
 

 

Genesee 

County 

Economic 

Development 

Center 

STAMP Discharge Analysis to Oak 

Orchard Creek 

May 22, 2020 

 

 

 

 

 

 

 

 

 

 

 

 

 

JM Davidson Engineering, D.P.C. 

525 Wheatfield Street | Suite 20 

North Tonawanda, New York 14120 

 

 

 



Genesee County Economic Development Center 

STAMP Discharge Analysis to Oak Orchard Creek 

 

  |i 

 

Table of Contents  
Table of Contents ............................................................................................................................................................................... i  

List of Tables ....................................................................................................................................................................................... i  

List of Figures ...................................................................................................................................................................................... i  

List of Appendices ............................................................................................................................................................................. i  

1 Introduction ............................................................................................................................................................................... 1  

2 Hydrologic Analysis ................................................................................................................................................................. 1  

2.1 FEMA ..................................................................................................................................................................................................... 1 

2.2 USGS Stream Stats ........................................................................................................................................................................... 1 

2.3 USGS Gage Data ............................................................................................................................................................................... 1 

2.4 Recommended Discharges ........................................................................................................................................................... 2 

3 Hydraulic Analysis ....................................................................................................................................................................3 

3.1 Geometry ............................................................................................................................................................................................. 3 

3.2 Existing Hydraulic Conditions ...................................................................................................................................................... 3 

3.3 Proposed Conditions ...................................................................................................................................................................... 4 

4 Summary .................................................................................................................................................................................... 6  

List of Tables  
Table 1:  Oak Orchard Creek Peak Discharge Analysis Summary ...................................................................................................... 2 

Table 2:  Recommended Discharges ............................................................................................................................................................. 2 

Table 3:  Comparison of 100-yr WSELs from Existing to Proposed .................................................................................................. 4 

List of Figures  
Figure 1:  Sanitary Effluent Discharge Location map 

Figure 2:  Hydraulic Study Area 

Figure 3:  100-yr Flood Inundation 

List of Appendices  
Appendix A:  FEMA Documentation 

Appendix B:  Stream Stats Reports 

Appendix C:  Photos 

Appendix D:  Hydraulic Model Documentation 

 



Genesee County Economic Development Center 

STAMP Discharge Analysis to Oak Orchard Creek 

 

  | 1 

 

1 Introduction 
JM Davidson Engineering, D.P.C. (JMD) was contracted by CPL to perform a hydraulic analysis of Oak Orchard Creek 

in the Town of Shelby, New York.  The hydraulic analysis is part of the design and impact analysis for the Western 

New York Science and Technology Advanced Manufacturing Park (STAMP) facility proposed by the Genesee County 

Economic Development Center (GCEDC).  As part of the design, the STAMP facility is proposed to provide its own, 

individual wastewater treatment facility (WWTF).  While the STAMP facility is proposed to be constructed in Genesee 

County in the Town of Alabama, the WWTF is proposed to discharge, via a force main, into Oak Orchard Creek in 

the Town of Shelby, Orleans County, approximately 2,500 ft downstream of the Main Street bridge (Figure 1). 

The purpose of this hydraulic analysis is to determine the impact to flooding, if any, that the additional WWTF 

effluent discharge will have on Oak Orchard Creek in the vicinity of the anticipated force main discharge location 

(“Project Area”). 

2 Hydrologic Analysis 

2.1 FEMA 

Within the Town of Shelby, there is no Special Flood Hazard Area (SFHA) associated with Oak Orchard Creek.  Oak 

Orchard Creek, in the vicinity of the Project Area, is located on FIRM map panel 361258B03, effective December 23, 

1983; however, this panel is not individually printed as the entire area is categorized as Zone C.  The Map Index for 

the Town of Shelby is included in Appendix A. 

Within the Village of Medina, at the downstream limits of the hydraulic analysis study area, Oak Orchard Creek is 

shown with an approximate floodplain categorized as a Zone A, as depicted on FIRM map panel 3606440001B, 

effective March 28, 1980.  The FIRM panel for the Village of Medina is included in Appendix A. 

Since Oak Orchard Creek was not studied in detail by FEMA for the development of the FIRMs in the Town of Shelby 

or the Village of Medina, no detailed information on the anticipated flood levels or discharges is available from 

FEMA.   

2.2 USGS Stream Stats 

A USGS Stream Stats analysis was run for Oak Orchard Creek at a location downstream of the Main Street bridge 

crossing, near the anticipated force main discharge location.  The drainage area at this point is approximately 153 

square miles.  Table 1 provides the Stream Stats estimated peak discharges.  The Stream Stats report is included in 

Appendix B. 

2.3 USGS Gage Data 

Within the vicinity of the Project Area, two USGS gages were identified as sources of potential discharge data: 

• USGS 04220045 Oak Orchard Creek Near Shelby, NY – This is an inactive station, located upstream of the 

study area, just upstream of the Harrison Road bridge crossing.  This station has a 13 year period of record 

of peak discharges including 1977, 1978, 2009-2019.  The drainage area at this location is reported as 146 

square miles. 

• USGS 04220150 Oak Orchard Creek C at Medina, NY – This is an inactive station, located within the hydraulic 

study area just upstream of the Maple Ridge Road bridge crossing.  The station has a 15 year period of 
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record of peak discharges ranging from 1962 to 1976.  The drainage area at this location is reported as 157 

square miles. 

Log Pearson Type III (LPIII) analyses were conducted for the peak discharge data at both gages to determine the 

statistical peak discharge for various return periods.  These peak discharges were then compared to the peak 

discharges estimated using Stream Stats at the same location.  While the period of record for both gages is relatively 

short, the LPIII analyses show that the Stream Stats, which uses regression equation analyses, seems to be over 

estimating the anticipated peak discharges throughout Oak Orchard Creek – and therefore is not recommended to 

be utilized as the design discharges in the hydraulic model.  The LPIII data is provided in Table 1 . 

Since the USGS gage data has a limited period of record, a secondary analysis was conducted in accordance with 

USGS SIR 2006-5112 Magnitude and Frequency of Floods in New York, which determines peak discharges using 

regression equations; however, the data is weighted with the nearby gage LPIII data.  This data is shown in Table 1. 

Table 1:  Oak Orchard Creek Peak Discharge Analysis Summary 

 

2.4 Recommended Discharges 

It is recommended that the gage weighted LPIII data be utilized as the most reliable indicator of potential peak 

flood discharges since the regression equations appear too conservative and since the period of record for the two 

USGS gages is relatively short.  The weighted LPIII data provides a more conservative discharge value than the LPIII 

data alone; however, is not as conservative as the regression equations alone.  Since there is very little drainage area 

increase between the Main Street bridge and the USGS gage near Maple Ridge Road bridge on Oak Orchard Creek, 

it is recommended that the weighted LPIII data from the downstream gage be used in the hydraulic design analysis.  

Table 2 shows the recommended discharges for the hydraulic analysis. 

Table 2:  Recommended Discharges 

Recommended Peak Discharges 

Return Interval 
Discharge 

(cfs) 

10-yr 1,640 

50-yr 2,200 

100-yr 2,420 

500-yr 2,910 

Drainage Area 

(Sq. Mi.):
146 146 146 153 153 157 157

Return Period

Stream Stats 

@ Harrison 

Road

LPIII @ 

Harrison 

Road

Weighted 

LPIII @ 

Harrison 

Road

Stream Stats 

@ Main 

Street

Stream Stats 

@ Medina 

Gage

LPIII @ 

Medina 

Gage

Weighted 

LPIII @ 

Medina 

Gage

10-yr 2,540 1,128 1,375 2,570 2,570 1,460 1,640

50-yr 3,480 1,388 1,785 3,500 3,500 1,810 2,200

100-yr 3,870 1,493 1,955 3,890 3,890 1,940 2,420

500-yr 4,850 1,750 2,369 4,850 4,850 2,210 2,910

Oak Orchard Discharges
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3 Hydraulic Analysis 
A hydraulic model was built for Oak Orchard creek using HEC-RAS version 5.0.7.  The model extends from just 

downstream of the Shelby Center Dam, upstream of the Main Street bridge crossing, to the downstream end of 

John E. Butts Memorial Park in the Village of Medina.  The model is approximately 10,000 feet in length (Figure 2). 

3.1 Geometry 

The hydraulic model was built using available 1m LiDAR data from the NYSDEC GIS Database.  Since the proposed 

model will not change any geometry, only discharge, it was assumed that the utilization of LiDAR data would be 

sufficient for this model. 

JMD staff conducted a field visit on May 4, 2020 to take field measurements of the Main Street bridge and the Maple 

Ridge Road bridge, including channel depths in the vicinity of the bridges.  This data was incorporated into the 

model.  Channel modifications were made to the LiDAR cross-sections to mimic the channel depths measured in 

the field, while maintaining a similar profile to that of the original hydro-flattened LiDAR sections. 

Photos from the field visit are included in Appendix C. 

3.2 Existing Hydraulic Conditions 

Oak Orchard flows from south to north.  Upstream of the Project Area, a small run of river dam controls water levels 

upstream of Main Street.  The dam is a Class B dam that looks to have been a former mill dam.  The mill race is still 

active along the left side of the creek.  The mill race re-enters the main channel downstream of Main Street.  The 

project proposes no changes to the function or discharges at the dam; therefore, the model begins just downstream 

of the dam. 

Between the dam and the Main Street bridge, the channel is moderately steep.  Approaching the bridge, the channel 

is comprised of bedrock.  The channel takes a significant drop just upstream of the bridge, where a small hydraulic 

jump occurs.  Under the bridge and a short distance downstream, the bedrock channel is relatively flat with a 

moderate grade.   

The Main Street bridge is a single span concrete bridge with vertical abutments.  The footings are exposed at both 

abutments.  A pipe bridge is located just upstream of the roadway bridge.  The pipe bridge is comprised of two I-

beams.  The low chord of the pipe bridge appears to be the same or slightly higher than the roadway bridge.  The 

bridges are skewed 26° from the flow direction of the channel, thus reducing the effective width of the bridge 

opening. 

Based on the existing conditions modeling, the Main Street bridge has over 4 feet of freeboard to passing the 100-

yr event.   

Approximately 75 feet downstream of the bridge, the bedrock channel begins to steepen significantly.  The channel 

meanders to the right slightly and the bed elevation drops over 30 feet over the next 875 feet, with the steepest fall 

in the first 200 feet.  This drop in elevation brings the channel down into a gulley running parallel to S Gravel Road.   

It is probable that portions of the upper reach of the study area achieve supercritical flow during some events.  Since 

true supercritical flow is rare in natural conditions, and would result in lower water surface elevations, the model 

was run using subcritical flow only.  This allows portions of the model to reach critical depth but does not calculate 

the lower potential supercritical flow depths.  This provides a more conservative water depth and flood inundation 

level for the reach. 
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Near the end of Mill Street is where the channel begins to flatten out again, as evidenced by the braided channels 

visible in the aerial imagery and the LiDAR data.  The channel is nearly 50 feet below the surrounding ground 

elevation along S Gravel Road to the west and the agricultural fields to the east.  It is in this area that the force main 

is proposed to discharge. 

The channel and gulley meanders south through a densely wooded area until nearing Maple Ridge Road.  

Approaching Maple Ridge Road, the channel is much flatter with a defined stream and banks.  Near the roadway, 

several maintained properties bound the channel and the floodplain is significantly less wooded than upstream.   

Maple Ridge Road bridge is a single span girder bridge perpendicular to the channel with vertical abutments.  The 

channel bottom is gravel and silt.  At the time of the site visit the channel flow width extended from abutment to 

abutment. 

Based on the existing conditions modeling, the Maple Ridge Road bridge has just under 2 feet of freeboard for the 

50-yr event and approximately 1.7 ft of freeboard for the 100-yr event.  NYSDOT criteria requires bridges to maintain 

2 feet of freeboard for the 50-yr event, thus supporting the approximate conditions of this model. 

Approaching Maple Ridge Road and downstream of the bridge, the channel is no longer in a gulley and flow is 

allowed to expand to the adjacent floodplains.   

The hydraulic modeling shows that no structures are impacted by the existing 100-yr flood elevations and both 

bridges in the study area are able to pass the 100-yr event with freeboard. 

3.3 Proposed Conditions 

Currently, the STAMP WWTF is proposing a maximum discharge of 6 MGD (9.3 cfs) through the force main into Oak 

Orchard Creek at the proposed force main discharge location resulting in a 0.4% increase to the 100-yr discharge. 

In order to determine the impacts of the slight increase in flow, the proposed model was developed utilizing the 

existing condition geometry and increasing the peak discharges by 9.3 cfs beginning roughly 2,000 feet downstream 

of the Main Street bridge (XS 7887).  Table 3 shows a comparison of the water surface elevations for the 100-yr 

event for both the existing and proposed conditions within the hydraulic study area.  Figure 3 shows the 100-yr 

flood extents within the hydraulic study area.  Documentation from the hydraulic model is included in Appendix D. 

Table 3:  Comparison of 100-yr WSELs from Existing to Proposed 

River Sta Profile 

Existing 

WSEL  

(ft) 

Proposed 

WSEL 

(ft) 

Difference 
 

 

10530 100-yr 597.02 597.02 0.00 

 

10316 100-yr 593.65 593.65 0.00 

 

10148 100-yr 592.35 592.35 0.00 

 

10079 100-yr 590.90 590.90 0.00 

 

10055 100-yr 590.89 590.89 0.00 

 

10023 Main Street Bridge 

 

9983 100-yr 589.22 589.22 0.00 

 

9908 100-yr 587.20 587.20 0.00 
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River Sta Profile 

Existing 

WSEL  

(ft) 

Proposed 

WSEL 

(ft) 

Difference 
 

 

9843 100-yr 576.53 576.53 0.00 

 

9737 100-yr 567.77 567.77 0.00 

 

9614 100-yr 563.61 563.61 0.00 

 

9393 100-yr 557.70 557.70 0.00 

 

9052 100-yr 551.56 551.56 0.00 

 

8678 100-yr 547.16 547.16 0.00 

 

8379 100-yr 544.16 544.16 0.00 

 

7887 100-yr 542.08 542.09 0.01 

 

7518 100-yr 541.72 541.73 0.01 

 

7013 100-yr 541.13 541.14 0.01 

 

6428 100-yr 540.99 541.01 0.02 

 

5965 100-yr 540.80 540.81 0.01 

 

5304 100-yr 540.36 540.38 0.02 

 

4450 100-yr 539.67 539.68 0.01 

 

3779 100-yr 538.95 538.96 0.01 

 

3345 100-yr 538.52 538.53 0.01 

 

3031 100-yr 538.29 538.30 0.01 

 

2757 100-yr 538.02 538.03 0.01 

 

2444 100-yr 537.31 537.32 0.01 

 

2349 100-yr 536.83 536.84 0.01 

 

2316 Maple Ridge Road Bridge 

 

2274 100-yr 536.28 536.27 -0.01 

 

2158 100-yr 536.07 536.06 -0.01 

 

1835 100-yr 535.13 535.14 0.01 

 

1407 100-yr 533.05 533.06 0.01 

 

1009 100-yr 531.94 531.95 0.01 

 

634 100-yr 529.50 529.52 0.02 

 

276 100-yr 526.47 526.47 0.00 

 

116 100-yr 523.20 523.21 0.01 
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4 Summary 
The 9.3 cfs (6 MGD) anticipated increased peak discharge to Oak Orchard Creek is a very small quantity compared 

to the overall statistical peak discharges.  The hydraulic modeling indicates that the increased discharge will have a 

negligible effect on the flood elevations in Oak Orchard Creek.  There will be no impact to the existing bridge 

hydraulics at Maple Ridge Road bridge and no structures will be impacted by the increased discharge.  The discharge 

will have a greater impact on lesser storms since the peak WWTF discharge has the potential to be a larger 

percentage of the riverine peak discharge (i.e., 0.6% increase to the 10-yr); however, the increase is still very small 

and would not result in significant observable changes to the anticipated water surface elevations.  Therefore, no 

mitigation is recommended. 

Since there is no detailed FEMA analysis for this area of Oak Orchard Creek, floodplain regulations do not require a 

no-rise analysis, nor would a Letter of Map revision be required.  No structures are impacted by the increased 

discharge.  As such, the discharge point is in compliance with FEMA regulations. 
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Q-RLH,* K/<:/024Q27<51/ CEOC N/<:/02 T SEZF

GHL G/504H00>564L>07;;490490:3/= OaEC 90:3/= ZEaZ `̀ Ebb

K/5Xef67U4Q2529=29:=4f67U4L/N7<2ghiijklmnnkopqrstkju

|}~��|����������}������~��������|}���|����������}������~�������������������������������|���������������������������������������������������



��������� ����	
��	��

���
��������	
��	��������������� ���

��������� �����  !�� �" �"# "$��%&'()�&��������� �����  !�� �" �"# "$��%&'()�&

*+,-./012.3014.56778 **9: ;<=>?@ >9+A >9+A ,+>

*+-./012.3014.56778 *>>: ;<=>?@ >>+> >>+> ,

,./012.3014.56778 *-B: ;<=>?@ >,+> >,+> *+C

-./012.3014.56778 ,*B: ;<=>?@ >,+, >,+, ,+9

*:./012.3014.56778 ,-A: ;<=>?@ >,+C >,+C >+*

,-./012.3014.56778 >**: ;<=>?@ >9+9 >9+9 >+C

-:./012.3014.56778 >-:: ;<=>?@ >-+D >-+D 9+-

*::./012.3014.56778 >DC: ;<=>?@ >A+, >A+, 9+C

,::./012.3014.56778 9>,: ;<=>?@ >C >C -+,

-::./012.3014.56778 9D-: ;<=>?@ 9*+9 9*+9 -+-

EFGHIJKLMNOPGPQRPQSRNTQPGPQLUR

V�W��X'Y��Z�)[X'\)��Z�]�)X'̂&_&X'�!['�W��ZX'̀ &a&XbccdX'̀ �e!���[�'�!['\)�$��!�f'g]'\�gg[�'�!'h�i'(g)jk' &�&'l�g�ge����

��)%�f'����!��]��'m!%����e���g!�'Y�#g)�'bccdnoppbX'pob'#&'qZ��#krr#�s�&��e�&eg%r��)rbccdroppbrt

u1v4;w66.x<1<y@<yz@.3121{0<02@|}~~����������}���������������������������������������~~���}���

��)�W���)'�g[� ��)�W���)'h�W� �����  !��� `�!'V�W�� `� 'V�W��

¡¢£¤¢¥¤ ¡21yv1¦0.¤201 *-> @§w120.{y60@ *+:A >9C

u1v4;w66.x<1<y@<yz@.567̈ .¢0©72<|}~~����������}���������������������������������������~~���}���

ª«¬­®ª̄°±²³́²µ¶®«¶́°̄·̧¬¹ºµ»°̄¼®ª«½­®ª̄°±²³́²µ¶®«¶́°̄·̧¬¹¾¿¿°̄¼®ÀÁ¿­®À́ ¶̧±̧ ±̄®Á̄ µ̄̄®µÂ®ª̄°±²³́²µ¶¼®ÀÁ­®À́ ¶̧±̧ ±̄®Á̄ µ̄̄®Ãµ́Ä°̄®¹¹®Å°°®̄°¿µ̄ Ǽ
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Appendix C:   

Photos



Genesee County Economic Development Center 

STAMP Discharge Analysis to Oak Orchard Creek 

C |1 

 

Photo 1:  Looking upstream from Main Street bridge. 

 

Photo 2:  Looking downstream from right bank at Main Street bridge and upstream attached pipe bridge. 



Genesee County Economic Development Center 

STAMP Discharge Analysis to Oak Orchard Creek 

C |2 

 

 

Photo 3:  Looking upstream from left bank at Main Street bridge. 

 

Photo 4:  Looking downstream from Main Street bridge. 



Genesee County Economic Development Center 

STAMP Discharge Analysis to Oak Orchard Creek 

C |3 

 

Photo 5:  Looking downstream at meander and steep drop just downstream of Main Street bridge. 

 

Photo 6:  Looking upstream from Maple Ridge Road bridge. 

 



Genesee County Economic Development Center 

STAMP Discharge Analysis to Oak Orchard Creek 

C |4 

 

Photo 7:  Looking downstream from right bank at Maple Ridge Road bridge. 

 

 

 

 

Photo 8:  Looking upstream at Maple Ridge Road bridge. 



Genesee County Economic Development Center 

STAMP Discharge Analysis to Oak Orchard Creek 

C |5 

 

Photo 9:  Looking downstream from Maple Ridge Road bridge. 

 

 



  

 

Appendix D:   

Hydraulic Model Documentation 
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HEC-RAS   River: Oak Orchard   Reach: Oak Orchard    Profile: 10-yr

Reach River Sta Profile Plan 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)  

Oak Orchard 10530   10-yr EX 1640.00 593.69 596.37 596.37 597.45 0.012167 8.58 226.95 116.41 0.96

Oak Orchard 10530   10-yr Prop 1640.00 593.69 596.37 596.37 597.45 0.012167 8.58 226.95 116.41 0.96

Oak Orchard 10316   10-yr EX 1640.00 589.69 592.79 592.79 594.05 0.011619 9.11 199.91 96.44 0.95

Oak Orchard 10316   10-yr Prop 1640.00 589.69 592.79 592.79 594.05 0.011619 9.11 199.91 96.44 0.95

Oak Orchard 10148   10-yr EX 1640.00 587.21 591.32 590.65 592.09 0.005214 7.49 294.38 100.71 0.67

Oak Orchard 10148   10-yr Prop 1640.00 587.21 591.32 590.65 592.09 0.005214 7.49 294.38 100.71 0.67

Oak Orchard 10079   10-yr EX 1640.00 586.48 590.09 590.09 591.47 0.013078 9.42 174.70 65.76 1.00

Oak Orchard 10079   10-yr Prop 1640.00 586.48 590.09 590.09 591.47 0.013078 9.42 174.70 65.76 1.00

Oak Orchard 10055   10-yr EX 1640.00 584.52 589.67 588.10 590.41 0.003634 6.90 239.34 53.09 0.56

Oak Orchard 10055   10-yr Prop 1640.00 584.52 589.67 588.10 590.41 0.003634 6.90 239.34 53.09 0.56

Oak Orchard 10023   Bridge

Oak Orchard 9983    10-yr EX 1640.00 584.55 588.22 588.22 589.90 0.013286 10.37 158.10 47.59 1.00

Oak Orchard 9983    10-yr Prop 1640.00 584.55 588.22 588.22 589.90 0.013286 10.37 158.10 47.59 1.00

Oak Orchard 9908    10-yr EX 1640.00 582.56 586.28 586.28 587.80 0.011932 9.96 173.41 61.98 0.98

Oak Orchard 9908    10-yr Prop 1640.00 582.56 586.28 586.28 587.80 0.011932 9.96 173.41 61.98 0.98

Oak Orchard 9843    10-yr EX 1640.00 571.40 575.49 575.49 577.22 0.012500 10.55 155.99 47.17 1.00

Oak Orchard 9843    10-yr Prop 1640.00 571.40 575.49 575.49 577.22 0.012500 10.55 155.99 47.17 1.00

Oak Orchard 9737    10-yr EX 1640.00 564.18 567.00 567.00 568.27 0.013692 9.03 181.60 72.45 1.01

Oak Orchard 9737    10-yr Prop 1640.00 564.18 567.00 567.00 568.27 0.013693 9.03 181.59 72.45 1.01

Oak Orchard 9614    10-yr EX 1640.00 560.00 562.88 562.88 564.12 0.014080 8.92 183.87 75.54 1.01

Oak Orchard 9614    10-yr Prop 1640.00 560.00 562.88 562.88 564.12 0.014072 8.92 183.90 75.54 1.01

Oak Orchard 9393    10-yr EX 1640.00 553.09 556.69 556.69 558.32 0.013837 10.25 160.04 49.61 1.01

Oak Orchard 9393    10-yr Prop 1640.00 553.09 556.69 556.69 558.32 0.013838 10.25 160.04 49.61 1.01

Oak Orchard 9052    10-yr EX 1640.00 547.08 550.92 550.68 552.17 0.010439 8.96 182.95 58.37 0.89

Oak Orchard 9052    10-yr Prop 1640.00 547.08 550.92 550.68 552.17 0.010444 8.97 182.93 58.37 0.89

Oak Orchard 8678    10-yr EX 1640.00 543.37 546.44 546.44 547.56 0.014480 8.47 193.66 88.64 1.01

Oak Orchard 8678    10-yr Prop 1640.00 543.37 546.44 546.44 547.56 0.014469 8.47 193.71 88.64 1.01

Oak Orchard 8379    10-yr EX 1640.00 540.51 543.67 543.15 544.43 0.007289 6.99 240.42 110.50 0.74

Oak Orchard 8379    10-yr Prop 1640.00 540.51 543.67 543.15 544.43 0.007270 6.99 240.66 110.62 0.74

Oak Orchard 7887    10-yr EX 1640.00 537.08 540.90 539.90 541.56 0.004677 6.53 281.61 203.76 0.61

Oak Orchard 7887    10-yr Prop 1649.30 537.08 540.92 539.91 541.57 0.004647 6.53 285.14 205.89 0.61

Oak Orchard 7518    10-yr EX 1640.00 535.34 540.47 540.69 0.001105 3.80 483.69 192.29 0.31

Oak Orchard 7518    10-yr Prop 1649.30 535.34 540.48 540.71 0.001107 3.81 486.84 193.37 0.31

Oak Orchard 7013    10-yr EX 1640.00 534.39 539.89 540.14 0.001080 4.04 456.23 126.99 0.31

Oak Orchard 7013    10-yr Prop 1649.30 534.39 539.90 540.15 0.001080 4.05 458.33 127.09 0.31

Oak Orchard 6428    10-yr EX 1640.00 533.00 539.71 539.80 0.000289 2.45 899.02 369.86 0.17

Oak Orchard 6428    10-yr Prop 1649.30 533.00 539.72 539.81 0.000289 2.45 905.30 370.20 0.17

Oak Orchard 5965    10-yr EX 1640.00 532.61 539.52 539.63 0.000422 2.91 832.84 271.52 0.21

Oak Orchard 5965    10-yr Prop 1649.30 532.61 539.53 539.65 0.000422 2.91 837.43 271.63 0.21

Oak Orchard 5304    10-yr EX 1640.00 532.17 539.14 539.31 0.000575 3.50 656.86 147.38 0.24

Oak Orchard 5304    10-yr Prop 1649.30 532.17 539.16 539.33 0.000576 3.50 659.23 147.45 0.24

Oak Orchard 4450    10-yr EX 1640.00 532.38 538.53 538.73 0.000810 3.83 595.57 153.42 0.28

Oak Orchard 4450    10-yr Prop 1649.30 532.38 538.54 538.74 0.000811 3.84 597.87 153.59 0.28

Oak Orchard 3779    10-yr EX 1640.00 532.50 537.84 538.07 0.001214 4.21 557.10 169.68 0.33

Oak Orchard 3779    10-yr Prop 1649.30 532.50 537.85 538.09 0.001214 4.21 559.58 169.80 0.33

Oak Orchard 3345    10-yr EX 1640.00 532.32 537.40 537.59 0.000975 3.65 575.92 166.49 0.30

Oak Orchard 3345    10-yr Prop 1649.30 532.32 537.42 537.60 0.000975 3.65 578.36 166.57 0.30

Oak Orchard 3031    10-yr EX 1640.00 532.14 537.18 537.33 0.000665 3.10 569.94 140.55 0.25

Oak Orchard 3031    10-yr Prop 1649.30 532.14 537.20 537.34 0.000666 3.10 571.98 140.60 0.25

Oak Orchard 2757    10-yr EX 1640.00 532.23 536.86 537.08 0.001245 4.03 587.57 234.09 0.33

Oak Orchard 2757    10-yr Prop 1649.30 532.23 536.87 537.09 0.001242 4.03 591.08 234.42 0.33

Oak Orchard 2444    10-yr EX 1640.00 531.15 536.25 536.60 0.001809 4.75 356.00 91.60 0.40

STAMP Oak Orchard Discharge Analaysis
Standard Table 1 - 10-YR



HEC-RAS   River: Oak Orchard   Reach: Oak Orchard    Profile: 10-yr (Continued)

Reach River Sta Profile Plan 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)  

Oak Orchard 2444    10-yr Prop 1649.30 531.15 536.27 536.62 0.001811 4.76 357.26 91.67 0.40

Oak Orchard 2349    10-yr EX 1640.00 530.94 535.90 534.12 536.39 0.002464 5.68 308.64 77.57 0.47

Oak Orchard 2349    10-yr Prop 1649.30 530.94 535.91 534.13 536.40 0.002469 5.70 309.56 77.60 0.47

Oak Orchard 2316    Bridge

Oak Orchard 2274    10-yr EX 1640.00 530.87 535.43 536.12 0.004529 6.65 255.07 125.68 0.61

Oak Orchard 2274    10-yr Prop 1649.30 530.87 535.45 536.13 0.004532 6.66 255.94 125.89 0.62

Oak Orchard 2158    10-yr EX 1640.00 530.58 535.14 533.85 535.68 0.003080 6.13 346.01 150.02 0.51

Oak Orchard 2158    10-yr Prop 1649.30 530.58 535.15 533.87 535.69 0.003082 6.14 347.52 150.49 0.52

Oak Orchard 1835    10-yr EX 1640.00 529.64 534.18 534.69 0.002965 5.95 363.15 158.43 0.51

Oak Orchard 1835    10-yr Prop 1649.30 529.64 534.19 534.70 0.002963 5.96 365.15 158.61 0.51

Oak Orchard 1407    10-yr EX 1640.00 528.35 532.18 532.96 0.005573 7.17 255.20 105.14 0.68

Oak Orchard 1407    10-yr Prop 1649.30 528.35 532.19 532.98 0.005573 7.19 256.35 105.21 0.68

Oak Orchard 1009    10-yr EX 1640.00 526.74 530.81 531.27 0.003027 5.48 320.23 117.37 0.50

Oak Orchard 1009    10-yr Prop 1649.30 526.74 530.82 531.28 0.003020 5.49 321.92 117.44 0.50

Oak Orchard 634     10-yr EX 1640.00 524.56 528.81 529.73 0.005486 7.80 230.13 71.08 0.69

Oak Orchard 634     10-yr Prop 1649.30 524.56 528.81 529.74 0.005504 7.82 230.79 71.12 0.69

Oak Orchard 276     10-yr EX 1640.00 522.85 525.70 525.70 526.90 0.012151 8.81 196.44 107.80 0.95

Oak Orchard 276     10-yr Prop 1649.30 522.85 525.71 525.71 526.91 0.012112 8.81 197.66 108.08 0.95

Oak Orchard 116     10-yr EX 1640.00 521.01 522.80 522.80 523.48 0.016517 6.66 246.39 182.49 1.01

Oak Orchard 116     10-yr Prop 1649.30 521.01 522.80 522.80 523.49 0.016488 6.67 247.37 182.50 1.01

STAMP Oak Orchard Discharge Analaysis
Standard Table 1 - 10-YR



  

HEC-RAS   River: Oak Orchard   Reach: Oak Orchard    Profile: 50-yr

Reach River Sta Profile Plan 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)  

Oak Orchard 10530   50-yr EX 2200.00 593.69 596.85 596.85 598.13 0.011667 9.45 283.74 120.21 0.97

Oak Orchard 10530   50-yr Prop 2200.00 593.69 596.85 596.85 598.13 0.011667 9.45 283.74 120.21 0.97

Oak Orchard 10316   50-yr EX 2200.00 589.69 593.34 593.34 594.84 0.011134 10.04 259.95 121.65 0.96

Oak Orchard 10316   50-yr Prop 2200.00 589.69 593.34 593.34 594.84 0.011134 10.04 259.95 121.65 0.96

Oak Orchard 10148   50-yr EX 2200.00 587.21 592.07 592.95 0.004912 8.17 369.84 102.70 0.67

Oak Orchard 10148   50-yr Prop 2200.00 587.21 592.07 592.95 0.004912 8.17 369.84 102.70 0.67

Oak Orchard 10079   50-yr EX 2200.00 586.48 590.70 590.70 592.35 0.012026 10.33 215.40 67.91 0.99

Oak Orchard 10079   50-yr Prop 2200.00 586.48 590.70 590.70 592.35 0.012026 10.33 215.40 67.91 0.99

Oak Orchard 10055   50-yr EX 2200.00 584.52 590.57 588.84 591.50 0.003648 7.77 288.24 55.14 0.58

Oak Orchard 10055   50-yr Prop 2200.00 584.52 590.57 588.84 591.50 0.003648 7.77 288.24 55.14 0.58

Oak Orchard 10023   Bridge

Oak Orchard 9983    50-yr EX 2200.00 584.55 588.95 588.95 590.97 0.012416 11.41 193.60 50.53 1.00

Oak Orchard 9983    50-yr Prop 2200.00 584.55 588.95 588.95 590.97 0.012416 11.41 193.60 50.53 1.00

Oak Orchard 9908    50-yr EX 2200.00 582.56 586.94 586.94 588.77 0.011249 10.97 214.95 63.40 0.99

Oak Orchard 9908    50-yr Prop 2200.00 582.56 586.94 586.94 588.77 0.011249 10.97 214.95 63.40 0.99

Oak Orchard 9843    50-yr EX 2200.00 571.40 576.25 576.25 578.33 0.011527 11.57 192.76 49.67 1.00

Oak Orchard 9843    50-yr Prop 2200.00 571.40 576.25 576.25 578.33 0.011527 11.57 192.76 49.67 1.00

Oak Orchard 9737    50-yr EX 2200.00 564.18 567.56 567.56 569.08 0.012985 9.88 222.77 74.45 1.01

Oak Orchard 9737    50-yr Prop 2200.00 564.18 567.56 567.56 569.08 0.012985 9.88 222.77 74.45 1.01

Oak Orchard 9614    50-yr EX 2200.00 560.00 563.43 563.43 564.91 0.013135 9.76 225.33 76.08 1.00

Oak Orchard 9614    50-yr Prop 2200.00 560.00 563.43 563.43 564.91 0.013135 9.76 225.33 76.08 1.00

Oak Orchard 9393    50-yr EX 2200.00 553.09 557.42 557.42 559.36 0.013287 11.18 196.85 51.30 1.01

Oak Orchard 9393    50-yr Prop 2200.00 553.09 557.42 557.42 559.36 0.013287 11.18 196.85 51.30 1.01

Oak Orchard 9052    50-yr EX 2200.00 547.08 551.38 551.33 553.09 0.012236 10.50 209.44 58.85 0.98

Oak Orchard 9052    50-yr Prop 2200.00 547.08 551.38 551.33 553.09 0.012241 10.51 209.42 58.85 0.98

Oak Orchard 8678    50-yr EX 2200.00 543.37 546.97 546.94 548.27 0.012858 9.14 242.11 100.17 0.98

Oak Orchard 8678    50-yr Prop 2200.00 543.37 546.97 546.94 548.27 0.012883 9.14 241.95 100.12 0.98

Oak Orchard 8379    50-yr EX 2200.00 540.51 544.04 543.69 545.08 0.008610 8.21 295.81 225.47 0.82

Oak Orchard 8379    50-yr Prop 2200.00 540.51 544.04 543.69 545.08 0.008590 8.20 296.29 226.34 0.82

Oak Orchard 7887    50-yr EX 2200.00 537.08 541.77 542.37 0.003501 6.52 470.97 230.32 0.55

Oak Orchard 7887    50-yr Prop 2209.30 537.08 541.78 542.39 0.003485 6.51 474.12 230.84 0.55

Oak Orchard 7518    50-yr EX 2200.00 535.34 541.39 541.64 0.001009 4.10 666.93 203.00 0.31

Oak Orchard 7518    50-yr Prop 2209.30 535.34 541.40 541.65 0.001008 4.10 669.81 203.11 0.31

Oak Orchard 7013    50-yr EX 2200.00 534.39 540.80 541.11 0.001090 4.52 580.07 191.84 0.32

Oak Orchard 7013    50-yr Prop 2209.30 534.39 540.82 541.12 0.001091 4.52 582.84 199.24 0.32

Oak Orchard 6428    50-yr EX 2200.00 533.00 540.65 540.75 0.000287 2.67 1263.54 398.68 0.17

Oak Orchard 6428    50-yr Prop 2209.30 533.00 540.67 540.77 0.000287 2.68 1269.37 399.93 0.17

Oak Orchard 5965    50-yr EX 2200.00 532.61 540.46 540.59 0.000416 3.17 1092.45 279.99 0.21

Oak Orchard 5965    50-yr Prop 2209.30 532.61 540.47 540.60 0.000416 3.18 1096.52 280.14 0.21

Oak Orchard 5304    50-yr EX 2200.00 532.17 540.04 540.25 0.000636 4.00 791.10 151.39 0.26

Oak Orchard 5304    50-yr Prop 2209.30 532.17 540.06 540.27 0.000637 4.01 793.20 151.45 0.26

Oak Orchard 4450    50-yr EX 2200.00 532.38 539.37 539.62 0.000879 4.35 727.20 159.92 0.29

Oak Orchard 4450    50-yr Prop 2209.30 532.38 539.38 539.63 0.000880 4.36 729.28 159.99 0.29

Oak Orchard 3779    50-yr EX 2200.00 532.50 538.65 538.93 0.001213 4.65 697.91 175.21 0.34

Oak Orchard 3779    50-yr Prop 2209.30 532.50 538.67 538.95 0.001213 4.66 700.16 175.29 0.34

Oak Orchard 3345    50-yr EX 2200.00 532.32 538.22 538.45 0.000968 4.05 714.40 170.54 0.30

Oak Orchard 3345    50-yr Prop 2209.30 532.32 538.24 538.46 0.000968 4.05 716.61 170.60 0.30

Oak Orchard 3031    50-yr EX 2200.00 532.14 537.99 538.18 0.000699 3.52 685.48 143.45 0.26

Oak Orchard 3031    50-yr Prop 2209.30 532.14 538.01 538.20 0.000700 3.53 687.32 143.50 0.26

Oak Orchard 2757    50-yr EX 2200.00 532.23 537.70 537.94 0.001120 4.28 797.98 273.01 0.33

Oak Orchard 2757    50-yr Prop 2209.30 532.23 537.72 537.95 0.001118 4.29 801.63 274.42 0.33

Oak Orchard 2444    50-yr EX 2200.00 531.15 537.03 537.47 0.001887 5.40 428.32 95.50 0.42

STAMP Oak Orchard Discharge Analysis
Standard Table 1 - 50YR



HEC-RAS   River: Oak Orchard   Reach: Oak Orchard    Profile: 50-yr (Continued)

Reach River Sta Profile Plan 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)  

Oak Orchard 2444    50-yr Prop 2209.30 531.15 537.04 537.49 0.001888 5.41 429.48 95.56 0.42

Oak Orchard 2349    50-yr EX 2200.00 530.94 536.58 534.74 537.24 0.002754 6.59 360.75 79.47 0.51

Oak Orchard 2349    50-yr Prop 2209.30 530.94 536.59 534.75 537.25 0.002758 6.60 361.57 79.50 0.51

Oak Orchard 2316    Bridge

Oak Orchard 2274    50-yr EX 2200.00 530.87 536.05 536.93 0.004779 7.58 302.59 132.07 0.65

Oak Orchard 2274    50-yr Prop 2209.30 530.87 536.06 536.95 0.004785 7.59 303.30 132.15 0.65

Oak Orchard 2158    50-yr EX 2200.00 530.58 535.81 534.57 536.47 0.003202 6.87 430.40 195.21 0.54

Oak Orchard 2158    50-yr Prop 2209.30 530.58 535.82 534.58 536.48 0.003204 6.89 431.69 195.78 0.54

Oak Orchard 1835    50-yr EX 2200.00 529.64 534.88 535.46 0.002891 6.50 478.48 170.65 0.51

Oak Orchard 1835    50-yr Prop 2209.30 529.64 534.89 535.47 0.002890 6.51 480.33 170.84 0.51

Oak Orchard 1407    50-yr EX 2200.00 528.35 532.81 533.76 0.005501 7.97 322.65 108.50 0.69

Oak Orchard 1407    50-yr Prop 2209.30 528.35 532.82 533.77 0.005499 7.98 323.74 108.54 0.69

Oak Orchard 1009    50-yr EX 2200.00 526.74 531.63 532.15 0.002671 5.89 418.45 121.14 0.49

Oak Orchard 1009    50-yr Prop 2209.30 526.74 531.64 532.17 0.002667 5.90 420.00 121.20 0.49

Oak Orchard 634     50-yr EX 2200.00 524.56 529.33 530.59 0.006440 9.16 267.87 73.16 0.76

Oak Orchard 634     50-yr Prop 2209.30 524.56 529.34 530.61 0.006451 9.18 268.51 73.19 0.76

Oak Orchard 276     50-yr EX 2200.00 522.85 526.27 526.27 527.64 0.010985 9.52 260.07 114.19 0.94

Oak Orchard 276     50-yr Prop 2209.30 522.85 526.27 526.27 527.65 0.010982 9.54 260.97 114.24 0.94

Oak Orchard 116     50-yr EX 2200.00 521.01 523.09 523.09 523.92 0.015466 7.32 300.42 183.33 1.01

Oak Orchard 116     50-yr Prop 2209.30 521.01 523.10 523.10 523.93 0.015456 7.33 301.24 183.34 1.01

STAMP Oak Orchard Discharge Analysis
Standard Table 1 - 50YR



  

HEC-RAS   River: Oak Orchard   Reach: Oak Orchard    Profile: 100-yr

Reach River Sta Profile Plan 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)  

Oak Orchard 10530   100-yr EX 2420.00 593.69 597.02 597.02 598.38 0.011570 9.76 304.27 121.41 0.97

Oak Orchard 10530   100-yr Prop 2420.00 593.69 597.02 597.02 598.38 0.011570 9.76 304.27 121.41 0.97

Oak Orchard 10316   100-yr EX 2420.00 589.69 593.65 593.65 595.12 0.009826 9.99 298.35 126.82 0.92

Oak Orchard 10316   100-yr Prop 2420.00 589.69 593.65 593.65 595.12 0.009826 9.99 298.35 126.82 0.92

Oak Orchard 10148   100-yr EX 2420.00 587.21 592.35 593.27 0.004777 8.38 399.05 103.41 0.67

Oak Orchard 10148   100-yr Prop 2420.00 587.21 592.35 593.27 0.004777 8.38 399.05 103.41 0.67

Oak Orchard 10079   100-yr EX 2420.00 586.48 590.90 590.90 592.68 0.011925 10.70 229.40 68.83 1.00

Oak Orchard 10079   100-yr Prop 2420.00 586.48 590.90 590.90 592.68 0.011925 10.70 229.40 68.83 1.00

Oak Orchard 10055   100-yr EX 2420.00 584.52 590.89 589.08 591.90 0.003659 8.07 306.06 55.77 0.58

Oak Orchard 10055   100-yr Prop 2420.00 584.52 590.89 589.08 591.90 0.003659 8.07 306.06 55.77 0.58

Oak Orchard 10023   Bridge

Oak Orchard 9983    100-yr EX 2420.00 584.55 589.22 589.22 591.37 0.012073 11.76 207.52 51.66 1.00

Oak Orchard 9983    100-yr Prop 2420.00 584.55 589.22 589.22 591.37 0.012073 11.76 207.52 51.66 1.00

Oak Orchard 9908    100-yr EX 2420.00 582.56 587.20 587.20 589.13 0.010878 11.27 231.54 63.95 0.98

Oak Orchard 9908    100-yr Prop 2420.00 582.56 587.20 587.20 589.13 0.010878 11.27 231.54 63.95 0.98

Oak Orchard 9843    100-yr EX 2420.00 571.40 576.53 576.53 578.73 0.011267 11.94 206.50 50.43 1.00

Oak Orchard 9843    100-yr Prop 2420.00 571.40 576.53 576.53 578.73 0.011267 11.94 206.50 50.43 1.00

Oak Orchard 9737    100-yr EX 2420.00 564.18 567.77 567.77 569.37 0.012606 10.16 238.37 75.09 1.00

Oak Orchard 9737    100-yr Prop 2420.00 564.18 567.77 567.77 569.37 0.012606 10.16 238.37 75.09 1.00

Oak Orchard 9614    100-yr EX 2420.00 560.00 563.61 563.61 565.20 0.013067 10.11 239.47 76.27 1.01

Oak Orchard 9614    100-yr Prop 2420.00 560.00 563.61 563.61 565.20 0.013067 10.11 239.47 76.27 1.01

Oak Orchard 9393    100-yr EX 2420.00 553.09 557.70 557.70 559.74 0.013064 11.45 211.27 52.25 1.00

Oak Orchard 9393    100-yr Prop 2420.00 553.09 557.70 557.70 559.74 0.013066 11.46 211.26 52.25 1.00

Oak Orchard 9052    100-yr EX 2420.00 547.08 551.56 551.56 553.44 0.012583 10.97 220.52 59.05 1.00

Oak Orchard 9052    100-yr Prop 2420.00 547.08 551.56 551.56 553.44 0.012581 10.97 220.53 59.05 1.00

Oak Orchard 8678    100-yr EX 2420.00 543.37 547.16 547.12 548.52 0.012394 9.36 262.06 105.04 0.97

Oak Orchard 8678    100-yr Prop 2420.00 543.37 547.16 547.12 548.52 0.012426 9.37 261.82 104.99 0.97

Oak Orchard 8379    100-yr EX 2420.00 540.51 544.16 543.91 545.30 0.009115 8.64 326.14 271.65 0.85

Oak Orchard 8379    100-yr Prop 2420.00 540.51 544.16 543.92 545.30 0.009086 8.64 326.90 272.14 0.84

Oak Orchard 7887    100-yr EX 2420.00 537.08 542.08 542.66 0.003162 6.48 545.60 248.91 0.53

Oak Orchard 7887    100-yr Prop 2429.30 537.08 542.09 542.68 0.003150 6.48 548.83 250.68 0.53

Oak Orchard 7518    100-yr EX 2420.00 535.34 541.72 541.97 0.000982 4.20 733.45 205.56 0.30

Oak Orchard 7518    100-yr Prop 2429.30 535.34 541.73 541.99 0.000981 4.20 736.19 205.66 0.30

Oak Orchard 7013    100-yr EX 2420.00 534.39 541.13 541.45 0.001086 4.66 666.59 321.99 0.32

Oak Orchard 7013    100-yr Prop 2429.30 534.39 541.14 541.46 0.001086 4.67 670.96 325.87 0.32

Oak Orchard 6428    100-yr EX 2420.00 533.00 540.99 541.09 0.000285 2.74 1399.84 405.44 0.17

Oak Orchard 6428    100-yr Prop 2429.30 533.00 541.01 541.11 0.000285 2.75 1405.46 405.68 0.17

Oak Orchard 5965    100-yr EX 2420.00 532.61 540.80 540.93 0.000414 3.26 1187.28 282.64 0.21

Oak Orchard 5965    100-yr Prop 2429.30 532.61 540.81 540.95 0.000414 3.27 1191.18 282.72 0.21

Oak Orchard 5304    100-yr EX 2420.00 532.17 540.36 540.59 0.000657 4.18 839.85 153.12 0.26

Oak Orchard 5304    100-yr Prop 2429.30 532.17 540.38 540.60 0.000658 4.19 841.87 153.20 0.26

Oak Orchard 4450    100-yr EX 2420.00 532.38 539.67 539.93 0.000901 4.53 775.55 161.52 0.30

Oak Orchard 4450    100-yr Prop 2429.30 532.38 539.68 539.95 0.000901 4.54 777.56 161.58 0.30

Oak Orchard 3779    100-yr EX 2420.00 532.50 538.95 539.24 0.001213 4.81 749.99 177.62 0.34

Oak Orchard 3779    100-yr Prop 2429.30 532.50 538.96 539.26 0.001213 4.81 752.17 177.73 0.34

Oak Orchard 3345    100-yr EX 2420.00 532.32 538.52 538.76 0.000966 4.19 765.24 172.10 0.31

Oak Orchard 3345    100-yr Prop 2429.30 532.32 538.53 538.77 0.000966 4.19 767.35 172.17 0.31

Oak Orchard 3031    100-yr EX 2420.00 532.14 538.29 538.49 0.000710 3.67 727.85 144.80 0.26

Oak Orchard 3031    100-yr Prop 2429.30 532.14 538.30 538.50 0.000711 3.67 729.61 144.85 0.27

Oak Orchard 2757    100-yr EX 2420.00 532.23 538.01 538.25 0.001076 4.36 884.70 284.70 0.32

Oak Orchard 2757    100-yr Prop 2429.30 532.23 538.03 538.27 0.001074 4.36 888.33 285.41 0.32

Oak Orchard 2444    100-yr EX 2420.00 531.15 537.31 537.79 0.001910 5.62 455.30 96.84 0.42

STAMP Oak Orchard Discharge Analysis
Standard Table 1 - 100-YR



HEC-RAS   River: Oak Orchard   Reach: Oak Orchard    Profile: 100-yr (Continued)

Reach River Sta Profile Plan 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)  

Oak Orchard 2444    100-yr Prop 2429.30 531.15 537.32 537.80 0.001910 5.63 456.43 96.90 0.42

Oak Orchard 2349    100-yr EX 2420.00 530.94 536.83 534.96 537.55 0.002850 6.91 379.62 80.20 0.52

Oak Orchard 2349    100-yr Prop 2429.30 530.94 536.84 534.97 537.56 0.002854 6.92 380.40 80.23 0.52

Oak Orchard 2316    Bridge

Oak Orchard 2274    100-yr EX 2420.00 530.87 536.26 537.23 0.004898 7.93 318.97 133.84 0.66

Oak Orchard 2274    100-yr Prop 2429.30 530.87 536.27 537.24 0.004903 7.94 319.64 133.91 0.66

Oak Orchard 2158    100-yr EX 2420.00 530.58 536.05 534.78 536.75 0.003249 7.14 460.64 203.08 0.55

Oak Orchard 2158    100-yr Prop 2429.30 530.58 536.06 534.77 536.76 0.003251 7.15 461.88 203.32 0.55

Oak Orchard 1835    100-yr EX 2420.00 529.64 535.13 535.73 0.002860 6.68 522.11 175.46 0.51

Oak Orchard 1835    100-yr Prop 2429.30 529.64 535.14 535.75 0.002859 6.69 523.94 175.69 0.51

Oak Orchard 1407    100-yr EX 2420.00 528.35 533.05 534.05 0.005424 8.21 348.69 109.43 0.69

Oak Orchard 1407    100-yr Prop 2429.30 528.35 533.06 534.06 0.005421 8.22 349.78 109.47 0.69

Oak Orchard 1009    100-yr EX 2420.00 526.74 531.94 532.48 0.002552 6.02 456.19 122.53 0.48

Oak Orchard 1009    100-yr Prop 2429.30 526.74 531.95 532.50 0.002549 6.03 457.69 122.58 0.48

Oak Orchard 634     100-yr EX 2420.00 524.56 529.50 528.93 530.92 0.006865 9.70 280.74 76.54 0.79

Oak Orchard 634     100-yr Prop 2429.30 524.56 529.52 528.94 530.94 0.006820 9.70 282.26 77.03 0.79

Oak Orchard 276     100-yr EX 2420.00 522.85 526.47 526.47 527.90 0.010621 9.76 283.82 115.50 0.93

Oak Orchard 276     100-yr Prop 2429.30 522.85 526.47 526.47 527.91 0.010769 9.82 283.15 115.47 0.94

Oak Orchard 116     100-yr EX 2420.00 521.01 523.20 523.20 524.09 0.015102 7.55 320.64 183.64 1.01

Oak Orchard 116     100-yr Prop 2429.30 521.01 523.21 523.21 524.09 0.015109 7.56 321.35 183.65 1.01

STAMP Oak Orchard Discharge Analysis
Standard Table 1 - 100-YR



  

HEC-RAS   River: Oak Orchard   Reach: Oak Orchard    Profile: 500-yr

Reach River Sta Profile Plan 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)  

Oak Orchard 10530   500-yr EX 2910.00 593.69 597.40 597.40 598.90 0.011150 10.34 350.65 124.05 0.97

Oak Orchard 10530   500-yr Prop 2910.00 593.69 597.40 597.40 598.90 0.011150 10.34 350.65 124.05 0.97

Oak Orchard 10316   500-yr EX 2910.00 589.69 594.08 594.08 595.68 0.009393 10.52 354.28 131.35 0.91

Oak Orchard 10316   500-yr Prop 2910.00 589.69 594.08 594.08 595.68 0.009393 10.52 354.28 131.35 0.91

Oak Orchard 10148   500-yr EX 2910.00 587.21 592.94 593.95 0.004554 8.83 460.69 104.79 0.67

Oak Orchard 10148   500-yr Prop 2910.00 587.21 592.94 593.95 0.004554 8.83 460.69 104.79 0.67

Oak Orchard 10079   500-yr EX 2910.00 586.48 591.37 591.37 593.37 0.011365 11.34 262.23 70.97 1.00

Oak Orchard 10079   500-yr Prop 2910.00 586.48 591.37 591.37 593.37 0.011365 11.34 262.23 70.97 1.00

Oak Orchard 10055   500-yr EX 2910.00 584.52 591.59 589.63 592.75 0.003657 8.68 344.44 57.16 0.59

Oak Orchard 10055   500-yr Prop 2910.00 584.52 591.59 589.63 592.75 0.003657 8.68 344.44 57.16 0.59

Oak Orchard 10023   Bridge

Oak Orchard 9983    500-yr EX 2910.00 584.55 589.81 589.81 592.20 0.011341 12.41 238.74 54.10 0.99

Oak Orchard 9983    500-yr Prop 2910.00 584.55 589.81 589.81 592.20 0.011341 12.41 238.74 54.10 0.99

Oak Orchard 9908    500-yr EX 2910.00 582.56 587.70 587.70 589.89 0.010641 12.03 263.59 65.05 0.99

Oak Orchard 9908    500-yr Prop 2910.00 582.56 587.70 587.70 589.89 0.010641 12.03 263.59 65.05 0.99

Oak Orchard 9843    500-yr EX 2910.00 571.40 577.13 577.13 579.59 0.010595 12.61 237.63 51.87 0.99

Oak Orchard 9843    500-yr Prop 2910.00 571.40 577.13 577.13 579.59 0.010595 12.61 237.63 51.87 0.99

Oak Orchard 9737    500-yr EX 2910.00 564.18 568.20 568.20 570.00 0.012234 10.76 270.97 77.32 1.00

Oak Orchard 9737    500-yr Prop 2910.00 564.18 568.20 568.20 570.00 0.012234 10.76 270.97 77.32 1.00

Oak Orchard 9614    500-yr EX 2910.00 560.00 564.03 564.03 565.82 0.012686 10.73 271.13 76.68 1.01

Oak Orchard 9614    500-yr Prop 2910.00 560.00 564.03 564.03 565.82 0.012686 10.73 271.13 76.68 1.01

Oak Orchard 9393    500-yr EX 2910.00 553.09 558.31 558.31 560.52 0.012555 11.92 244.86 62.77 1.00

Oak Orchard 9393    500-yr Prop 2910.00 553.09 558.31 558.31 560.52 0.012555 11.92 244.86 62.77 1.00

Oak Orchard 9052    500-yr EX 2910.00 547.08 552.12 552.12 554.16 0.012540 11.45 254.07 63.40 1.01

Oak Orchard 9052    500-yr Prop 2910.00 547.08 552.12 552.12 554.16 0.012540 11.45 254.07 63.40 1.01

Oak Orchard 8678    500-yr EX 2910.00 543.37 547.54 547.54 549.06 0.012027 9.93 302.65 115.71 0.97

Oak Orchard 8678    500-yr Prop 2910.00 543.37 547.54 547.54 549.06 0.012027 9.93 302.65 115.71 0.97

Oak Orchard 8379    500-yr EX 2910.00 540.51 544.70 544.70 545.72 0.007173 8.41 502.72 384.77 0.77

Oak Orchard 8379    500-yr Prop 2910.00 540.51 544.70 544.70 545.72 0.007173 8.41 502.72 384.77 0.77

Oak Orchard 7887    500-yr EX 2910.00 537.08 542.74 543.27 0.002594 6.41 719.90 269.62 0.49

Oak Orchard 7887    500-yr Prop 2919.30 537.08 542.75 543.29 0.002587 6.41 722.91 269.69 0.49

Oak Orchard 7518    500-yr EX 2910.00 535.34 542.39 542.66 0.000937 4.41 873.12 210.92 0.30

Oak Orchard 7518    500-yr Prop 2919.30 535.34 542.40 542.67 0.000937 4.41 875.45 211.03 0.30

Oak Orchard 7013    500-yr EX 2910.00 534.39 541.81 542.16 0.001061 4.92 949.48 466.79 0.32

Oak Orchard 7013    500-yr Prop 2919.30 534.39 541.83 542.17 0.001059 4.92 955.49 467.15 0.32

Oak Orchard 6428    500-yr EX 2910.00 533.00 541.70 541.80 0.000279 2.88 1689.39 418.19 0.17

Oak Orchard 6428    500-yr Prop 2919.30 533.00 541.71 541.82 0.000279 2.88 1694.72 418.39 0.17

Oak Orchard 5965    500-yr EX 2910.00 532.61 541.50 541.64 0.000410 3.45 1386.99 288.22 0.21

Oak Orchard 5965    500-yr Prop 2919.30 532.61 541.51 541.66 0.000410 3.45 1390.67 288.35 0.21

Oak Orchard 5304    500-yr EX 2910.00 532.17 541.03 541.29 0.000698 4.54 943.00 156.87 0.27

Oak Orchard 5304    500-yr Prop 2919.30 532.17 541.04 541.31 0.000699 4.55 944.89 156.94 0.27

Oak Orchard 4450    500-yr EX 2910.00 532.38 540.29 540.60 0.000942 4.90 877.98 165.13 0.31

Oak Orchard 4450    500-yr Prop 2919.30 532.38 540.31 540.61 0.000943 4.91 879.85 165.19 0.31

Oak Orchard 3779    500-yr EX 2910.00 532.50 539.57 539.89 0.001212 5.12 861.17 182.47 0.35

Oak Orchard 3779    500-yr Prop 2919.30 532.50 539.58 539.91 0.001212 5.13 863.22 182.56 0.35

Oak Orchard 3345    500-yr EX 2910.00 532.32 539.14 539.41 0.000964 4.48 875.89 189.65 0.31

Oak Orchard 3345    500-yr Prop 2919.30 532.32 539.15 539.42 0.000964 4.48 878.04 194.43 0.31

Oak Orchard 3031    500-yr EX 2910.00 532.14 538.90 539.14 0.000730 3.97 828.65 183.43 0.27

Oak Orchard 3031    500-yr Prop 2919.30 532.14 538.92 539.15 0.000730 3.97 830.69 183.76 0.27

Oak Orchard 2757    500-yr EX 2910.00 532.23 538.67 538.91 0.000985 4.49 1078.65 302.19 0.31

Oak Orchard 2757    500-yr Prop 2919.30 532.23 538.68 538.92 0.000984 4.49 1082.25 302.26 0.31

Oak Orchard 2444    500-yr EX 2910.00 531.15 537.89 538.46 0.001951 6.08 513.11 100.26 0.43

STAMP Oak Orchard Discharge Analysis
Standard Table 1 - 500-YR



HEC-RAS   River: Oak Orchard   Reach: Oak Orchard    Profile: 500-yr (Continued)

Reach River Sta Profile Plan 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)  

Oak Orchard 2444    500-yr Prop 2919.30 531.15 537.90 538.47 0.001952 6.09 514.18 100.35 0.43

Oak Orchard 2349    500-yr EX 2910.00 530.94 537.34 535.42 538.20 0.003045 7.57 418.97 82.11 0.54

Oak Orchard 2349    500-yr Prop 2919.30 530.94 537.34 535.43 538.21 0.003049 7.58 419.68 82.15 0.54

Oak Orchard 2316    Bridge

Oak Orchard 2274    500-yr EX 2910.00 530.87 536.70 537.84 0.005171 8.66 352.25 139.54 0.69

Oak Orchard 2274    500-yr Prop 2919.30 530.87 536.70 537.86 0.005177 8.68 352.84 139.65 0.69

Oak Orchard 2158    500-yr EX 2910.00 530.58 536.55 535.20 537.34 0.003339 7.68 524.33 222.70 0.56

Oak Orchard 2158    500-yr Prop 2919.30 530.58 536.56 535.21 537.36 0.003341 7.69 525.48 222.81 0.56

Oak Orchard 1835    500-yr EX 2910.00 529.64 535.66 536.31 0.002792 7.04 619.37 191.39 0.52

Oak Orchard 1835    500-yr Prop 2919.30 529.64 535.67 536.32 0.002790 7.04 621.24 191.68 0.52

Oak Orchard 1407    500-yr EX 2910.00 528.35 533.57 534.67 0.005204 8.68 406.27 111.58 0.69

Oak Orchard 1407    500-yr Prop 2919.30 528.35 533.58 534.68 0.005200 8.68 407.35 111.62 0.69

Oak Orchard 1009    500-yr EX 2910.00 526.74 532.59 533.18 0.002347 6.29 537.34 125.48 0.47

Oak Orchard 1009    500-yr Prop 2919.30 526.74 532.61 533.19 0.002343 6.29 538.84 125.53 0.47

Oak Orchard 634     500-yr EX 2910.00 524.56 529.91 529.36 531.62 0.007477 10.69 314.48 89.93 0.83

Oak Orchard 634     500-yr Prop 2919.30 524.56 529.91 529.37 531.63 0.007490 10.71 315.10 90.20 0.83

Oak Orchard 276     500-yr EX 2910.00 522.85 526.86 526.86 528.46 0.010403 10.38 329.27 117.79 0.94

Oak Orchard 276     500-yr Prop 2919.30 522.85 526.87 526.87 528.47 0.010394 10.39 330.17 117.84 0.94

Oak Orchard 116     500-yr EX 2910.00 521.01 523.43 523.43 524.43 0.014569 8.02 362.66 184.29 1.01

Oak Orchard 116     500-yr Prop 2919.30 521.01 523.43 523.43 524.44 0.014552 8.03 363.49 184.30 1.01

STAMP Oak Orchard Discharge Analysis
Standard Table 1 - 500-YR
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Hydraulic Cross-Sections
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