/sq ft) 0.12 0.50 0.08 

 Alpha  1.70  Stream Power (lb/ft s) 441.05 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 16.29 21.68 30.12 

 C & E Loss (ft)   Cum SA (acres) 6.38 3.98 18.23 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15293.17    Profile: 50 yr

 E.G. Elev (ft) 314.44  Element Left OB Channel Right OB

 Vel Head (ft) 0.23  Wt. n-Val.  0.035 0.040 0.080 

 W.S. Elev (ft) 314.21  Reach Len. (ft) 25.20 25.20 25.20 

 Crit W.S. (ft) 313.25  Flow Area (sq ft) 384.94 193.55 81.13 

 E.G. Slope (ft/ft) 0.001730  Area (sq ft) 384.94 193.55 81.13 

 Q Total (cfs) 2060.00  Flow (cfs) 1027.08 961.92 71.00 

 Top Width (ft) 305.45  Top Width (ft) 207.06 31.18 67.21 

 Vel Total (ft/s) 3.12  Avg. Vel. (ft/s) 2.67 4.97 0.88 

 Max Chl Dpth (ft) 8.13  Hydr. Depth (ft) 1.86 6.21 1.21 

 Conv. Total (cfs) 49533.6  Conv. (cfs) 24696.7 23129.8 1707.2 

 Length Wtd. (ft) 25.20  Wetted Per. (ft) 207.22 33.54 67.27 

 Min Ch El (ft) 306.08  Shear (lb/sq ft) 0.20 0.62 0.13 

 Alpha  1.55  Stream Power (lb/ft s) 441.05 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 34.42 35.74 76.81 

 C & E Loss (ft)   Cum SA (acres) 9.76 4.10 27.78 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15293.17    Profile: 100 yr

 E.G. Elev (ft) 314.78  Element Left OB Channel Right OB

 Vel Head (ft) 0.27  Wt. n-Val.  0.035 0.040 0.080 

 W.S. Elev (ft) 314.51  Reach Len. (ft) 25.20 25.20 25.20 

 Crit W.S. (ft) 313.50  Flow Area (sq ft) 448.16 202.98 102.40 

 E.G. Slope (ft/ft) 0.001877  Area (sq ft) 448.16 202.98 102.40 

 Q Total (cfs) 2550.00  Flow (cfs) 1362.39 1084.83 102.78 

 Top Width (ft) 315.37  Top Width (ft) 210.76 31.18 73.43 

 Vel Total (ft/s) 3.38  Avg. Vel. (ft/s) 3.04 5.34 1.00 

 Max Chl Dpth (ft) 8.43  Hydr. Depth (ft) 2.13 6.51 1.39 

 Conv. Total (cfs) 58857.9  Conv. (cfs) 31446.1 25039.4 2372.4 

 Length Wtd. (ft) 25.20  Wetted Per. (ft) 210.92 33.54 73.51 

 Min Ch El (ft) 306.08  Shear (lb/sq ft) 0.25 0.71 0.16 

 Alpha  1.50  Stream Power (lb/ft s) 441.05 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 44.54 47.36 122.36 

 C & E Loss (ft)   Cum SA (acres) 12.17 4.45 32.62 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15293.17    Profile: 500 yr

 E.G. Elev (ft) 315.59  Element Left OB Channel Right OB

 Vel Head (ft) 0.36  Wt. n-Val.  0.035 0.040 0.080 

 W.S. Elev (ft) 315.23  Reach Len. (ft) 25.20 25.20 25.20 

 Crit W.S. (ft) 314.12  Flow Area (sq ft) 603.24 225.34 160.45 

 E.G. Slope (ft/ft) 0.002280  Area (sq ft) 603.24 225.34 160.45 

 Q Total (cfs) 4010.00  Flow (cfs) 2375.33 1422.99 211.68 

 Top Width (ft) 342.16  Top Width (ft) 222.63 31.18 88.35 

 Vel Total (ft/s) 4.05  Avg. Vel. (ft/s) 3.94 6.31 1.32 

 Max Chl Dpth (ft) 9.15  Hydr. Depth (ft) 2.71 7.23 1.82 

 Conv. Total (cfs) 83984.4  Conv. (cfs) 49748.3 29802.8 4433.3 

 Length Wtd. (ft) 25.20  Wetted Per. (ft) 222.82 33.54 88.44 

 Min Ch El (ft) 306.08  Shear (lb/sq ft) 0.39 0.96 0.26 

 Alpha  1.43  Stream Power (lb/ft s) 441.05 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 89.76 69.26 208.39 

 C & E Loss (ft)   Cum SA (acres) 20.70 4.56 36.25 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15237.14BR U    Profile: 2 yr

 E.G. Elev (ft) 312.36  Element Left OB Channel Right OB

 Vel Head (ft) 0.95  Wt. n-Val.     

 W.S. Elev (ft) 312.18  Reach Len. (ft) 40.20 40.20 40.20 

 Crit W.S. (ft) 309.77  Flow Area (sq ft) 30.54 55.64  

 E.G. Slope (ft/ft)   Area (sq ft) 12.40 55.64  

 Q Total (cfs) 469.00  Flow (cfs) 43.46 427.20  

 Top Width (ft) 84.93  Top Width (ft) 84.93   

 Vel Total (ft/s) 0.00  Avg. Vel. (ft/s) 1.42 7.68  

 Max Chl Dpth (ft) 6.10  Hydr. Depth (ft)    

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 40.20  Wetted Per. (ft) 84.93 34.56  

 Min Ch El (ft) 306.08  Shear (lb/sq ft)    

 Alpha  1.29  Stream Power (lb/ft s) 441.05 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 4.88 11.51 7.99 

 C & E Loss (ft)   Cum SA (acres) 3.18 3.56 10.01 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15237.14BR U    Profile: 10 yr

 E.G. Elev (ft) 313.54  Element Left OB Channel Right OB

 Vel Head (ft) 0.36  Wt. n-Val.     

 W.S. Elev (ft) 313.34  Reach Len. (ft) 40.20 40.20 40.20 

 Crit W.S. (ft) 313.14  Flow Area (sq ft) 215.68 63.12 0.88 

 E.G. Slope (ft/ft)   Area (sq ft) 177.76 59.62  

 Q Total (cfs) 1150.00  Flow (cfs) 635.89 501.31 2.94 

 Top Width (ft) 196.69  Top Width (ft) 179.68 17.01  

 Vel Total (ft/s) 4.11  Avg. Vel. (ft/s) 2.95 7.94 3.34 

 Max Chl Dpth (ft) 7.26  Hydr. Depth (ft) 1.20 3.71  

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 40.20  Wetted Per. (ft) 179.70 51.94  

 Min Ch El (ft) 306.08  Shear (lb/sq ft)    

 Alpha  1.00  Stream Power (lb/ft s) 441.05 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 16.17 21.61 30.11 

 C & E Loss (ft)   Cum SA (acres) 6.27 3.97 18.21 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15237.14BR U    Profile: 50 yr

 E.G. Elev (ft) 314.44  Element Left OB Channel Right OB

 Vel Head (ft) 0.37  Wt. n-Val.     

 W.S. Elev (ft) 314.21  Reach Len. (ft) 40.20 40.20 40.20 

 Crit W.S. (ft) 313.67  Flow Area (sq ft) 397.05 84.72 25.25 

 E.G. Slope (ft/ft)   Area (sq ft) 348.14 77.40 15.92 

 Q Total (cfs) 2060.00  Flow (cfs) 1521.29 467.85 74.71 

 Top Width (ft) 273.80  Top Width (ft) 207.06 31.18 35.56 

 Vel Total (ft/s) 4.06  Avg. Vel. (ft/s) 3.83 5.52 2.96 

 Max Chl Dpth (ft) 8.13  Hydr. Depth (ft) 1.92 2.72 0.71 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 40.20  Wetted Per. (ft) 207.16 67.41 35.57 

 Min Ch El (ft) 306.08  Shear (lb/sq ft)    

 Alpha  1.10  Stream Power (lb/ft s) 441.05 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 34.21 35.66 76.79 

 C & E Loss (ft)   Cum SA (acres) 9.64 4.08 27.75 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15237.14BR U    Profile: 100 yr

 E.G. Elev (ft) 314.78  Element Left OB Channel Right OB

 Vel Head (ft) 0.41  Wt. n-Val.     

 W.S. Elev (ft) 314.51  Reach Len. (ft) 40.20 40.20 40.20 

 Crit W.S. (ft) 313.90  Flow Area (sq ft) 467.86 95.13 41.90 

 E.G. Slope (ft/ft)   Area (sq ft) 411.36 86.84 28.32 

 Q Total (cfs) 2550.00  Flow (cfs) 1926.07 495.10 133.21 

 Top Width (ft) 288.28  Top Width (ft) 210.76 31.18 46.34 

 Vel Total (ft/s) 4.22  Avg. Vel. (ft/s) 4.12 5.20 3.18 

 Max Chl Dpth (ft) 8.43  Hydr. Depth (ft) 2.22 3.05 0.90 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 40.20  Wetted Per. (ft) 210.87 67.41 46.35 

 Min Ch El (ft) 306.08  Shear (lb/sq ft)    

 Alpha  1.13  Stream Power (lb/ft s) 441.05 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 44.29 47.28 122.33 

 C & E Loss (ft)   Cum SA (acres) 12.04 4.44 32.59 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15237.14BR U    Profile: 500 yr

 E.G. Elev (ft) 315.59  Element Left OB Channel Right OB

 Vel Head (ft) 0.53  Wt. n-Val.     

 W.S. Elev (ft) 315.23  Reach Len. (ft) 40.20 40.20 40.20 

 Crit W.S. (ft) 314.53  Flow Area (sq ft) 648.62 120.53 99.52 

 E.G. Slope (ft/ft)   Area (sq ft) 566.44 109.19 70.69 

 Q Total (cfs) 4010.00  Flow (cfs) 3069.63 562.24 366.25 

 Top Width (ft) 325.68  Top Width (ft) 222.63 31.18 71.87 

 Vel Total (ft/s) 4.62  Avg. Vel. (ft/s) 4.73 4.66 3.68 

 Max Chl Dpth (ft) 9.15  Hydr. Depth (ft) 2.91 3.87 1.38 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 40.20  Wetted Per. (ft) 222.77 67.41 71.89 

 Min Ch El (ft) 306.08  Shear (lb/sq ft)    

 Alpha  1.19  Stream Power (lb/ft s) 441.05 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 89.42 69.17 208.32 

 C & E Loss (ft)   Cum SA (acres) 20.57 4.55 36.20 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15237.14BR D    Profile: 2 yr

 E.G. Elev (ft) 312.34  Element Left OB Channel Right OB

 Vel Head (ft) 0.46  Wt. n-Val.     

 W.S. Elev (ft) 312.18  Reach Len. (ft) 49.01 49.01 49.01 

 Crit W.S. (ft) 308.68  Flow Area (sq ft) 30.24 80.37  

 E.G. Slope (ft/ft)   Area (sq ft) 11.87 80.37  

 Q Total (cfs) 469.00  Flow (cfs) 43.46 427.20  

 Top Width (ft) 81.01  Top Width (ft) 81.01   

 Vel Total (ft/s) 0.00  Avg. Vel. (ft/s) 1.44 5.32  

 Max Chl Dpth (ft) 6.65  Hydr. Depth (ft)    

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 49.01  Wetted Per. (ft) 81.02 41.21  

 Min Ch El (ft) 305.53  Shear (lb/sq ft)    

 Alpha  1.15  Stream Power (lb/ft s) 347.20 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 4.86 11.45 7.99 

 C & E Loss (ft)   Cum SA (acres) 3.10 3.56 10.01 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15237.14BR D    Profile: 10 yr

 E.G. Elev (ft) 313.53  Element Left OB Channel Right OB

 Vel Head (ft) 0.48  Wt. n-Val.     

 W.S. Elev (ft) 313.05  Reach Len. (ft) 49.01 49.01 49.01 

 Crit W.S. (ft) 313.05  Flow Area (sq ft) 221.80 86.18 0.90 

 E.G. Slope (ft/ft)   Area (sq ft) 130.54 80.58  

 Q Total (cfs) 1150.00  Flow (cfs) 635.89 501.31 2.94 

 Top Width (ft) 178.03  Top Width (ft) 173.73 4.30  

 Vel Total (ft/s) 3.72  Avg. Vel. (ft/s) 2.87 5.82 3.28 

 Max Chl Dpth (ft) 7.52  Hydr. Depth (ft) 1.28 20.03  

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 49.01  Wetted Per. (ft) 173.75 45.51  

 Min Ch El (ft) 305.53  Shear (lb/sq ft)    

 Alpha  1.04  Stream Power (lb/ft s) 347.20 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 16.03 21.55 30.11 

 C & E Loss (ft)   Cum SA (acres) 6.11 3.96 18.21 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15237.14BR D    Profile: 50 yr

 E.G. Elev (ft) 314.30  Element Left OB Channel Right OB

 Vel Head (ft) 0.56  Wt. n-Val.     

 W.S. Elev (ft) 313.71  Reach Len. (ft) 49.01 49.01 49.01 

 Crit W.S. (ft) 313.52  Flow Area (sq ft) 415.86 105.86 26.55 

 E.G. Slope (ft/ft)   Area (sq ft) 256.34 88.58 2.87 

 Q Total (cfs) 2060.00  Flow (cfs) 1521.29 467.85 74.71 

 Top Width (ft) 236.55  Top Width (ft) 207.63 14.07 14.85 

 Vel Total (ft/s) 3.76  Avg. Vel. (ft/s) 3.66 4.42 2.81 

 Max Chl Dpth (ft) 8.18  Hydr. Depth (ft) 2.00 7.52 1.79 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 49.01  Wetted Per. (ft) 207.66 56.38 14.85 

 Min Ch El (ft) 305.53  Shear (lb/sq ft)    

 Alpha  1.02  Stream Power (lb/ft s) 347.20 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 33.93 35.58 76.78 

 C & E Loss (ft)   Cum SA (acres) 9.45 4.06 27.73 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15237.14BR D    Profile: 100 yr

 E.G. Elev (ft) 314.62  Element Left OB Channel Right OB

 Vel Head (ft) 0.63  Wt. n-Val.     

 W.S. Elev (ft) 313.96  Reach Len. (ft) 49.01 49.01 49.01 

 Crit W.S. (ft) 313.78  Flow Area (sq ft) 492.84 115.88 41.21 

 E.G. Slope (ft/ft)   Area (sq ft) 308.53 92.02 7.64 

 Q Total (cfs) 2550.00  Flow (cfs) 1926.07 495.10 133.21 

 Top Width (ft) 255.25  Top Width (ft) 216.94 14.08 24.23 

 Vel Total (ft/s) 3.92  Avg. Vel. (ft/s) 3.91 4.27 3.23 

 Max Chl Dpth (ft) 8.43  Hydr. Depth (ft) 2.27 8.23 1.70 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 49.01  Wetted Per. (ft) 216.98 56.87 24.24 

 Min Ch El (ft) 305.53  Shear (lb/sq ft)    

 Alpha  1.04  Stream Power (lb/ft s) 347.20 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 43.96 47.19 122.31 

 C & E Loss (ft)   Cum SA (acres) 11.85 4.41 32.55 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15237.14BR D    Profile: 500 yr

 E.G. Elev (ft) 315.38  Element Left OB Channel Right OB

 Vel Head (ft) 0.81  Wt. n-Val.     

 W.S. Elev (ft) 314.56  Reach Len. (ft) 49.01 49.01 49.01 

 Crit W.S. (ft) 314.44  Flow Area (sq ft) 690.27 140.30 81.67 

 E.G. Slope (ft/ft)   Area (sq ft) 443.21 109.45 31.68 

 Q Total (cfs) 4010.00  Flow (cfs) 3069.63 562.24 366.25 

 Top Width (ft) 302.91  Top Width (ft) 229.49 29.98 43.43 

 Vel Total (ft/s) 4.40  Avg. Vel. (ft/s) 4.45 4.01 4.48 

 Max Chl Dpth (ft) 9.03  Hydr. Depth (ft) 3.01 4.68 1.88 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 49.01  Wetted Per. (ft) 229.54 72.85 43.47 

 Min Ch El (ft) 305.53  Shear (lb/sq ft)    

 Alpha  1.10  Stream Power (lb/ft s) 347.20 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 88.95 69.07 208.27 

 C & E Loss (ft)   Cum SA (acres) 20.36 4.52 36.15 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15178.77    Profile: 2 yr

 E.G. Elev (ft) 309.49  Element Left OB Channel Right OB

 Vel Head (ft) 0.70  Wt. n-Val.   0.040  

 W.S. Elev (ft) 308.78  Reach Len. (ft) 245.84 224.52 209.30 

 Crit W.S. (ft) 308.23  Flow Area (sq ft)  69.69  

 E.G. Slope (ft/ft) 0.010016  Area (sq ft)  69.69  

 Q Total (cfs) 469.00  Flow (cfs)  469.00  

 Top Width (ft) 26.40  Top Width (ft)  26.40  

 Vel Total (ft/s) 6.73  Avg. Vel. (ft/s)  6.73  

 Max Chl Dpth (ft) 3.25  Hydr. Depth (ft)  2.64  

 Conv. Total (cfs) 4686.2  Conv. (cfs)  4686.2  

 Length Wtd. (ft) 224.72  Wetted Per. (ft)  28.61  

 Min Ch El (ft) 305.53  Shear (lb/sq ft)  1.52  

 Alpha  1.00  Stream Power (lb/ft s) 347.20 0.00 0.00 

 Frctn Loss (ft) 1.44  Cum Volume (acre-ft) 4.86 11.36 7.99 

 C & E Loss (ft) 0.17  Cum SA (acres) 3.05 3.55 10.01 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15178.77    Profile: 10 yr

 E.G. Elev (ft) 311.91  Element Left OB Channel Right OB

 Vel Head (ft) 1.81  Wt. n-Val.  0.040 0.040  

 W.S. Elev (ft) 310.10  Reach Len. (ft) 245.84 224.52 209.30 

 Crit W.S. (ft) 310.10  Flow Area (sq ft) 0.07 106.58  

 E.G. Slope (ft/ft) 0.017266  Area (sq ft) 0.07 106.58  

 Q Total (cfs) 1150.00  Flow (cfs) 0.07 1149.93  

 Top Width (ft) 29.96  Top Width (ft) 0.59 29.37  

 Vel Total (ft/s) 10.78  Avg. Vel. (ft/s) 1.10 10.79  

 Max Chl Dpth (ft) 4.57  Hydr. Depth (ft) 0.12 3.63  

 Conv. Total (cfs) 8752.0  Conv. (cfs) 0.6 8751.4  

 Length Wtd. (ft) 225.54  Wetted Per. (ft) 0.63 32.43  

 Min Ch El (ft) 305.53  Shear (lb/sq ft) 0.12 3.54  

 Alpha  1.00  Stream Power (lb/ft s) 347.20 0.00 0.00 

 Frctn Loss (ft) 1.70  Cum Volume (acre-ft) 15.96 21.44 30.11 

 C & E Loss (ft) 0.70  Cum SA (acres) 6.01 3.94 18.21 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15178.77    Profile: 50 yr

 E.G. Elev (ft) 313.54  Element Left OB Channel Right OB

 Vel Head (ft) 0.73  Wt. n-Val.  0.037 0.040 0.030 

 W.S. Elev (ft) 312.81  Reach Len. (ft) 245.84 224.52 209.30 

 Crit W.S. (ft) 312.81  Flow Area (sq ft) 169.52 187.55 24.16 

 E.G. Slope (ft/ft) 0.004486  Area (sq ft) 169.52 187.55 24.16 

 Q Total (cfs) 2060.00  Flow (cfs) 494.67 1480.02 85.31 

 Top Width (ft) 216.02  Top Width (ft) 164.16 29.98 21.88 

 Vel Total (ft/s) 5.40  Avg. Vel. (ft/s) 2.92 7.89 3.53 

 Max Chl Dpth (ft) 7.28  Hydr. Depth (ft) 1.03 6.26 1.10 

 Conv. Total (cfs) 30757.5  Conv. (cfs) 7385.9 22097.9 1273.7 

 Length Wtd. (ft) 228.25  Wetted Per. (ft) 164.59 33.20 21.99 

 Min Ch El (ft) 305.53  Shear (lb/sq ft) 0.29 1.58 0.31 

 Alpha  1.62  Stream Power (lb/ft s) 347.20 0.00 0.00 

 Frctn Loss (ft) 1.02  Cum Volume (acre-ft) 33.69 35.43 76.76 

 C & E Loss (ft) 0.12  Cum SA (acres) 9.24 4.03 27.71 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15178.77    Profile: 100 yr

 E.G. Elev (ft) 313.89  Element Left OB Channel Right OB

 Vel Head (ft) 0.84  Wt. n-Val.  0.036 0.040 0.030 

 W.S. Elev (ft) 313.05  Reach Len. (ft) 245.84 224.52 209.30 

 Crit W.S. (ft) 313.05  Flow Area (sq ft) 210.23 194.75 29.82 

 E.G. Slope (ft/ft) 0.005160  Area (sq ft) 210.23 194.75 29.82 

 Q Total (cfs) 2550.00  Flow (cfs) 743.77 1690.12 116.12 

 Top Width (ft) 231.25  Top Width (ft) 175.34 29.98 25.93 

 Vel Total (ft/s) 5.86  Avg. Vel. (ft/s) 3.54 8.68 3.89 

 Max Chl Dpth (ft) 7.52  Hydr. Depth (ft) 1.20 6.50 1.15 

 Conv. Total (cfs) 35498.5  Conv. (cfs) 10353.9 23528.0 1616.5 

 Length Wtd. (ft) 228.94  Wetted Per. (ft) 175.77 33.20 26.05 

 Min Ch El (ft) 305.53  Shear (lb/sq ft) 0.39 1.89 0.37 

 Alpha  1.58  Stream Power (lb/ft s) 347.20 0.00 0.00 

 Frctn Loss (ft) 1.11  Cum Volume (acre-ft) 43.67 47.03 122.29 

 C & E Loss (ft) 0.15  Cum SA (acres) 11.63 4.39 32.53 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 15178.77    Profile: 500 yr

 E.G. Elev (ft) 314.69  Element Left OB Channel Right OB

 Vel Head (ft) 0.97  Wt. n-Val.  0.034 0.040 0.030 

 W.S. Elev (ft) 313.72  Reach Len. (ft) 245.84 224.52 209.30 

 Crit W.S. (ft) 313.72  Flow Area (sq ft) 339.20 214.98 51.04 

 E.G. Slope (ft/ft) 0.005844  Area (sq ft) 339.20 214.98 51.04 

 Q Total (cfs) 4010.00  Flow (cfs) 1642.46 2120.83 246.71 

 Top Width (ft) 273.22  Top Width (ft) 208.00 29.98 35.24 

 Vel Total (ft/s) 6.63  Avg. Vel. (ft/s) 4.84 9.87 4.83 

 Max Chl Dpth (ft) 8.19  Hydr. Depth (ft) 1.63 7.17 1.45 

 Conv. Total (cfs) 52453.4  Conv. (cfs) 21484.5 27741.9 3227.1 

 Length Wtd. (ft) 230.73  Wetted Per. (ft) 208.44 33.20 35.39 

 Min Ch El (ft) 305.53  Shear (lb/sq ft) 0.59 2.36 0.53 

 Alpha  1.42  Stream Power (lb/ft s) 347.20 0.00 0.00 

 Frctn Loss (ft) 1.18  Cum Volume (acre-ft) 88.51 68.88 208.22 

 C & E Loss (ft) 0.15  Cum SA (acres) 20.11 4.48 36.11 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14954.25    Profile: 2 yr

 E.G. Elev (ft) 307.88  Element Left OB Channel Right OB

 Vel Head (ft) 0.37  Wt. n-Val.  0.030 0.040 0.045 

 W.S. Elev (ft) 307.51  Reach Len. (ft) 82.42 80.55 75.33 

 Crit W.S. (ft) 306.34  Flow Area (sq ft) 11.56 87.19 12.47 

 E.G. Slope (ft/ft) 0.004447  Area (sq ft) 11.56 87.19 12.47 

 Q Total (cfs) 469.00  Flow (cfs) 17.47 439.49 12.04 

 Top Width (ft) 107.85  Top Width (ft) 37.35 27.50 43.00 

 Vel Total (ft/s) 4.22  Avg. Vel. (ft/s) 1.51 5.04 0.96 

 Max Chl Dpth (ft) 3.87  Hydr. Depth (ft) 0.31 3.17 0.29 

 Conv. Total (cfs) 7032.7  Conv. (cfs) 262.0 6590.3 180.5 

 Length Wtd. (ft) 80.50  Wetted Per. (ft) 37.36 30.04 43.00 

 Min Ch El (ft) 303.64  Shear (lb/sq ft) 0.09 0.81 0.08 

 Alpha  1.35  Stream Power (lb/ft s) 368.84 0.00 0.00 

 Frctn Loss (ft) 0.60  Cum Volume (acre-ft) 4.83 10.96 7.96 

 C & E Loss (ft) 0.04  Cum SA (acres) 2.95 3.41 9.90 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14954.25    Profile: 10 yr

 E.G. Elev (ft) 309.06  Element Left OB Channel Right OB

 Vel Head (ft) 0.40  Wt. n-Val.  0.030 0.040 0.045 

 W.S. Elev (ft) 308.66  Reach Len. (ft) 82.42 80.55 75.33 

 Crit W.S. (ft) 308.28  Flow Area (sq ft) 72.13 118.84 78.53 

 E.G. Slope (ft/ft) 0.004205  Area (sq ft) 72.13 118.84 78.53 

 Q Total (cfs) 1150.00  Flow (cfs) 245.19 716.07 188.74 

 Top Width (ft) 159.71  Top Width (ft) 66.21 27.50 66.00 

 Vel Total (ft/s) 4.27  Avg. Vel. (ft/s) 3.40 6.03 2.40 

 Max Chl Dpth (ft) 5.02  Hydr. Depth (ft) 1.09 4.32 1.19 

 Conv. Total (cfs) 17734.6  Conv. (cfs) 3781.1 11042.9 2910.6 

 Length Wtd. (ft) 80.13  Wetted Per. (ft) 66.24 30.04 66.05 

 Min Ch El (ft) 303.64  Shear (lb/sq ft) 0.29 1.04 0.31 

 Alpha  1.43  Stream Power (lb/ft s) 368.84 0.00 0.00 

 Frctn Loss (ft) 0.49  Cum Volume (acre-ft) 15.75 20.86 29.92 

 C & E Loss (ft) 0.04  Cum SA (acres) 5.82 3.79 18.05 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14954.25    Profile: 50 yr

 E.G. Elev (ft) 310.00  Element Left OB Channel Right OB

 Vel Head (ft) 0.49  Wt. n-Val.  0.030 0.040 0.045 

 W.S. Elev (ft) 309.51  Reach Len. (ft) 82.42 80.55 75.33 

 Crit W.S. (ft) 308.98  Flow Area (sq ft) 136.72 142.24 138.57 

 E.G. Slope (ft/ft) 0.004410  Area (sq ft) 136.72 142.24 138.57 

 Q Total (cfs) 2060.00  Flow (cfs) 613.83 989.46 456.71 

 Top Width (ft) 188.30  Top Width (ft) 85.68 27.50 75.12 

 Vel Total (ft/s) 4.93  Avg. Vel. (ft/s) 4.49 6.96 3.30 

 Max Chl Dpth (ft) 5.87  Hydr. Depth (ft) 1.60 5.17 1.84 

 Conv. Total (cfs) 31019.3  Conv. (cfs) 9243.0 14899.3 6877.0 

 Length Wtd. (ft) 79.93  Wetted Per. (ft) 85.73 30.04 75.20 

 Min Ch El (ft) 303.64  Shear (lb/sq ft) 0.44 1.30 0.51 

 Alpha  1.30  Stream Power (lb/ft s) 368.84 0.00 0.00 

 Frctn Loss (ft) 0.51  Cum Volume (acre-ft) 32.83 34.58 76.37 

 C & E Loss (ft) 0.04  Cum SA (acres) 8.54 3.88 27.47 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14954.25    Profile: 100 yr

 E.G. Elev (ft) 310.40  Element Left OB Channel Right OB

 Vel Head (ft) 0.54  Wt. n-Val.  0.030 0.040 0.045 

 W.S. Elev (ft) 309.86  Reach Len. (ft) 82.42 80.55 75.33 

 Crit W.S. (ft) 309.28  Flow Area (sq ft) 167.86 151.79 165.30 

 E.G. Slope (ft/ft) 0.004551  Area (sq ft) 167.86 151.79 165.30 

 Q Total (cfs) 2550.00  Flow (cfs) 827.19 1120.09 602.71 

 Top Width (ft) 199.99  Top Width (ft) 93.66 27.50 78.84 

 Vel Total (ft/s) 5.26  Avg. Vel. (ft/s) 4.93 7.38 3.65 

 Max Chl Dpth (ft) 6.22  Hydr. Depth (ft) 1.79 5.52 2.10 

 Conv. Total (cfs) 37799.5  Conv. (cfs) 12261.8 16603.5 8934.2 

 Length Wtd. (ft) 79.88  Wetted Per. (ft) 93.72 30.04 78.93 

 Min Ch El (ft) 303.64  Shear (lb/sq ft) 0.51 1.44 0.59 

 Alpha  1.26  Stream Power (lb/ft s) 368.84 0.00 0.00 

 Frctn Loss (ft) 0.52  Cum Volume (acre-ft) 42.60 46.14 121.82 

 C & E Loss (ft) 0.04  Cum SA (acres) 10.87 4.24 32.27 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14954.25    Profile: 500 yr

 E.G. Elev (ft) 311.36  Element Left OB Channel Right OB

 Vel Head (ft) 0.67  Wt. n-Val.  0.030 0.040 0.045 

 W.S. Elev (ft) 310.70  Reach Len. (ft) 82.42 80.55 75.33 

 Crit W.S. (ft) 310.02  Flow Area (sq ft) 256.00 174.89 235.26 

 E.G. Slope (ft/ft) 0.004513  Area (sq ft) 256.00 174.89 235.26 

 Q Total (cfs) 4010.00  Flow (cfs) 1590.13 1412.55 1007.32 

 Top Width (ft) 231.80  Top Width (ft) 116.70 27.50 87.59 

 Vel Total (ft/s) 6.02  Avg. Vel. (ft/s) 6.21 8.08 4.28 

 Max Chl Dpth (ft) 7.06  Hydr. Depth (ft) 2.19 6.36 2.69 

 Conv. Total (cfs) 59689.4  Conv. (cfs) 23669.3 21026.0 14994.1 

 Length Wtd. (ft) 79.86  Wetted Per. (ft) 116.78 30.04 87.73 

 Min Ch El (ft) 303.64  Shear (lb/sq ft) 0.62 1.64 0.76 

 Alpha  1.18  Stream Power (lb/ft s) 368.84 0.00 0.00 

 Frctn Loss (ft) 0.53  Cum Volume (acre-ft) 86.84 67.88 207.54 

 C & E Loss (ft) 0.05  Cum SA (acres) 19.20 4.34 35.81 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14873.7    Profile: 2 yr

 E.G. Elev (ft) 307.24  Element Left OB Channel Right OB

 Vel Head (ft) 0.77  Wt. n-Val.  0.045 0.040 0.045 

 W.S. Elev (ft) 306.47  Reach Len. (ft) 157.25 168.08 136.85 

 Crit W.S. (ft) 306.47  Flow Area (sq ft) 3.57 64.23 3.39 

 E.G. Slope (ft/ft) 0.014814  Area (sq ft) 3.57 64.23 3.39 

 Q Total (cfs) 469.00  Flow (cfs) 5.36 458.46 5.17 

 Top Width (ft) 61.28  Top Width (ft) 15.60 31.16 14.52 

 Vel Total (ft/s) 6.59  Avg. Vel. (ft/s) 1.50 7.14 1.52 

 Max Chl Dpth (ft) 2.97  Hydr. Depth (ft) 0.23 2.06 0.23 

 Conv. Total (cfs) 3853.3  Conv. (cfs) 44.1 3766.8 42.5 

 Length Wtd. (ft) 167.31  Wetted Per. (ft) 15.61 32.38 14.53 

 Min Ch El (ft) 303.50  Shear (lb/sq ft) 0.21 1.83 0.22 

 Alpha  1.15  Stream Power (lb/ft s) 360.87 0.00 0.00 

 Frctn Loss (ft) 1.59  Cum Volume (acre-ft) 4.81 10.82 7.95 

 C & E Loss (ft) 0.09  Cum SA (acres) 2.90 3.35 9.85 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14873.7    Profile: 10 yr

 E.G. Elev (ft) 308.53  Element Left OB Channel Right OB

 Vel Head (ft) 0.78  Wt. n-Val.  0.045 0.040 0.045 

 W.S. Elev (ft) 307.76  Reach Len. (ft) 157.25 168.08 136.85 

 Crit W.S. (ft) 307.76  Flow Area (sq ft) 53.86 104.46 48.04 

 E.G. Slope (ft/ft) 0.009859  Area (sq ft) 53.86 104.46 48.04 

 Q Total (cfs) 1150.00  Flow (cfs) 164.11 841.36 144.54 

 Top Width (ft) 145.90  Top Width (ft) 60.10 31.16 54.63 

 Vel Total (ft/s) 5.57  Avg. Vel. (ft/s) 3.05 8.05 3.01 

 Max Chl Dpth (ft) 4.26  Hydr. Depth (ft) 0.90 3.35 0.88 

 Conv. Total (cfs) 11581.8  Conv. (cfs) 1652.7 8473.4 1455.6 

 Length Wtd. (ft) 162.59  Wetted Per. (ft) 60.13 32.38 54.66 

 Min Ch El (ft) 303.50  Shear (lb/sq ft) 0.55 1.99 0.54 

 Alpha  1.61  Stream Power (lb/ft s) 360.87 0.00 0.00 

 Frctn Loss (ft) 0.98  Cum Volume (acre-ft) 15.64 20.65 29.81 

 C & E Loss (ft) 0.07  Cum SA (acres) 5.70 3.74 17.95 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14873.7    Profile: 50 yr

 E.G. Elev (ft) 309.45  Element Left OB Channel Right OB

 Vel Head (ft) 0.90  Wt. n-Val.  0.045 0.040 0.045 

 W.S. Elev (ft) 308.56  Reach Len. (ft) 157.25 168.08 136.85 

 Crit W.S. (ft) 308.56  Flow Area (sq ft) 111.61 129.38 99.06 

 E.G. Slope (ft/ft) 0.009936  Area (sq ft) 111.61 129.38 99.06 

 Q Total (cfs) 2060.00  Flow (cfs) 443.01 1206.37 410.62 

 Top Width (ft) 185.44  Top Width (ft) 84.24 31.16 70.04 

 Vel Total (ft/s) 6.06  Avg. Vel. (ft/s) 3.97 9.32 4.15 

 Max Chl Dpth (ft) 5.06  Hydr. Depth (ft) 1.32 4.15 1.41 

 Conv. Total (cfs) 20666.5  Conv. (cfs) 4444.4 12102.6 4119.5 

 Length Wtd. (ft) 159.71  Wetted Per. (ft) 84.28 32.38 70.09 

 Min Ch El (ft) 303.50  Shear (lb/sq ft) 0.82 2.48 0.88 

 Alpha  1.57  Stream Power (lb/ft s) 360.87 0.00 0.00 

 Frctn Loss (ft) 0.85  Cum Volume (acre-ft) 32.59 34.32 76.16 

 C & E Loss (ft) 0.03  Cum SA (acres) 8.38 3.83 27.35 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14873.7    Profile: 100 yr

 E.G. Elev (ft) 309.84  Element Left OB Channel Right OB

 Vel Head (ft) 0.96  Wt. n-Val.  0.045 0.040 0.045 

 W.S. Elev (ft) 308.88  Reach Len. (ft) 157.25 168.08 136.85 

 Crit W.S. (ft) 308.88  Flow Area (sq ft) 140.68 139.55 122.67 

 E.G. Slope (ft/ft) 0.010035  Area (sq ft) 140.68 139.55 122.67 

 Q Total (cfs) 2550.00  Flow (cfs) 609.43 1375.43 565.14 

 Top Width (ft) 199.54  Top Width (ft) 93.82 31.16 74.56 

 Vel Total (ft/s) 6.33  Avg. Vel. (ft/s) 4.33 9.86 4.61 

 Max Chl Dpth (ft) 5.38  Hydr. Depth (ft) 1.50 4.48 1.65 

 Conv. Total (cfs) 25455.1  Conv. (cfs) 6083.6 13730.1 5641.5 

 Length Wtd. (ft) 158.49  Wetted Per. (ft) 93.86 32.38 74.63 

 Min Ch El (ft) 303.50  Shear (lb/sq ft) 0.94 2.70 1.03 

 Alpha  1.54  Stream Power (lb/ft s) 360.87 0.00 0.00 

 Frctn Loss (ft) 0.60  Cum Volume (acre-ft) 42.31 45.87 121.57 

 C & E Loss (ft) 0.07  Cum SA (acres) 10.69 4.19 32.14 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14873.7    Profile: 500 yr

 E.G. Elev (ft) 310.78  Element Left OB Channel Right OB

 Vel Head (ft) 1.16  Wt. n-Val.  0.045 0.040 0.045 

 W.S. Elev (ft) 309.62  Reach Len. (ft) 157.25 168.08 136.85 

 Crit W.S. (ft) 309.62  Flow Area (sq ft) 217.50 162.44 181.18 

 E.G. Slope (ft/ft) 0.010805  Area (sq ft) 217.50 162.44 181.18 

 Q Total (cfs) 4010.00  Flow (cfs) 1140.38 1838.31 1031.31 

 Top Width (ft) 231.06  Top Width (ft) 115.15 31.16 84.75 

 Vel Total (ft/s) 7.15  Avg. Vel. (ft/s) 5.24 11.32 5.69 

 Max Chl Dpth (ft) 6.12  Hydr. Depth (ft) 1.89 5.21 2.14 

 Conv. Total (cfs) 38577.6  Conv. (cfs) 10970.9 17685.2 9921.5 

 Length Wtd. (ft) 157.29  Wetted Per. (ft) 115.21 32.38 84.84 

 Min Ch El (ft) 303.50  Shear (lb/sq ft) 1.27 3.38 1.44 

 Alpha  1.47  Stream Power (lb/ft s) 360.87 0.00 0.00 

 Frctn Loss (ft) 0.82  Cum Volume (acre-ft) 86.39 67.57 207.18 

 C & E Loss (ft) 0.02  Cum SA (acres) 18.98 4.28 35.66 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14705.62    Profile: 2 yr

 E.G. Elev (ft) 305.26  Element Left OB Channel Right OB

 Vel Head (ft) 0.47  Wt. n-Val.  0.018 0.040  

 W.S. Elev (ft) 304.79  Reach Len. (ft) 212.83 218.29 249.57 

 Crit W.S. (ft) 304.10  Flow Area (sq ft) 12.15 75.00  

 E.G. Slope (ft/ft) 0.006577  Area (sq ft) 12.15 75.00  

 Q Total (cfs) 469.00  Flow (cfs) 46.65 422.35  

 Top Width (ft) 56.10  Top Width (ft) 28.32 27.78  

 Vel Total (ft/s) 5.38  Avg. Vel. (ft/s) 3.84 5.63  

 Max Chl Dpth (ft) 3.62  Hydr. Depth (ft) 0.43 2.70  

 Conv. Total (cfs) 5783.0  Conv. (cfs) 575.3 5207.7  

 Length Wtd. (ft) 218.93  Wetted Per. (ft) 28.35 29.35  

 Min Ch El (ft) 301.17  Shear (lb/sq ft) 0.18 1.05  

 Alpha  1.04  Stream Power (lb/ft s) 388.16 0.00 0.00 

 Frctn Loss (ft) 1.66  Cum Volume (acre-ft) 4.78 10.55 7.95 

 C & E Loss (ft) 0.03  Cum SA (acres) 2.82 3.24 9.83 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14705.62    Profile: 10 yr

 E.G. Elev (ft) 306.64  Element Left OB Channel Right OB

 Vel Head (ft) 0.53  Wt. n-Val.  0.016 0.040 0.050 

 W.S. Elev (ft) 306.11  Reach Len. (ft) 212.83 218.29 249.57 

 Crit W.S. (ft) 305.79  Flow Area (sq ft) 74.94 112.32 31.30 

 E.G. Slope (ft/ft) 0.004075  Area (sq ft) 74.94 112.32 31.30 

 Q Total (cfs) 1150.00  Flow (cfs) 467.07 642.17 40.75 

 Top Width (ft) 155.37  Top Width (ft) 71.97 28.34 55.06 

 Vel Total (ft/s) 5.26  Avg. Vel. (ft/s) 6.23 5.72 1.30 

 Max Chl Dpth (ft) 4.94  Hydr. Depth (ft) 1.04 3.96 0.57 

 Conv. Total (cfs) 18014.5  Conv. (cfs) 7316.6 10059.5 638.4 

 Length Wtd. (ft) 224.64  Wetted Per. (ft) 72.02 30.01 55.07 

 Min Ch El (ft) 301.17  Shear (lb/sq ft) 0.26 0.95 0.14 

 Alpha  1.23  Stream Power (lb/ft s) 388.16 0.00 0.00 

 Frctn Loss (ft) 0.48  Cum Volume (acre-ft) 15.40 20.24 29.68 

 C & E Loss (ft) 0.19  Cum SA (acres) 5.46 3.62 17.78 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14705.62    Profile: 50 yr

 E.G. Elev (ft) 307.72  Element Left OB Channel Right OB

 Vel Head (ft) 0.81  Wt. n-Val.  0.015 0.040 0.050 

 W.S. Elev (ft) 306.92  Reach Len. (ft) 212.83 218.29 249.57 

 Crit W.S. (ft) 306.53  Flow Area (sq ft) 133.08 135.20 88.48 

 E.G. Slope (ft/ft) 0.003294  Area (sq ft) 133.08 135.20 88.48 

 Q Total (cfs) 2060.00  Flow (cfs) 1122.42 786.35 151.23 

 Top Width (ft) 188.62  Top Width (ft) 72.09 28.34 88.19 

 Vel Total (ft/s) 5.77  Avg. Vel. (ft/s) 8.43 5.82 1.71 

 Max Chl Dpth (ft) 5.75  Hydr. Depth (ft) 1.85 4.77 1.00 

 Conv. Total (cfs) 35892.2  Conv. (cfs) 19556.4 13700.8 2635.0 

 Length Wtd. (ft) 225.97  Wetted Per. (ft) 72.84 30.01 88.21 

 Min Ch El (ft) 301.17  Shear (lb/sq ft) 0.38 0.93 0.21 

 Alpha  1.56  Stream Power (lb/ft s) 388.16 0.00 0.00 

 Frctn Loss (ft) 0.55  Cum Volume (acre-ft) 32.15 33.81 75.87 

 C & E Loss (ft) 0.28  Cum SA (acres) 8.10 3.71 27.10 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14705.62    Profile: 100 yr

 E.G. Elev (ft) 308.38  Element Left OB Channel Right OB

 Vel Head (ft) 0.74  Wt. n-Val.  0.015 0.040 0.050 

 W.S. Elev (ft) 307.64  Reach Len. (ft) 212.83 218.29 249.57 

 Crit W.S. (ft)   Flow Area (sq ft) 185.20 155.67 166.15 

 E.G. Slope (ft/ft) 0.001969  Area (sq ft) 185.20 155.67 166.15 

 Q Total (cfs) 2550.00  Flow (cfs) 1517.18 769.05 263.77 

 Top Width (ft) 226.31  Top Width (ft) 72.20 28.34 125.77 

 Vel Total (ft/s) 5.03  Avg. Vel. (ft/s) 8.19 4.94 1.59 

 Max Chl Dpth (ft) 6.47  Hydr. Depth (ft) 2.56 5.49 1.32 

 Conv. Total (cfs) 57464.4  Conv. (cfs) 34189.8 17330.5 5944.2 

 Length Wtd. (ft) 227.03  Wetted Per. (ft) 73.57 30.01 125.79 

 Min Ch El (ft) 301.17  Shear (lb/sq ft) 0.31 0.64 0.16 

 Alpha  1.88  Stream Power (lb/ft s) 388.16 0.00 0.00 

 Frctn Loss (ft) 0.37  Cum Volume (acre-ft) 41.72 45.30 121.12 

 C & E Loss (ft) 0.28  Cum SA (acres) 10.39 4.07 31.83 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14705.62    Profile: 500 yr

 E.G. Elev (ft) 309.44  Element Left OB Channel Right OB

 Vel Head (ft) 1.38  Wt. n-Val.  0.015 0.040 0.050 

 W.S. Elev (ft) 308.06  Reach Len. (ft) 212.83 218.29 249.57 

 Crit W.S. (ft) 307.90  Flow Area (sq ft) 215.08 167.39 220.67 

 E.G. Slope (ft/ft) 0.003054  Area (sq ft) 215.08 167.39 220.67 

 Q Total (cfs) 4010.00  Flow (cfs) 2428.19 1080.97 500.83 

 Top Width (ft) 236.42  Top Width (ft) 72.27 28.34 135.81 

 Vel Total (ft/s) 6.65  Avg. Vel. (ft/s) 11.29 6.46 2.27 

 Max Chl Dpth (ft) 6.89  Hydr. Depth (ft) 2.98 5.91 1.62 

 Conv. Total (cfs) 72557.9  Conv. (cfs) 43936.3 19559.4 9062.2 

 Length Wtd. (ft) 227.52  Wetted Per. (ft) 73.99 30.01 135.85 

 Min Ch El (ft) 301.17  Shear (lb/sq ft) 0.55 1.06 0.31 

 Alpha  2.01  Stream Power (lb/ft s) 388.16 0.00 0.00 

 Frctn Loss (ft) 0.61  Cum Volume (acre-ft) 85.61 66.93 206.55 

 C & E Loss (ft) 0.52  Cum SA (acres) 18.64 4.17 35.32 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14487.33    Profile: 2 yr

 E.G. Elev (ft) 303.57  Element Left OB Channel Right OB

 Vel Head (ft) 0.56  Wt. n-Val.  0.080 0.040 0.080 

 W.S. Elev (ft) 303.01  Reach Len. (ft) 41.90 64.45 114.51 

 Crit W.S. (ft) 302.68  Flow Area (sq ft) 1.18 70.81 25.21 

 E.G. Slope (ft/ft) 0.008812  Area (sq ft) 1.18 70.81 25.21 

 Q Total (cfs) 469.00  Flow (cfs) 1.22 440.21 27.57 

 Top Width (ft) 82.45  Top Width (ft) 2.37 29.36 50.72 

 Vel Total (ft/s) 4.83  Avg. Vel. (ft/s) 1.03 6.22 1.09 

 Max Chl Dpth (ft) 3.30  Hydr. Depth (ft) 0.50 2.41 0.50 

 Conv. Total (cfs) 4996.1  Conv. (cfs) 13.0 4689.4 293.7 

 Length Wtd. (ft) 70.96  Wetted Per. (ft) 2.58 29.75 50.73 

 Min Ch El (ft) 299.71  Shear (lb/sq ft) 0.25 1.31 0.27 

 Alpha  1.56  Stream Power (lb/ft s) 381.36 0.00 0.00 

 Frctn Loss (ft) 0.35  Cum Volume (acre-ft) 4.75 10.19 7.87 

 C & E Loss (ft) 0.12  Cum SA (acres) 2.74 3.10 9.69 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14487.33    Profile: 10 yr

 E.G. Elev (ft) 305.97  Element Left OB Channel Right OB

 Vel Head (ft) 0.15  Wt. n-Val.  0.079 0.040 0.068 

 W.S. Elev (ft) 305.82  Reach Len. (ft) 41.90 64.45 114.51 

 Crit W.S. (ft)   Flow Area (sq ft) 17.86 153.37 359.65 

 E.G. Slope (ft/ft) 0.001326  Area (sq ft) 17.86 153.37 359.65 

 Q Total (cfs) 1150.00  Flow (cfs) 19.38 619.22 511.40 

 Top Width (ft) 216.34  Top Width (ft) 9.54 29.36 177.44 

 Vel Total (ft/s) 2.17  Avg. Vel. (ft/s) 1.09 4.04 1.42 

 Max Chl Dpth (ft) 6.11  Hydr. Depth (ft) 1.87 5.22 2.03 

 Conv. Total (cfs) 31579.3  Conv. (cfs) 532.2 17004.1 14043.1 

 Length Wtd. (ft) 91.48  Wetted Per. (ft) 10.28 29.75 177.49 

 Min Ch El (ft) 299.71  Shear (lb/sq ft) 0.14 0.43 0.17 

 Alpha  2.07  Stream Power (lb/ft s) 381.36 0.00 0.00 

 Frctn Loss (ft) 0.07  Cum Volume (acre-ft) 15.18 19.57 28.56 

 C & E Loss (ft) 0.04  Cum SA (acres) 5.26 3.48 17.11 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14487.33    Profile: 50 yr

 E.G. Elev (ft) 306.89  Element Left OB Channel Right OB

 Vel Head (ft) 0.24  Wt. n-Val.  0.071 0.040 0.064 

 W.S. Elev (ft) 306.65  Reach Len. (ft) 41.90 64.45 114.51 

 Crit W.S. (ft)   Flow Area (sq ft) 31.07 177.74 517.42 

 E.G. Slope (ft/ft) 0.001900  Area (sq ft) 31.07 177.74 517.42 

 Q Total (cfs) 2060.00  Flow (cfs) 47.24 947.63 1065.13 

 Top Width (ft) 255.25  Top Width (ft) 25.29 29.36 200.60 

 Vel Total (ft/s) 2.84  Avg. Vel. (ft/s) 1.52 5.33 2.06 

 Max Chl Dpth (ft) 6.94  Hydr. Depth (ft) 1.23 6.05 2.58 

 Conv. Total (cfs) 47261.4  Conv. (cfs) 1083.8 21741.0 24436.6 

 Length Wtd. (ft) 94.65  Wetted Per. (ft) 26.07 29.75 200.67 

 Min Ch El (ft) 299.71  Shear (lb/sq ft) 0.14 0.71 0.31 

 Alpha  1.90  Stream Power (lb/ft s) 381.36 0.00 0.00 

 Frctn Loss (ft) 0.11  Cum Volume (acre-ft) 31.75 33.03 74.13 

 C & E Loss (ft) 0.06  Cum SA (acres) 7.86 3.57 26.27 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14487.33    Profile: 100 yr

 E.G. Elev (ft) 307.74  Element Left OB Channel Right OB

 Vel Head (ft) 0.19  Wt. n-Val.  0.054 0.040 0.062 

 W.S. Elev (ft) 307.55  Reach Len. (ft) 41.90 64.45 114.51 

 Crit W.S. (ft)   Flow Area (sq ft) 64.64 204.28 709.36 

 E.G. Slope (ft/ft) 0.001342  Area (sq ft) 64.64 204.28 709.36 

 Q Total (cfs) 2550.00  Flow (cfs) 102.37 1004.25 1443.38 

 Top Width (ft) 303.90  Top Width (ft) 50.37 29.36 224.17 

 Vel Total (ft/s) 2.61  Avg. Vel. (ft/s) 1.58 4.92 2.03 

 Max Chl Dpth (ft) 7.84  Hydr. Depth (ft) 1.28 6.96 3.16 

 Conv. Total (cfs) 69613.5  Conv. (cfs) 2794.7 27415.4 39403.4 

 Length Wtd. (ft) 96.42  Wetted Per. (ft) 51.17 29.75 224.25 

 Min Ch El (ft) 299.71  Shear (lb/sq ft) 0.11 0.58 0.26 

 Alpha  1.76  Stream Power (lb/ft s) 381.36 0.00 0.00 

 Frctn Loss (ft) 0.07  Cum Volume (acre-ft) 41.11 44.40 118.61 

 C & E Loss (ft) 0.05  Cum SA (acres) 10.09 3.93 30.82 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14487.33    Profile: 500 yr

 E.G. Elev (ft) 308.31  Element Left OB Channel Right OB

 Vel Head (ft) 0.35  Wt. n-Val.  0.049 0.040 0.061 

 W.S. Elev (ft) 307.96  Reach Len. (ft) 41.90 64.45 114.51 

 Crit W.S. (ft)   Flow Area (sq ft) 87.55 216.18 802.65 

 E.G. Slope (ft/ft) 0.002407  Area (sq ft) 87.55 216.18 802.65 

 Q Total (cfs) 4010.00  Flow (cfs) 206.58 1478.39 2325.03 

 Top Width (ft) 327.10  Top Width (ft) 62.62 29.36 235.12 

 Vel Total (ft/s) 3.62  Avg. Vel. (ft/s) 2.36 6.84 2.90 

 Max Chl Dpth (ft) 8.25  Hydr. Depth (ft) 1.40 7.36 3.41 

 Conv. Total (cfs) 81727.4  Conv. (cfs) 4210.4 30130.8 47386.2 

 Length Wtd. (ft) 96.60  Wetted Per. (ft) 63.43 29.75 235.21 

 Min Ch El (ft) 299.71  Shear (lb/sq ft) 0.21 1.09 0.51 

 Alpha  1.70  Stream Power (lb/ft s) 381.36 0.00 0.00 

 Frctn Loss (ft) 0.13  Cum Volume (acre-ft) 84.87 65.97 203.61 

 C & E Loss (ft) 0.09  Cum SA (acres) 18.31 4.02 34.25 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14422.88    Profile: 2 yr

 E.G. Elev (ft) 303.10  Element Left OB Channel Right OB

 Vel Head (ft) 0.32  Wt. n-Val.  0.080 0.040 0.080 

 W.S. Elev (ft) 302.78  Reach Len. (ft) 10.50 10.50 10.50 

 Crit W.S. (ft) 301.50  Flow Area (sq ft) 15.94 65.49 53.78 

 E.G. Slope (ft/ft) 0.003114  Area (sq ft) 15.94 65.49 127.13 

 Q Total (cfs) 469.00  Flow (cfs) 21.69 342.52 104.79 

 Top Width (ft) 92.43  Top Width (ft) 10.09 15.93 66.41 

 Vel Total (ft/s) 3.47  Avg. Vel. (ft/s) 1.36 5.23 1.95 

 Max Chl Dpth (ft) 4.78  Hydr. Depth (ft) 1.58 4.11 2.58 

 Conv. Total (cfs) 8404.6  Conv. (cfs) 388.6 6138.0 1877.9 

 Length Wtd. (ft) 10.50  Wetted Per. (ft) 10.59 16.34 20.87 

 Min Ch El (ft) 298.00  Shear (lb/sq ft) 0.29 0.78 0.50 

 Alpha  1.74  Stream Power (lb/ft s) 424.96 0.00 0.00 

 Frctn Loss (ft) 0.04  Cum Volume (acre-ft) 4.74 10.08 7.67 

 C & E Loss (ft) 0.08  Cum SA (acres) 2.74 3.06 9.53 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14422.88    Profile: 10 yr

 E.G. Elev (ft) 305.86  Element Left OB Channel Right OB

 Vel Head (ft) 0.07  Wt. n-Val.  0.080 0.040 0.040 

 W.S. Elev (ft) 305.79  Reach Len. (ft) 10.50 10.50 10.50 

 Crit W.S. (ft) 303.10  Flow Area (sq ft) 61.02 113.47 471.33 

 E.G. Slope (ft/ft) 0.000484  Area (sq ft) 61.02 113.47 471.33 

 Q Total (cfs) 1150.00  Flow (cfs) 50.44 337.62 761.94 

 Top Width (ft) 232.82  Top Width (ft) 20.27 15.93 196.61 

 Vel Total (ft/s) 1.78  Avg. Vel. (ft/s) 0.83 2.98 1.62 

 Max Chl Dpth (ft) 7.79  Hydr. Depth (ft) 3.01 7.12 2.40 

 Conv. Total (cfs) 52262.8  Conv. (cfs) 2292.3 15343.6 34626.9 

 Length Wtd. (ft) 10.50  Wetted Per. (ft) 21.22 16.34 196.83 

 Min Ch El (ft) 298.00  Shear (lb/sq ft) 0.09 0.21 0.07 

 Alpha  1.38  Stream Power (lb/ft s) 424.96 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 15.14 19.37 27.47 

 C & E Loss (ft)   Cum SA (acres) 5.25 3.44 16.62 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14422.88    Profile: 50 yr

 E.G. Elev (ft) 306.71  Element Left OB Channel Right OB

 Vel Head (ft) 0.12  Wt. n-Val.  0.079 0.040 0.038 

 W.S. Elev (ft) 306.60  Reach Len. (ft) 10.50 10.50 10.50 

 Crit W.S. (ft) 304.67  Flow Area (sq ft) 86.83 126.37 662.36 

 E.G. Slope (ft/ft) 0.000760  Area (sq ft) 86.83 126.37 662.36 

 Q Total (cfs) 2060.00  Flow (cfs) 77.43 506.23 1476.34 

 Top Width (ft) 312.65  Top Width (ft) 43.44 15.93 253.29 

 Vel Total (ft/s) 2.35  Avg. Vel. (ft/s) 0.89 4.01 2.23 

 Max Chl Dpth (ft) 8.60  Hydr. Depth (ft) 2.00 7.93 2.62 

 Conv. Total (cfs) 74713.0  Conv. (cfs) 2808.3 18360.1 53544.6 

 Length Wtd. (ft) 10.50  Wetted Per. (ft) 44.42 16.34 253.52 

 Min Ch El (ft) 298.00  Shear (lb/sq ft) 0.09 0.37 0.12 

 Alpha  1.36  Stream Power (lb/ft s) 424.96 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 31.69 32.81 72.58 

 C & E Loss (ft)   Cum SA (acres) 7.82 3.54 25.68 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14422.88    Profile: 100 yr

 E.G. Elev (ft) 307.61  Element Left OB Channel Right OB

 Vel Head (ft) 0.09  Wt. n-Val.  0.063 0.040 0.036 

 W.S. Elev (ft) 307.53  Reach Len. (ft) 10.50 10.50 10.50 

 Crit W.S. (ft) 305.36  Flow Area (sq ft) 140.31 141.14 905.97 

 E.G. Slope (ft/ft) 0.000482  Area (sq ft) 140.31 141.14 905.97 

 Q Total (cfs) 2550.00  Flow (cfs) 141.78 484.82 1923.40 

 Top Width (ft) 361.49  Top Width (ft) 72.35 15.93 273.21 

 Vel Total (ft/s) 2.15  Avg. Vel. (ft/s) 1.01 3.43 2.12 

 Max Chl Dpth (ft) 9.53  Hydr. Depth (ft) 1.94 8.86 3.32 

 Conv. Total (cfs) 116100.5  Conv. (cfs) 6455.1 22073.8 87571.6 

 Length Wtd. (ft) 10.50  Wetted Per. (ft) 73.35 16.34 273.47 

 Min Ch El (ft) 298.00  Shear (lb/sq ft) 0.06 0.26 0.10 

 Alpha  1.24  Stream Power (lb/ft s) 424.96 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 41.01 44.14 116.48 

 C & E Loss (ft)   Cum SA (acres) 10.03 3.89 30.17 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14422.88    Profile: 500 yr

 E.G. Elev (ft) 308.09  Element Left OB Channel Right OB

 Vel Head (ft) 0.17  Wt. n-Val.  0.055 0.040 0.036 

 W.S. Elev (ft) 307.92  Reach Len. (ft) 10.50 10.50 10.50 

 Crit W.S. (ft) 305.76  Flow Area (sq ft) 171.14 147.34 1014.30 

 E.G. Slope (ft/ft) 0.000860  Area (sq ft) 171.14 147.34 1014.30 

 Q Total (cfs) 4010.00  Flow (cfs) 273.43 695.41 3041.16 

 Top Width (ft) 386.58  Top Width (ft) 86.39 15.93 284.26 

 Vel Total (ft/s) 3.01  Avg. Vel. (ft/s) 1.60 4.72 3.00 

 Max Chl Dpth (ft) 9.92  Hydr. Depth (ft) 1.98 9.25 3.57 

 Conv. Total (cfs) 136730.3  Conv. (cfs) 9323.1 23711.8 103695.4 

 Length Wtd. (ft) 10.50  Wetted Per. (ft) 87.40 16.34 284.52 

 Min Ch El (ft) 298.00  Shear (lb/sq ft) 0.11 0.48 0.19 

 Alpha  1.20  Stream Power (lb/ft s) 424.96 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 84.74 65.70 201.23 

 C & E Loss (ft)   Cum SA (acres) 18.24 3.99 33.57 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14385.10BR U    Profile: 2 yr

 E.G. Elev (ft) 302.98  Element Left OB Channel Right OB

 Vel Head (ft) 0.59  Wt. n-Val.  0.080 0.040 0.080 

 W.S. Elev (ft) 302.39  Reach Len. (ft) 39.80 39.80 39.80 

 Crit W.S. (ft) 301.53  Flow Area (sq ft) 12.23 59.30 24.24 

 E.G. Slope (ft/ft) 0.005762  Area (sq ft) 12.23 59.30 24.24 

 Q Total (cfs) 469.00  Flow (cfs) 20.98 394.88 53.14 

 Top Width (ft) 34.83  Top Width (ft) 8.56 15.93 10.34 

 Vel Total (ft/s) 4.90  Avg. Vel. (ft/s) 1.72 6.66 2.19 

 Max Chl Dpth (ft) 4.39  Hydr. Depth (ft) 1.43 3.72 2.34 

 Conv. Total (cfs) 6178.3  Conv. (cfs) 276.4 5201.9 700.0 

 Length Wtd. (ft) 39.80  Wetted Per. (ft) 9.11 16.34 12.50 

 Min Ch El (ft) 298.00  Shear (lb/sq ft) 0.48 1.31 0.70 

 Alpha  1.59  Stream Power (lb/ft s) 424.96 0.00 0.00 

 Frctn Loss (ft) 0.24  Cum Volume (acre-ft) 4.74 10.07 7.65 

 C & E Loss (ft) 0.01  Cum SA (acres) 2.74 3.06 9.52 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14385.10BR U    Profile: 10 yr

 E.G. Elev (ft) 305.86  Element Left OB Channel Right OB

 Vel Head (ft) 1.30  Wt. n-Val.     

 W.S. Elev (ft) 305.79  Reach Len. (ft) 39.80 39.80 39.80 

 Crit W.S. (ft) 303.38  Flow Area (sq ft) 25.94 82.71 62.73 

 E.G. Slope (ft/ft)   Area (sq ft) 25.45 81.81 52.28 

 Q Total (cfs) 1150.00  Flow (cfs) 90.90 889.55 169.58 

 Top Width (ft) 146.62  Top Width (ft)  1.67 144.95 

 Vel Total (ft/s) 6.71  Avg. Vel. (ft/s) 3.50 10.75 2.70 

 Max Chl Dpth (ft) 7.79  Hydr. Depth (ft)  49.42 0.43 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 39.80  Wetted Per. (ft) 18.84 33.94 168.92 

 Min Ch El (ft) 298.00  Shear (lb/sq ft)    

 Alpha  1.62  Stream Power (lb/ft s) 424.96 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 15.13 19.35 27.41 

 C & E Loss (ft)   Cum SA (acres) 5.25 3.44 16.58 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14385.10BR U    Profile: 50 yr

 E.G. Elev (ft) 306.72  Element Left OB Channel Right OB

 Vel Head (ft) 0.58  Wt. n-Val.     

 W.S. Elev (ft) 306.60  Reach Len. (ft) 39.80 39.80 39.80 

 Crit W.S. (ft) 306.66  Flow Area (sq ft) 55.42 96.40 267.29 

 E.G. Slope (ft/ft)   Area (sq ft) 50.13 94.53 237.52 

 Q Total (cfs) 2060.00  Flow (cfs) 161.84 1174.75 730.10 

 Top Width (ft) 312.65  Top Width (ft) 43.44 15.93 253.29 

 Vel Total (ft/s) 4.92  Avg. Vel. (ft/s) 2.92 12.19 2.73 

 Max Chl Dpth (ft) 8.60  Hydr. Depth (ft) 1.28 6.05 1.06 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 39.80  Wetted Per. (ft) 62.30 48.20 277.28 

 Min Ch El (ft) 298.00  Shear (lb/sq ft)    

 Alpha  1.28  Stream Power (lb/ft s) 424.96 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 31.68 32.78 72.48 

 C & E Loss (ft)   Cum SA (acres) 7.81 3.53 25.61 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14385.10BR U    Profile: 100 yr

 E.G. Elev (ft) 307.62  Element Left OB Channel Right OB

 Vel Head (ft) 0.23  Wt. n-Val.     

 W.S. Elev (ft) 307.53  Reach Len. (ft) 39.80 39.80 39.80 

 Crit W.S. (ft) 306.82  Flow Area (sq ft) 110.15 110.71 505.42 

 E.G. Slope (ft/ft)   Area (sq ft) 103.61 109.30 481.13 

 Q Total (cfs) 2550.00  Flow (cfs) 306.39 1320.22 1419.00 

 Top Width (ft) 361.49  Top Width (ft) 72.35 15.93 273.21 

 Vel Total (ft/s) 3.51  Avg. Vel. (ft/s) 2.78 11.92 2.81 

 Max Chl Dpth (ft) 9.53  Hydr. Depth (ft) 1.52 6.95 1.85 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 39.80  Wetted Per. (ft) 91.23 48.20 297.22 

 Min Ch El (ft) 298.00  Shear (lb/sq ft)    

 Alpha  1.07  Stream Power (lb/ft s) 424.96 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 40.99 44.11 116.32 

 C & E Loss (ft)   Cum SA (acres) 10.01 3.89 30.11 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14385.10BR U    Profile: 500 yr

 E.G. Elev (ft) 308.09  Element Left OB Channel Right OB

 Vel Head (ft) 0.37  Wt. n-Val.     

 W.S. Elev (ft) 307.92  Reach Len. (ft) 39.80 39.80 39.80 

 Crit W.S. (ft) 307.24  Flow Area (sq ft) 149.52 118.18 638.21 

 E.G. Slope (ft/ft)   Area (sq ft) 134.44 115.50 589.47 

 Q Total (cfs) 4010.00  Flow (cfs) 439.26 1184.69 2373.49 

 Top Width (ft) 386.58  Top Width (ft) 86.39 15.93 284.26 

 Vel Total (ft/s) 4.43  Avg. Vel. (ft/s) 2.94 10.02 3.72 

 Max Chl Dpth (ft) 9.92  Hydr. Depth (ft) 1.73 7.42 2.25 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 39.80  Wetted Per. (ft) 105.28 48.20 308.28 

 Min Ch El (ft) 298.00  Shear (lb/sq ft)    

 Alpha  1.05  Stream Power (lb/ft s) 424.96 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 84.71 65.67 201.03 

 C & E Loss (ft)   Cum SA (acres) 18.22 3.99 33.50 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14385.10BR D    Profile: 2 yr

 E.G. Elev (ft) 302.73  Element Left OB Channel Right OB

 Vel Head (ft) 0.57  Wt. n-Val.  0.065 0.040 0.065 

 W.S. Elev (ft) 302.16  Reach Len. (ft) 33.19 33.19 33.19 

 Crit W.S. (ft) 301.53  Flow Area (sq ft) 24.13 64.24 1.21 

 E.G. Slope (ft/ft) 0.006338  Area (sq ft) 24.13 64.24 1.21 

 Q Total (cfs) 469.00  Flow (cfs) 55.05 412.72 1.23 

 Top Width (ft) 35.78  Top Width (ft) 15.81 19.57 0.39 

 Vel Total (ft/s) 5.24  Avg. Vel. (ft/s) 2.28 6.42 1.02 

 Max Chl Dpth (ft) 4.16  Hydr. Depth (ft) 1.53 3.28 3.07 

 Conv. Total (cfs) 5891.3  Conv. (cfs) 691.5 5184.3 15.5 

 Length Wtd. (ft) 33.19  Wetted Per. (ft) 17.19 20.07 2.89 

 Min Ch El (ft) 298.00  Shear (lb/sq ft) 0.56 1.27 0.17 

 Alpha  1.35  Stream Power (lb/ft s) 589.69 0.00 0.00 

 Frctn Loss (ft) 0.31  Cum Volume (acre-ft) 4.72 10.01 7.64 

 C & E Loss (ft) 0.11  Cum SA (acres) 2.72 3.04 9.52 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14385.10BR D    Profile: 10 yr

 E.G. Elev (ft) 305.85  Element Left OB Channel Right OB

 Vel Head (ft) 0.93  Wt. n-Val.     

 W.S. Elev (ft) 305.79  Reach Len. (ft) 33.19 33.19 33.19 

 Crit W.S. (ft) 303.74  Flow Area (sq ft) 52.83 95.22 25.78 

 E.G. Slope (ft/ft)   Area (sq ft) 52.12 93.94 16.27 

 Q Total (cfs) 1150.00  Flow (cfs) 225.27 895.15 29.62 

 Top Width (ft) 142.10  Top Width (ft)  12.26 129.84 

 Vel Total (ft/s) 6.62  Avg. Vel. (ft/s) 4.26 9.40 1.15 

 Max Chl Dpth (ft) 7.79  Hydr. Depth (ft)  7.77 0.20 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft)   Wetted Per. (ft) 34.82 51.90 134.34 

 Min Ch El (ft) 298.00  Shear (lb/sq ft)    

 Alpha  1.19  Stream Power (lb/ft s) 589.69 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 15.09 19.27 27.38 

 C & E Loss (ft)   Cum SA (acres) 5.25 3.44 16.45 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14385.10BR D    Profile: 50 yr

 E.G. Elev (ft) 306.72  Element Left OB Channel Right OB

 Vel Head (ft) 0.57  Wt. n-Val.     

 W.S. Elev (ft) 306.60  Reach Len. (ft) 33.19 33.19 33.19 

 Crit W.S. (ft) 306.66  Flow Area (sq ft) 82.14 112.04 221.13 

 E.G. Slope (ft/ft)   Area (sq ft) 77.39 109.75 192.37 

 Q Total (cfs) 2060.00  Flow (cfs) 327.71 1181.66 557.33 

 Top Width (ft) 303.22  Top Width (ft) 39.53 19.57 244.11 

 Vel Total (ft/s) 4.96  Avg. Vel. (ft/s) 3.99 10.55 2.52 

 Max Chl Dpth (ft) 8.60  Hydr. Depth (ft) 2.08 5.72 0.91 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 33.19  Wetted Per. (ft) 74.40 59.21 248.73 

 Min Ch El (ft) 298.00  Shear (lb/sq ft)    

 Alpha  1.26  Stream Power (lb/ft s) 589.69 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 31.62 32.69 72.28 

 C & E Loss (ft)   Cum SA (acres) 7.78 3.52 25.39 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14385.10BR D    Profile: 100 yr

 E.G. Elev (ft) 307.60  Element Left OB Channel Right OB

 Vel Head (ft) 0.58  Wt. n-Val.     

 W.S. Elev (ft) 306.82  Reach Len. (ft) 33.19 33.19 33.19 

 Crit W.S. (ft) 306.82  Flow Area (sq ft) 128.56 129.62 455.97 

 E.G. Slope (ft/ft)   Area (sq ft) 86.59 114.08 247.14 

 Q Total (cfs) 2550.00  Flow (cfs) 479.89 1327.44 1238.29 

 Top Width (ft) 314.03  Top Width (ft) 43.59 19.57 250.87 

 Vel Total (ft/s) 3.57  Avg. Vel. (ft/s) 3.73 10.24 2.72 

 Max Chl Dpth (ft) 8.82  Hydr. Depth (ft) 2.95 6.62 1.82 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 33.19  Wetted Per. (ft) 78.47 59.21 255.50 

 Min Ch El (ft) 298.00  Shear (lb/sq ft)    

 Alpha  1.15  Stream Power (lb/ft s) 589.69 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 40.90 44.01 115.98 

 C & E Loss (ft)   Cum SA (acres) 9.96 3.87 29.87 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14385.10BR D    Profile: 500 yr

 E.G. Elev (ft) 308.02  Element Left OB Channel Right OB

 Vel Head (ft) 0.75  Wt. n-Val.     

 W.S. Elev (ft) 307.27  Reach Len. (ft) 33.19 33.19 33.19 

 Crit W.S. (ft) 307.22  Flow Area (sq ft) 162.09 138.80 588.31 

 E.G. Slope (ft/ft)   Area (sq ft) 107.95 122.78 361.66 

 Q Total (cfs) 4010.00  Flow (cfs) 571.95 1190.21 2235.27 

 Top Width (ft) 338.15  Top Width (ft) 54.06 19.57 264.52 

 Vel Total (ft/s) 4.51  Avg. Vel. (ft/s) 3.53 8.58 3.80 

 Max Chl Dpth (ft) 9.27  Hydr. Depth (ft) 3.00 7.09 2.22 

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 33.19  Wetted Per. (ft) 88.95 59.21 269.16 

 Min Ch El (ft) 298.00  Shear (lb/sq ft)    

 Alpha  1.05  Stream Power (lb/ft s) 589.69 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 84.60 65.56 200.60 

 C & E Loss (ft)   Cum SA (acres) 18.15 3.97 33.25 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14339.38    Profile: 2 yr

 E.G. Elev (ft) 302.32  Element Left OB Channel Right OB

 Vel Head (ft) 0.93  Wt. n-Val.  0.065 0.040 0.065 

 W.S. Elev (ft) 301.39  Reach Len. (ft) 588.02 580.44 518.76 

 Crit W.S. (ft) 301.39  Flow Area (sq ft) 2.88 50.27 16.78 

 E.G. Slope (ft/ft) 0.015011  Area (sq ft) 2.88 50.27 39.36 

 Q Total (cfs) 469.00  Flow (cfs) 6.04 411.04 51.92 

 Top Width (ft) 71.73  Top Width (ft) 4.21 20.31 47.21 

 Vel Total (ft/s) 6.71  Avg. Vel. (ft/s) 2.10 8.18 3.09 

 Max Chl Dpth (ft) 3.39  Hydr. Depth (ft) 0.68 2.47 1.16 

 Conv. Total (cfs) 3828.0  Conv. (cfs) 49.3 3354.9 423.8 

 Length Wtd. (ft) 572.23  Wetted Per. (ft) 4.43 20.81 14.50 

 Min Ch El (ft) 298.00  Shear (lb/sq ft) 0.61 2.26 1.08 

 Alpha  1.33  Stream Power (lb/ft s) 581.91 0.00 0.00 

 Frctn Loss (ft) 0.09  Cum Volume (acre-ft) 4.71 9.97 7.63 

 C & E Loss (ft) 0.46  Cum SA (acres) 2.72 3.03 9.50 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14339.38    Profile: 10 yr

 E.G. Elev (ft) 304.48  Element Left OB Channel Right OB

 Vel Head (ft) 1.54  Wt. n-Val.  0.065 0.040 0.065 

 W.S. Elev (ft) 302.94  Reach Len. (ft) 588.02 580.44 518.76 

 Crit W.S. (ft) 302.94  Flow Area (sq ft) 13.39 81.81 39.29 

 E.G. Slope (ft/ft) 0.014228  Area (sq ft) 13.39 81.81 128.69 

 Q Total (cfs) 1150.00  Flow (cfs) 45.26 896.42 208.32 

 Top Width (ft) 94.36  Top Width (ft) 9.25 20.31 64.80 

 Vel Total (ft/s) 8.55  Avg. Vel. (ft/s) 3.38 10.96 5.30 

 Max Chl Dpth (ft) 4.94  Hydr. Depth (ft) 1.45 4.03 2.71 

 Conv. Total (cfs) 9641.1  Conv. (cfs) 379.5 7515.2 1746.5 

 Length Wtd. (ft) 572.81  Wetted Per. (ft) 9.71 20.81 14.50 

 Min Ch El (ft) 298.00  Shear (lb/sq ft) 1.23 3.49 2.41 

 Alpha  1.36  Stream Power (lb/ft s) 581.91 0.00 0.00 

 Frctn Loss (ft) 0.04  Cum Volume (acre-ft) 15.07 19.20 27.32 

 C & E Loss (ft) 0.76  Cum SA (acres) 5.24 3.42 16.38 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14339.38    Profile: 50 yr

 E.G. Elev (ft) 306.62  Element Left OB Channel Right OB

 Vel Head (ft) 2.16  Wt. n-Val.  0.065 0.040 0.065 

 W.S. Elev (ft) 304.47  Reach Len. (ft) 588.02 580.44 518.76 

 Crit W.S. (ft) 304.47  Flow Area (sq ft) 31.19 112.74 61.35 

 E.G. Slope (ft/ft) 0.013641  Area (sq ft) 31.19 112.74 258.74 

 Q Total (cfs) 2060.00  Flow (cfs) 136.68 1494.67 428.65 

 Top Width (ft) 196.43  Top Width (ft) 14.14 20.31 161.97 

 Vel Total (ft/s) 10.04  Avg. Vel. (ft/s) 4.38 13.26 6.99 

 Max Chl Dpth (ft) 6.47  Hydr. Depth (ft) 2.21 5.55 4.23 

 Conv. Total (cfs) 17637.5  Conv. (cfs) 1170.3 12797.2 3670.1 

 Length Wtd. (ft) 570.05  Wetted Per. (ft) 14.83 20.81 14.50 

 Min Ch El (ft) 298.00  Shear (lb/sq ft) 1.79 4.61 3.60 

 Alpha  1.38  Stream Power (lb/ft s) 581.91 0.00 0.00 

 Frctn Loss (ft) 0.03  Cum Volume (acre-ft) 31.58 32.60 72.11 

 C & E Loss (ft) 1.07  Cum SA (acres) 7.76 3.50 25.23 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14339.38    Profile: 100 yr

 E.G. Elev (ft) 307.60  Element Left OB Channel Right OB

 Vel Head (ft) 2.44  Wt. n-Val.  0.065 0.040 0.065 

 W.S. Elev (ft) 305.16  Reach Len. (ft) 588.02 580.44 518.76 

 Crit W.S. (ft) 305.16  Flow Area (sq ft) 41.75 126.78 71.37 

 E.G. Slope (ft/ft) 0.013440  Area (sq ft) 41.75 126.78 377.48 

 Q Total (cfs) 2550.00  Flow (cfs) 199.44 1803.12 547.44 

 Top Width (ft) 218.20  Top Width (ft) 16.46 20.31 181.43 

 Vel Total (ft/s) 10.63  Avg. Vel. (ft/s) 4.78 14.22 7.67 

 Max Chl Dpth (ft) 7.16  Hydr. Depth (ft) 2.54 6.24 4.93 

 Conv. Total (cfs) 21996.1  Conv. (cfs) 1720.4 15553.6 4722.2 

 Length Wtd. (ft) 569.60  Wetted Per. (ft) 17.25 20.81 14.50 

 Min Ch El (ft) 298.00  Shear (lb/sq ft) 2.03 5.11 4.13 

 Alpha  1.39  Stream Power (lb/ft s) 581.91 0.00 0.00 

 Frctn Loss (ft) 0.03  Cum Volume (acre-ft) 40.85 43.92 115.75 

 C & E Loss (ft) 1.22  Cum SA (acres) 9.94 3.86 29.70 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 14339.38    Profile: 500 yr

 E.G. Elev (ft) 307.07  Element Left OB Channel Right OB

 Vel Head (ft) 0.41  Wt. n-Val.  0.061 0.040 0.050 

 W.S. Elev (ft) 306.65  Reach Len. (ft) 588.02 580.44 518.76 

 Crit W.S. (ft) 305.61  Flow Area (sq ft) 79.58 157.19 688.38 

 E.G. Slope (ft/ft) 0.002848  Area (sq ft) 79.58 157.19 688.38 

 Q Total (cfs) 4010.00  Flow (cfs) 206.41 1186.64 2616.94 

 Top Width (ft) 300.73  Top Width (ft) 40.31 20.31 240.11 

 Vel Total (ft/s) 4.33  Avg. Vel. (ft/s) 2.59 7.55 3.80 

 Max Chl Dpth (ft) 8.65  Hydr. Depth (ft) 1.97 7.74 2.87 

 Conv. Total (cfs) 75140.7  Conv. (cfs) 3867.8 22235.7 49037.1 

 Length Wtd. (ft) 553.59  Wetted Per. (ft) 41.23 20.81 240.33 

 Min Ch El (ft) 298.00  Shear (lb/sq ft) 0.34 1.34 0.51 

 Alpha  1.42  Stream Power (lb/ft s) 581.91 0.00 0.00 

 Frctn Loss (ft) 0.02  Cum Volume (acre-ft) 84.52 65.45 200.20 

 C & E Loss (ft) 0.20  Cum SA (acres) 18.12 3.95 33.06 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13758.94    Profile: 2 yr

 E.G. Elev (ft) 296.43  Element Left OB Channel Right OB

 Vel Head (ft) 0.01  Wt. n-Val.  0.020 0.040 0.065 

 W.S. Elev (ft) 296.43  Reach Len. (ft) 635.59 658.72 674.28 

 Crit W.S. (ft)   Flow Area (sq ft) 311.65 145.04 301.19 

 E.G. Slope (ft/ft) 0.000046  Area (sq ft) 311.65 145.04 301.19 

 Q Total (cfs) 469.00  Flow (cfs) 246.44 118.67 103.89 

 Top Width (ft) 270.41  Top Width (ft) 157.89 22.29 90.23 

 Vel Total (ft/s) 0.62  Avg. Vel. (ft/s) 0.79 0.82 0.34 

 Max Chl Dpth (ft) 7.49  Hydr. Depth (ft) 1.97 6.51 3.34 

 Conv. Total (cfs) 69319.8  Conv. (cfs) 36424.8 17539.5 15355.5 

 Length Wtd. (ft) 657.73  Wetted Per. (ft) 157.96 24.69 90.43 

 Min Ch El (ft) 288.94  Shear (lb/sq ft) 0.01 0.02 0.01 

 Alpha  1.37  Stream Power (lb/ft s) 890.40 0.00 0.00 

 Frctn Loss (ft) 0.09  Cum Volume (acre-ft) 2.59 8.67 5.60 

 C & E Loss (ft) 0.01  Cum SA (acres) 1.62 2.74 8.68 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13758.94    Profile: 10 yr

 E.G. Elev (ft) 299.54  Element Left OB Channel Right OB

 Vel Head (ft) 0.01  Wt. n-Val.  0.020 0.040 0.065 

 W.S. Elev (ft) 299.53  Reach Len. (ft) 635.59 658.72 674.28 

 Crit W.S. (ft)   Flow Area (sq ft) 869.07 214.22 798.74 

 E.G. Slope (ft/ft) 0.000021  Area (sq ft) 869.07 214.22 798.74 

 Q Total (cfs) 1150.00  Flow (cfs) 814.25 154.00 181.75 

 Top Width (ft) 461.74  Top Width (ft) 190.15 22.29 249.29 

 Vel Total (ft/s) 0.61  Avg. Vel. (ft/s) 0.94 0.72 0.23 

 Max Chl Dpth (ft) 10.59  Hydr. Depth (ft) 4.57 9.61 3.20 

 Conv. Total (cfs) 250901.0  Conv. (cfs) 177648.0 33599.0 39654.0 

 Length Wtd. (ft) 656.88  Wetted Per. (ft) 190.44 24.69 249.58 

 Min Ch El (ft) 288.94  Shear (lb/sq ft) 0.01 0.01 0.00 

 Alpha  1.87  Stream Power (lb/ft s) 890.40 0.00 0.00 

 Frctn Loss (ft) 0.04  Cum Volume (acre-ft) 9.11 17.23 21.80 

 C & E Loss (ft) 0.01  Cum SA (acres) 3.90 3.14 14.51 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13758.94    Profile: 50 yr

 E.G. Elev (ft) 302.59  Element Left OB Channel Right OB

 Vel Head (ft) 0.01  Wt. n-Val.  0.020 0.040 0.063 

 W.S. Elev (ft) 302.58  Reach Len. (ft) 635.59 658.72 674.28 

 Crit W.S. (ft)   Flow Area (sq ft) 1475.98 282.22 1771.85 

 E.G. Slope (ft/ft) 0.000012  Area (sq ft) 1475.98 282.22 1771.85 

 Q Total (cfs) 2060.00  Flow (cfs) 1417.34 186.45 456.21 

 Top Width (ft) 635.75  Top Width (ft) 207.90 22.29 405.56 

 Vel Total (ft/s) 0.58  Avg. Vel. (ft/s) 0.96 0.66 0.26 

 Max Chl Dpth (ft) 13.64  Hydr. Depth (ft) 7.10 12.66 4.37 

 Conv. Total (cfs) 587704.0  Conv. (cfs) 404357.8 53192.8 130153.4 

 Length Wtd. (ft) 657.80  Wetted Per. (ft) 208.45 24.69 405.87 

 Min Ch El (ft) 288.94  Shear (lb/sq ft) 0.01 0.01 0.00 

 Alpha  2.02  Stream Power (lb/ft s) 890.40 0.00 0.00 

 Frctn Loss (ft) 0.02  Cum Volume (acre-ft) 21.40 29.97 60.02 

 C & E Loss (ft) 0.01  Cum SA (acres) 6.26 3.22 21.85 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13758.94    Profile: 100 yr

 E.G. Elev (ft) 302.96  Element Left OB Channel Right OB

 Vel Head (ft) 0.01  Wt. n-Val.  0.020 0.040 0.062 

 W.S. Elev (ft) 302.95  Reach Len. (ft) 635.59 658.72 674.28 

 Crit W.S. (ft)   Flow Area (sq ft) 1552.52 290.37 1921.75 

 E.G. Slope (ft/ft) 0.000016  Area (sq ft) 1552.52 290.37 1921.75 

 Q Total (cfs) 2550.00  Flow (cfs) 1739.49 223.11 587.40 

 Top Width (ft) 648.25  Top Width (ft) 211.51 22.29 414.45 

 Vel Total (ft/s) 0.68  Avg. Vel. (ft/s) 1.12 0.77 0.31 

 Max Chl Dpth (ft) 14.01  Hydr. Depth (ft) 7.34 13.03 4.64 

 Conv. Total (cfs) 637510.1  Conv. (cfs) 434879.6 55777.8 146852.7 

 Length Wtd. (ft) 657.97  Wetted Per. (ft) 212.07 24.69 414.77 

 Min Ch El (ft) 288.94  Shear (lb/sq ft) 0.01 0.01 0.00 

 Alpha  2.03  Stream Power (lb/ft s) 890.40 0.00 0.00 

 Frctn Loss (ft) 0.03  Cum Volume (acre-ft) 30.09 41.14 102.06 

 C & E Loss (ft) 0.01  Cum SA (acres) 8.40 3.58 26.15 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13758.94    Profile: 500 yr

 E.G. Elev (ft) 306.85  Element Left OB Channel Right OB

 Vel Head (ft) 0.01  Wt. n-Val.  0.020 0.040 0.057 

 W.S. Elev (ft) 306.84  Reach Len. (ft) 635.59 658.72 674.28 

 Crit W.S. (ft)   Flow Area (sq ft) 2448.79 377.10 3656.09 

 E.G. Slope (ft/ft) 0.000009  Area (sq ft) 2448.79 377.10 3656.09 

 Q Total (cfs) 4010.00  Flow (cfs) 2539.14 258.59 1212.27 

 Top Width (ft) 734.91  Top Width (ft) 243.09 22.29 469.54 

 Vel Total (ft/s) 0.62  Avg. Vel. (ft/s) 1.04 0.69 0.33 

 Max Chl Dpth (ft) 17.90  Hydr. Depth (ft) 10.07 16.92 7.79 

 Conv. Total (cfs) 1337110.0  Conv. (cfs) 846660.9 86224.5 404224.3 

 Length Wtd. (ft) 657.30  Wetted Per. (ft) 243.93 24.69 470.03 

 Min Ch El (ft) 288.94  Shear (lb/sq ft) 0.01 0.01 0.00 

 Alpha  1.94  Stream Power (lb/ft s) 890.40 0.00 0.00 

 Frctn Loss (ft) 0.02  Cum Volume (acre-ft) 67.46 61.89 174.33 

 C & E Loss (ft) 0.01  Cum SA (acres) 16.20 3.67 28.83 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13296.36    Profile: 2 yr

 E.G. Elev (ft) 296.33  Element Left OB Channel Right OB

 Vel Head (ft) 0.12  Wt. n-Val.  0.065 0.040 0.035 

 W.S. Elev (ft) 296.22  Reach Len. (ft) 30.47 91.91 303.55 

 Crit W.S. (ft) 295.01  Flow Area (sq ft) 9.31 83.89 110.11 

 E.G. Slope (ft/ft) 0.001451  Area (sq ft) 9.31 83.89 110.11 

 Q Total (cfs) 498.00  Flow (cfs) 9.88 272.20 215.91 

 Top Width (ft) 112.43  Top Width (ft) 6.16 23.83 82.43 

 Vel Total (ft/s) 2.45  Avg. Vel. (ft/s) 1.06 3.24 1.96 

 Max Chl Dpth (ft) 3.93  Hydr. Depth (ft) 1.51 3.52 1.34 

 Conv. Total (cfs) 13071.9  Conv. (cfs) 259.5 7145.0 5667.4 

 Length Wtd. (ft) 148.28  Wetted Per. (ft) 6.91 24.16 82.48 

 Min Ch El (ft) 292.29  Shear (lb/sq ft) 0.12 0.31 0.12 

 Alpha  1.24  Stream Power (lb/ft s) 794.00 0.00 0.00 

 Frctn Loss (ft) 0.24  Cum Volume (acre-ft) 0.25 6.94 2.42 

 C & E Loss (ft) 0.02  Cum SA (acres) 0.43 2.39 7.34 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13296.36    Profile: 10 yr

 E.G. Elev (ft) 299.50  Element Left OB Channel Right OB

 Vel Head (ft) 0.07  Wt. n-Val.  0.065 0.040 0.035 

 W.S. Elev (ft) 299.43  Reach Len. (ft) 30.47 91.91 303.55 

 Crit W.S. (ft) 296.14  Flow Area (sq ft) 43.16 160.45 401.83 

 E.G. Slope (ft/ft) 0.000335  Area (sq ft) 43.16 160.45 401.83 

 Q Total (cfs) 1220.00  Flow (cfs) 34.50 385.32 800.18 

 Top Width (ft) 136.39  Top Width (ft) 15.05 23.83 97.51 

 Vel Total (ft/s) 2.02  Avg. Vel. (ft/s) 0.80 2.40 1.99 

 Max Chl Dpth (ft) 7.14  Hydr. Depth (ft) 2.87 6.73 4.12 

 Conv. Total (cfs) 66668.1  Conv. (cfs) 1885.1 21056.4 43726.6 

 Length Wtd. (ft) 175.37  Wetted Per. (ft) 16.34 24.16 97.92 

 Min Ch El (ft) 292.29  Shear (lb/sq ft) 0.06 0.14 0.09 

 Alpha  1.09  Stream Power (lb/ft s) 794.00 0.00 0.00 

 Frctn Loss (ft) 0.09  Cum Volume (acre-ft) 2.46 14.40 12.51 

 C & E Loss (ft) 0.04  Cum SA (acres) 2.40 2.79 11.82 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13296.36    Profile: 50 yr

 E.G. Elev (ft) 302.56  Element Left OB Channel Right OB

 Vel Head (ft) 0.07  Wt. n-Val.  0.065 0.040 0.035 

 W.S. Elev (ft) 302.49  Reach Len. (ft) 30.47 91.91 303.55 

 Crit W.S. (ft) 296.88  Flow Area (sq ft) 89.14 233.36 716.10 

 E.G. Slope (ft/ft) 0.000206  Area (sq ft) 119.23 233.36 716.10 

 Q Total (cfs) 2190.00  Flow (cfs) 90.62 564.13 1535.26 

 Top Width (ft) 191.31  Top Width (ft) 59.87 23.83 107.62 

 Vel Total (ft/s) 2.11  Avg. Vel. (ft/s) 1.02 2.42 2.14 

 Max Chl Dpth (ft) 10.20  Hydr. Depth (ft) 5.93 9.79 6.65 

 Conv. Total (cfs) 152611.6  Conv. (cfs) 6314.6 39311.6 106985.4 

 Length Wtd. (ft) 246.49  Wetted Per. (ft) 16.34 24.16 108.48 

 Min Ch El (ft) 292.29  Shear (lb/sq ft) 0.07 0.12 0.08 

 Alpha  1.07  Stream Power (lb/ft s) 794.00 0.00 0.00 

 Frctn Loss (ft) 0.02  Cum Volume (acre-ft) 9.77 26.07 40.76 

 C & E Loss (ft) 0.03  Cum SA (acres) 4.30 2.87 17.88 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13296.36    Profile: 100 yr

 E.G. Elev (ft) 302.92  Element Left OB Channel Right OB

 Vel Head (ft) 0.10  Wt. n-Val.  0.065 0.040 0.035 

 W.S. Elev (ft) 302.82  Reach Len. (ft) 30.47 91.91 303.55 

 Crit W.S. (ft) 297.24  Flow Area (sq ft) 94.10 241.22 751.78 

 E.G. Slope (ft/ft) 0.000276  Area (sq ft) 139.68 241.22 751.78 

 Q Total (cfs) 2720.00  Flow (cfs) 114.84 690.32 1914.84 

 Top Width (ft) 196.45  Top Width (ft) 63.95 23.83 108.67 

 Vel Total (ft/s) 2.50  Avg. Vel. (ft/s) 1.22 2.86 2.55 

 Max Chl Dpth (ft) 10.53  Hydr. Depth (ft) 6.26 10.12 6.92 

 Conv. Total (cfs) 163690.1  Conv. (cfs) 6910.9 41543.7 115235.5 

 Length Wtd. (ft) 247.86  Wetted Per. (ft) 16.34 24.16 109.58 

 Min Ch El (ft) 292.29  Shear (lb/sq ft) 0.10 0.17 0.12 

 Alpha  1.07  Stream Power (lb/ft s) 794.00 0.00 0.00 

 Frctn Loss (ft) 0.03  Cum Volume (acre-ft) 17.74 37.12 81.36 

 C & E Loss (ft) 0.04  Cum SA (acres) 6.39 3.23 22.10 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13296.36    Profile: 500 yr

 E.G. Elev (ft) 306.83  Element Left OB Channel Right OB

 Vel Head (ft) 0.07  Wt. n-Val.  0.048 0.040 0.035 

 W.S. Elev (ft) 306.75  Reach Len. (ft) 30.47 91.91 303.55 

 Crit W.S. (ft) 298.16  Flow Area (sq ft) 724.10 334.96 1245.34 

 E.G. Slope (ft/ft) 0.000154  Area (sq ft) 724.10 334.96 1245.34 

 Q Total (cfs) 4300.00  Flow (cfs) 645.77 890.34 2763.89 

 Top Width (ft) 489.60  Top Width (ft) 310.28 23.83 155.49 

 Vel Total (ft/s) 1.87  Avg. Vel. (ft/s) 0.89 2.66 2.22 

 Max Chl Dpth (ft) 14.46  Hydr. Depth (ft) 2.33 14.06 8.01 

 Conv. Total (cfs) 346776.0  Conv. (cfs) 52078.5 71802.0 222895.5 

 Length Wtd. (ft) 234.17  Wetted Per. (ft) 312.31 24.16 156.67 

 Min Ch El (ft) 292.29  Shear (lb/sq ft) 0.02 0.13 0.08 

 Alpha  1.36  Stream Power (lb/ft s) 794.00 0.00 0.00 

 Frctn Loss (ft) 0.01  Cum Volume (acre-ft) 44.31 56.51 136.39 

 C & E Loss (ft) 0.03  Cum SA (acres) 12.17 3.32 24.00 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13204.45    Profile: 2 yr

 E.G. Elev (ft) 296.07  Element Left OB Channel Right OB

 Vel Head (ft) 0.19  Wt. n-Val.  0.065 0.040 0.065 

 W.S. Elev (ft) 295.89  Reach Len. (ft) 24.70 24.70 24.70 

 Crit W.S. (ft) 294.19  Flow Area (sq ft) 29.51 114.86 51.44 

 E.G. Slope (ft/ft) 0.001758  Area (sq ft) 29.51 114.86 69.46 

 Q Total (cfs) 554.00  Flow (cfs) 37.60 438.34 78.06 

 Top Width (ft) 156.15  Top Width (ft) 18.86 29.93 107.36 

 Vel Total (ft/s) 2.83  Avg. Vel. (ft/s) 1.27 3.82 1.52 

 Max Chl Dpth (ft) 4.02  Hydr. Depth (ft) 1.56 3.84 2.00 

 Conv. Total (cfs) 13213.6  Conv. (cfs) 896.8 10454.9 1861.9 

 Length Wtd. (ft) 24.70  Wetted Per. (ft) 19.25 29.94 25.81 

 Min Ch El (ft) 291.86  Shear (lb/sq ft) 0.17 0.42 0.22 

 Alpha  1.49  Stream Power (lb/ft s) 1123.54 0.00 0.00 

 Frctn Loss (ft) 0.09  Cum Volume (acre-ft) 0.23 6.73 1.79 

 C & E Loss (ft) 0.22  Cum SA (acres) 0.42 2.34 6.68 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13204.45    Profile: 10 yr

 E.G. Elev (ft) 299.37  Element Left OB Channel Right OB

 Vel Head (ft) 0.20  Wt. n-Val.  0.065 0.040 0.065 

 W.S. Elev (ft) 299.17  Reach Len. (ft) 24.70 24.70 24.70 

 Crit W.S. (ft) 295.72  Flow Area (sq ft) 102.58 213.12 135.68 

 E.G. Slope (ft/ft) 0.000912  Area (sq ft) 208.41 213.12 1052.39 

 Q Total (cfs) 1360.00  Flow (cfs) 192.41 884.48 283.11 

 Top Width (ft) 481.84  Top Width (ft) 65.21 29.93 386.70 

 Vel Total (ft/s) 3.01  Avg. Vel. (ft/s) 1.88 4.15 2.09 

 Max Chl Dpth (ft) 7.31  Hydr. Depth (ft) 4.56 7.12 5.29 

 Conv. Total (cfs) 45040.7  Conv. (cfs) 6372.3 29292.3 9376.0 

 Length Wtd. (ft) 24.70  Wetted Per. (ft) 22.90 29.94 25.81 

 Min Ch El (ft) 291.86  Shear (lb/sq ft) 0.25 0.41 0.30 

 Alpha  1.39  Stream Power (lb/ft s) 1123.54 0.00 0.00 

 Frctn Loss (ft) 0.06  Cum Volume (acre-ft) 2.37 14.00 7.44 

 C & E Loss (ft) 0.61  Cum SA (acres) 2.37 2.73 10.14 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13204.45    Profile: 50 yr

 E.G. Elev (ft) 302.51  Element Left OB Channel Right OB

 Vel Head (ft) 0.01  Wt. n-Val.  0.065 0.040 0.049 

 W.S. Elev (ft) 302.50  Reach Len. (ft) 24.70 24.70 24.70 

 Crit W.S. (ft) 297.05  Flow Area (sq ft) 177.38 312.65 2674.62 

 E.G. Slope (ft/ft) 0.000058  Area (sq ft) 446.38 312.65 2674.62 

 Q Total (cfs) 2478.83  Flow (cfs) 120.71 421.92 1936.21 

 Top Width (ft) 632.13  Top Width (ft) 77.79 29.93 524.41 

 Vel Total (ft/s) 0.78  Avg. Vel. (ft/s) 0.68 1.35 0.72 

 Max Chl Dpth (ft) 10.63  Hydr. Depth (ft) 7.89 10.45 5.10 

 Conv. Total (cfs) 325973.2  Conv. (cfs) 15873.4 55483.5 254616.4 

 Length Wtd. (ft) 24.70  Wetted Per. (ft) 22.90 29.94 525.22 

 Min Ch El (ft) 291.86  Shear (lb/sq ft) 0.03 0.04 0.02 

 Alpha  1.21  Stream Power (lb/ft s) 1123.54 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 9.57 25.49 28.95 

 C & E Loss (ft)   Cum SA (acres) 4.26 2.81 15.68 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13204.45    Profile: 100 yr

 E.G. Elev (ft) 302.85  Element Left OB Channel Right OB

 Vel Head (ft) 0.02  Wt. n-Val.  0.065 0.040 0.048 

 W.S. Elev (ft) 302.83  Reach Len. (ft) 24.70 24.70 24.70 

 Crit W.S. (ft) 297.61  Flow Area (sq ft) 184.93 322.71 2850.90 

 E.G. Slope (ft/ft) 0.000074  Area (sq ft) 472.74 322.71 2850.90 

 Q Total (cfs) 3088.59  Flow (cfs) 145.92 501.56 2441.11 

 Top Width (ft) 634.21  Top Width (ft) 79.19 29.93 525.09 

 Vel Total (ft/s) 0.92  Avg. Vel. (ft/s) 0.79 1.55 0.86 

 Max Chl Dpth (ft) 10.97  Hydr. Depth (ft) 8.22 10.78 5.43 

 Conv. Total (cfs) 360170.6  Conv. (cfs) 17016.2 58489.0 284665.4 

 Length Wtd. (ft) 24.70  Wetted Per. (ft) 22.90 29.94 525.98 

 Min Ch El (ft) 291.86  Shear (lb/sq ft) 0.04 0.05 0.02 

 Alpha  1.18  Stream Power (lb/ft s) 1123.54 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 17.53 36.53 68.81 

 C & E Loss (ft)   Cum SA (acres) 6.34 3.17 19.90 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13204.45    Profile: 500 yr

 E.G. Elev (ft) 306.78  Element Left OB Channel Right OB

 Vel Head (ft) 0.01  Wt. n-Val.  0.050 0.040 0.045 

 W.S. Elev (ft) 306.77  Reach Len. (ft) 24.70 24.70 24.70 

 Crit W.S. (ft) 299.05  Flow Area (sq ft) 1178.58 440.63 4935.73 

 E.G. Slope (ft/ft) 0.000026  Area (sq ft) 1178.58 440.63 4935.73 

 Q Total (cfs) 4914.78  Flow (cfs) 613.48 505.66 3795.65 

 Top Width (ft) 911.73  Top Width (ft) 348.63 29.93 533.17 

 Vel Total (ft/s) 0.75  Avg. Vel. (ft/s) 0.52 1.15 0.77 

 Max Chl Dpth (ft) 14.91  Hydr. Depth (ft) 3.38 14.72 9.26 

 Conv. Total (cfs) 955364.5  Conv. (cfs) 119251.0 98292.7 737820.8 

 Length Wtd. (ft) 24.70  Wetted Per. (ft) 350.24 29.94 535.08 

 Min Ch El (ft) 291.86  Shear (lb/sq ft) 0.01 0.02 0.02 

 Alpha  1.11  Stream Power (lb/ft s) 1123.54 0.00 0.00 

 Frctn Loss (ft) 0.00  Cum Volume (acre-ft) 43.64 55.69 114.86 

 C & E Loss (ft) 0.01  Cum SA (acres) 11.94 3.27 21.60 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13172.34BR U    Profile: 2 yr

 E.G. Elev (ft) 295.77  Element Left OB Channel Right OB

 Vel Head (ft) 0.91  Wt. n-Val.   0.040  

 W.S. Elev (ft) 294.86  Reach Len. (ft) 31.00 31.00 31.00 

 Crit W.S. (ft) 294.47  Flow Area (sq ft)  72.39  

 E.G. Slope (ft/ft) 0.011616  Area (sq ft) 0.00 72.39  

 Q Total (cfs) 554.00  Flow (cfs)  554.00  

 Top Width (ft) 25.50  Top Width (ft)  25.50  

 Vel Total (ft/s) 7.65  Avg. Vel. (ft/s)  7.65  

 Max Chl Dpth (ft) 2.99  Hydr. Depth (ft)  2.84  

 Conv. Total (cfs) 5140.3  Conv. (cfs)  5140.3  

 Length Wtd. (ft) 31.00  Wetted Per. (ft)  27.40  

 Min Ch El (ft) 291.86  Shear (lb/sq ft)  1.92  

 Alpha  1.00  Stream Power (lb/ft s) 1123.54 0.00 0.00 

 Frctn Loss (ft) 0.27  Cum Volume (acre-ft) 0.23 6.67 1.77 

 C & E Loss (ft) 0.10  Cum SA (acres) 0.41 2.32 6.65 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13172.34BR U    Profile: 10 yr

 E.G. Elev (ft) 298.70  Element Left OB Channel Right OB

 Vel Head (ft) 2.22  Wt. n-Val.   0.040  

 W.S. Elev (ft) 296.48  Reach Len. (ft) 31.00 31.00 31.00 

 Crit W.S. (ft) 296.48  Flow Area (sq ft)  113.64  

 E.G. Slope (ft/ft) 0.017018  Area (sq ft) 0.00 113.64  

 Q Total (cfs) 1360.00  Flow (cfs)  1360.00  

 Top Width (ft) 25.50  Top Width (ft)  25.50  

 Vel Total (ft/s) 11.97  Avg. Vel. (ft/s)  11.97  

 Max Chl Dpth (ft) 4.61  Hydr. Depth (ft)  4.46  

 Conv. Total (cfs) 10425.3  Conv. (cfs)  10425.3  

 Length Wtd. (ft) 31.00  Wetted Per. (ft)  29.28  

 Min Ch El (ft) 291.86  Shear (lb/sq ft)  4.12  

 Alpha  1.00  Stream Power (lb/ft s) 1123.54 0.00 0.00 

 Frctn Loss (ft) 0.51  Cum Volume (acre-ft) 2.31 13.91 7.14 

 C & E Loss (ft) 0.00  Cum SA (acres) 2.35 2.72 10.03 



  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13172.34BR U    Profile: 50 yr

 E.G. Elev (ft) 302.51  Element Left OB Channel Right OB

 Vel Head (ft) 0.49  Wt. n-Val.     

 W.S. Elev (ft) 302.50  Reach Len. (ft) 31.00 31.00 31.00 

 Crit W.S. (ft) 298.66  Flow Area (sq ft)  243.30 266.14 

 E.G. Slope (ft/ft)   Area (sq ft) 0.00 243.30 263.05 

 Q Total (cfs) 2478.83  Flow (cfs)  1715.65 771.60 

 Top Width (ft) 267.21  Top Width (ft)   267.21 

 Vel Total (ft/s) 0.00  Avg. Vel. (ft/s)  7.05 2.90 

 Max Chl Dpth (ft) 10.63  Hydr. Depth (ft)    

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 31.00  Wetted Per. (ft)  60.44 267.46 

 Min Ch El (ft) 291.86  Shear (lb/sq ft)    

 Alpha  1.31  Stream Power (lb/ft s) 1123.54 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 9.44 25.34 28.11 

 C & E Loss (ft)   Cum SA (acres) 4.23 2.80 15.46 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13172.34BR U    Profile: 100 yr

 E.G. Elev (ft) 302.85  Element Left OB Channel Right OB

 Vel Head (ft) 0.48  Wt. n-Val.     

 W.S. Elev (ft) 302.83  Reach Len. (ft) 31.00 31.00 31.00 

 Crit W.S. (ft) 302.33  Flow Area (sq ft)  243.30 366.36 

 E.G. Slope (ft/ft)   Area (sq ft) 0.00 243.30 361.40 

 Q Total (cfs) 3088.59  Flow (cfs)  1941.84 1151.76 

 Top Width (ft) 318.41  Top Width (ft)   318.41 

 Vel Total (ft/s) 0.00  Avg. Vel. (ft/s)  7.98 3.14 

 Max Chl Dpth (ft) 10.97  Hydr. Depth (ft)    

 Conv. Total (cfs)   Conv. (cfs)    

 Length Wtd. (ft) 31.00  Wetted Per. (ft)  60.44 318.74 

 Min Ch El (ft) 291.86  Shear (lb/sq ft)    

 Alpha  1.19  Stream Power (lb/ft s) 1123.54 0.00 0.00 

 Frctn Loss (ft)   Cum Volume (acre-ft) 17.39 36.37 67.90 

 C & E Loss (ft)   Cum SA (acres) 6.32 3.16 19.66 
  

Plan: RR_Final    ROLAND RUN    UPPER REACH  RS: 13172.34BR U    Profile: 500 yr

 E.G. Elev (ft) 306.77  Element Left OB Channel Right OB

 Vel Head (ft) 0.05  Wt. n-Val.  0.031 0.040 0.035 

 W.S. Elev (ft) 306.72  Reach Len. (ft) 31.00 31.00 31.00 

 Crit W.S. (ft) 303.14  Flow Area (sq ft) 429.48 300.72 2260.86 

 E.G. Slope (ft/ft) 0.000263  Area (sq ft) 429.48 300.72 2260.86 

 Q Total (cfs) 4914.78  Flow (cfs) 390.44 403.97 4120.37 

 Top Width (ft) 911.15  Top Width (ft) 348.22 29.93 533.01 

 Vel Total (ft/s) 1.64  Avg. Vel. (ft/s) 0.91 1.34 1.82 

 Max Chl Dpth (ft) 14.86  Hydr. Depth (ft) 1.23 10.05 4.24 

 Conv. Total (cfs) 302939.8  Conv. (cfs) 24066.4 24899.9 253973.5 

 Length Wtd. (ft) 31.00  Wetted Per. (ft) 357.69 90.37 534.37 

 Min Ch El (ft) 291.86  Shear (lb/sq ft) 0.02 0.05 0.07 

 Alpha  1.11  Stream Power (lb/ft s) 1123.54 0.00 0.00 

 Frctn Loss (ft) 0.02  Cum Volume (acre-ft) 43.19 55.48 112.82 

 C & E Loss (ft) 0.17  Cum SA (acres) 11.74 3.25 21.30 
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