
Summit Point Apartments, Phase-II
504 NE Chipman Road
Lee’s Summit, Missouri 64063
CFS Project No. 21-5065/19-5293

SW ¼, Section 32 Township 48 North, Range 31 West
Jackson County, Missouri
Tributary P3 to Prairie Lee Lake Watershed

Base Flood Elevation Determination in Unnumbered A Zone
at Summit Point Apartments, Phase-II
for Tributary P3 To Prairie Lee Lake

Prepared for:
Canyon View Properties
David Smith
331 Soquel Avenue
Santa Cruz, California 95052
(831) 480-6336

Prepared by:
Cook, Flatt and Strobel Engineers, P.A.
1421 E 104th Street, Suite 100
Kansas City, Missouri 64131

May 13, 2021



Base Flood Determination in Unnumbered A Zone
for Tributary P3 To Prairie Lee Lake
Summit Point Apartments, Phase-II
504 NE Chipman Road
City of Lee’s Summit, Jackson County, Missouri 64063
CFS Project #21-5065 / #19-5293
May 13, 2021

Purpose:   The purpose of the study is to determine the 100-year base flood elevations in the 
unnumbered Zone A on the Summit Point Apartments Phase-II property.  Tributary P3 to Prairie Lee 
Lake flows along the northern side of the proposed Summit Point site.  There is a small local flow 
drainage channel on the proposed Summit Point site that branches off of the main Tributary P3 channel 
where the 100-year base flood elevations are key to setting the finish floor elevations of the proposed 
apartment buildings.  The City of Lee’s Summit requires that all new building developments have to 
have finish floors a minimum of 2 ft higher than the highest 100-year base flood elevation extending 
onto the site.  

 
Vicinity Map of the Summit Point Apartments at 504 NE Chipman Road in Lee’s Summit

General:   The owners of the proposed Summit Point Apartments at 504 NE Chipman Road have 
proposed to develop the second phase of their property.  The Phase-II addition would be constructed 



directly to the north of the existing Phase-I apartments located at 504 NE Chipman Road in Lee’s 
Summit, Missouri.  Phase I included five multi-unit apartment buildings plus a swimming pool on a 
6.49 acre site constructed in 1980.  The proposed Phase-II addition would cover 7.21 acres and include 
six new multi-apartment buildings along with parking lots and service drives. 

The site slopes downwards to the north where the existing Tributary P3 to Prairie Lee Lake flows 
eastwards along the site’s northern boundary.  The existing Tributary P3 creek has flowline elevations 
ranging between approximately 994’ to 1000’ along the northern side of the Summit Point Apartments, 
Phase II.  NE Swann Circle is located directly to the east of Summit Point and NE Independence 
Avenue is located approximately 800 ft downstream.  The creek crossing at NE Swann Circle has triple
48” HDPE culverts have upstream flowline elevations of approximately 986.91’and the top of the 
roadway has an overflow elevation of approximately 994’.  The creek bed upstream of NE Swann 
Circle serves as a stormwater detention basin for the Maple Tree Manor subdivision.

A small local flow drainage channel branches off of the main Tributary P3 channel and extends onto 
the northern portion of the Summit Point site.  The small drainage channel converges with the main 
channel of Tributary P3 near the northeast corner of the Summit Point site, and extends westwards 
approximately 420 ft.  The small drainage channel has an invert elevation of approximately 987.00’ at 
the downstream convergence point with Tributary P3, and has an upstream invert elevation of 
approximately 997.30’.  Drainage contributing to the small drainage channel flows off of the Summit 
Point site to the south.

 
FEMA FIRM Flood Map 29095C0436G, Showing the Existing Tributary P3 to Prairie Lee Lake 
Flowing along the Northern Border of the Summit Point Apartments 

NE Independence Avenue is located approximately 1000 ft downstream from NE Swann Circle 
downstream and has a single 48” RCP culvert with an upstream flowline elevation of approximately 



979.25’ and an overflow elevation across the top of NE Independence Avenue of approximately 
985.41’.  The creek bed upstream of NE Independence Avenue serves as a stormwater detention basin 
for the Maple Tree Manor subdivision.

The FEMA flood map shows the defined 1% (100-year) flood elevations to the east along the creek 
stop short of Independence Avenue.  A portion of the northern side of the site is within the FEMA 1% 
(100-year) floodplain, with the remaining ground above the flood limits.  

HEC-RAS Model Setup:  CFS Engineers created a HEC-RAS model of the study segment of Tributary 
P3 to Prairie Lee Lake extending from the western side of the Summit Point property downstream to 
Independence Avenue.  The channel geometry and cross-sections were derived using the available GIS 
topography maps from the City of Lee’s Summit and Jackson County, and also the topographic survey 
of the Summit Point site performed by CFS Engineers in 2019. 

Cross-sections were cut across the digital contours to set the station-elevations.  The cross-sections in 
the river channel were stationed based on an assumed 10000 ft at the point where the centerline of NE 
Swann Circle crossed the Tributary P3 to Prairie Lee Lake creek.  The left and right stream bank 
locations were set based on the apparent break in slope locations along the sides of the main creek 
channel.  The main channel lengths were based on the digital alignment of the creek’s flowline and the 
left and right overbank lengths were estimated based on the general curvature of the creek alignment. 

Stream flows were derived using the USGS’ StreamStats web-based hydrological software to determine
flow rates at several locations along Tributary P3.  The StreamStats flows calculated at the point where 
Tributary P3 crossed Highway 291 were compared to the values listed in the FEMA Flood Insurance 
Study and were summarized in the table below:

FEMA and StreamStats Channel Flow Rates on Tributary P3 to Prairie Lee Lake at Highway 291

Return Interval
(Percentage)

Return Interval
(Year Probability)

FEMA FIS Study
Peak Annual Chance

Discharge (cfs)

StreamStats Peak Flows
(Peak Urban Statewide

SIR 2010 5073)
Discharge (cfs)

10% 10-Year 450 cfs 366 cfs

2% 50-Year 650 cfs 619 cfs

1% 100-Year 750 cfs 733 cfs

0.2% 500-Year 900 cfs 1004 cfs

Mannings Roughness Factors were determined from direct field observation of the existing channel 
conditions from a May 2021 site visit.  Several photographs were taken at various locations along the 
creek in mid-spring when the foliage was nearly full grown.  A photo collage including eight pictures 
taken at different locations along the creek have been included in the appendix of this study.  After 
examining the photos, a Manning's Roughness Factor of n=0.045 was applied to the main channel 
based on the Table 3-1 recommendations for a Condition A.1.d 'Clean, winding, some pools and shoals,
some weeds and stones.'  CFS also used n=0.100 for the overbank flood plains based on the Table 3-1 
recommendations for a Condition A.2.c.4 'Medium to dense brush in summer.' 



The HEC-RAS model was setup as a 1D, steady state flow.  A mixed flow regime was used to allow for
changes between subcritical and supercritical flow at different locations along the channel.  Divided 
channel sections at RS-10856.09, RS-10658.06, RS-10495.32 and RS-10280.58 were blocked-out 
using the stream obstruction routines in the cross-section modeler.  The roadway surfaces at Swann 
Circle and Independence Avenue were treated as weirs with with weir-flow coefficients of 2.9 for 
modeling stream flows that overtopped the streets in heavy storms.  Roadway surface widths were 
approximated from the GIS topography or from available roadway plans.  The Reach Boundary 
conditions used the Normal Flow conditions with the approximate channel bed slopes at the upstream 
and downstream-most cross-sections.

Schematic Off-Site Drainage Area Map for Tributary P3 to Prairie Lee Lake 

HEC-RAS Analysis:  CFS Engineers created a HEC-RAS model to evaluate the water surface 
elevations of stormwater in the Tributary P3 to Prairie Lee Lake creek channel along the north side of 
the proposed Summit Point Apartments, Phase II site.  Stream flows were calculated at four locations 
along the northern property line and where the creek crosses NE Swann Circle and NE Independence 
Avenue.

Drainage areas were estimated using the City GIS mapping.  Channel cross-sections for the HEC-RAS 
models were cut across the surveyed ground surface, based on a recent topographic field survey of the 
site performed by CFS Engineers.  The FEMA FIRM Flood Map of the region (FEMA FIRM Flood 
Map 29095C0436G, Panel 436 of 625, January 20, 2017), shows the Tributary P3 to Prairie Lee Lake 
directly to the north of the site as Zone A, defined as a Special Flood Hazard Area subject to inundation
by the 1% annual chance flood where no base flood elevations have been determined.  The time of 



concentration for each drainage basin was determined using TR-55 methodology for overland flow, 
shallow concentrated flow and channelized flow segments.  Estimates of flow path length and slope 
were estimated using Jackson County GIS topography and the USGS Quadrangle maps of the vicinity.  
The USGS StreamStats web-based hydrologic analysis program was used to check the contributing 
drainage areas to the points of interest along the creek.  The StreamStat flows appeared to be overly 
conservative when checked against the flows calculated using the conventional TR-55 methodologies.  
Calculations have been included in the appendix.

The existing triple 48” HDPE culverts at NE Swann Circle and the existing 48” RCP culvert at NE 
Independence Avenue were also included in the HEC-RAS model to evaluate the potential back-up of 
flood water in the creek from the culvert crossings.  Channel cross-sections were cut along the Summit 
Point Apartments, Phase-II site, and additional cross-sections were cut downstream to model the NE 
Swann Circle and NE Independence Avenue culverts.  CFS surveyors measured the invert elevations of
all three 48” HDPE culverts along with the top of road elevation at NE Swann Circle.  Available storm 
sewer as-built plans were used to model the existing 48” RCP culvert at NE Independence Avenue. 

Current Effective Model:  The FEMA FIRM flood map showed the creek within the limits of Zone AE 
east of NE Independence Avenue, and within Zone A upstream of NE Independence Avenue to the 
Summit Point site.  The flood map showed that the creek along the northern side of Summit Point, was 
set inside Zone A where the defined base flood elevations were not determined.  This indicates that the 
detailed HEC-RAS model of the Tributary P3 to Prairie Lee Lake stopped short of NE Independence 
Avenue and did not extend upstream to cover the Summit Point site.

Duplicate Effective Model:  CFS Engineers created a HEC-RAS model using the recent topographic 
survey and the Jackson County GIS data.  The cross-sections cut along the northern side of the Summit 
Point site and other cross-sections cut further downstream to model the NE Swann Circle roadway 
crossing and the NE Independence Avenue roadway crossing.  The methods for setting the left and right
bank stations and overbank lengths were described above.  RS 8693.92 was the furthest downstream 
located approximately 530 ft downstream from the centerline of NE Independence Avenue.  RS 
11275.44 was the furthest upstream located on the western side of the Summit Point site.  The stream 
flows for the 2 year storm ranged from 144 cfs at the lower end of the creek by NE Independence 
Avenue, to 77 cfs at the upstream end.  Likewise, the 10-year stream flows ranged from 273 cfs to 146 
cfs, and the 100-year stream flows ranged from 485 cfs to 264 cfs.  The channel slope averaged 
approximately 1.1%.  100-year flow depths along the Summit Point site ranged from 2.58 ft to 4.42 ft, 
with corresponding flow velocities ranging from 3.52 fps to 6.78 fps.

Alternate Scenario Model for Clogged Independence Avenue Culvert:  Using the Duplicate Effective 
Model, CFS modified the model to change the 48” diameter RCP culvert at Independence Avenue to a 
6” diameter pipe for the purpose of simulating a clogged culvert condition.  With the dramatically 
reduced culvert size, the heavier stream flows would overtop the roadway and increase the backwater 
depth at the Swann Circle culvert crossing.  The reason for performing the scenario was two-fold.  The 
first reason was that the available record construction plans for Independence Avenue showed a 48” 
RCP culvert under the roadway connecting into a 54” RCP before discharging into the open creek, and 
the City’s current digital stormwater utility data showing that two 24” diameter pipes were installed 
downstream from the existing 48” RCP  and 54” RCP.  While the configuration of installing two 24” 
pipes downstream from a 54” makes little hydraulic sense, it could have been done purposely to 
constrict the channel flow and store runoff in the channel upstream of Independence Avenue.  Since the
Independence Avenue channel crossing was over 1000’ downstream from the Summit Point site, CFS 
Engineers did not survey the area.  



The second reason for performing the clogged Independence Avenue culvert scenario was to model the 
worst-case conditions where the stream flow would be forced to overtop the roadway and possibly 
cause an increased tailwater backup at the Swann Circle culvert and higher WSEL’s along the Summit 
Point site.  After running the clogged Independence Avenue culvert scenario, it was found that the 
increased downstream tailwater depth had negligible impact on the WSEL’s, and that the base flood 
elevations were unaffected along the Summit Point site. 

On-Site Small Local Flow Drainage Channel South of Tributary P3:  A HEC-RAS model was created 
to model the small local flow drainage channel which branches south off the main Tributary P3, and to 
determine the maximum 100-year WSEL on the proposed site.  The small channel model re-used the 
same cross-sections as the Tributary P3 channel except the stream obstructions were switched so that 
the main channel was blocked from conveying the lower amount of runoff contributed directly from the
site.  The stormwater drainage and detention study for the proposed Summit Point Phase-II Apartments 
included pre-development and post-development runoff calculations from the 7.21 acre Phase-II site 
and portions of the 6.49 acre Phase-I site that drained northwards over the Phase-II site grounds.  The 
total runoff from the Phase I and II sites was routed into the existing small channel to determine the 
100-year WSEL’s, which are summarized in the following table:

Cross Section
100-Year

Flow
100-Year WSEL

On-Site South Channel
100-Year WSEL

Main Trib P3 Channel

RS 10097.67 97 cfs 994.92’ 994.92’

RS 10280.58 97 cfs 994.87’ 994.65’

RS 10495.32 65 cfs 996.88’ 997.34’

RS 10658.06 32 cfs 998.81’ 999.79’

Summary:  The HEC-RAS calculations for the Tributary P3 main channel comparing the open and 
clogged culvert conditions at Independence Avenue showed no change in 100-WSEL’s in the channel 
section along the proposed Summit Point Phase-II site.  The HEC-RAS calculations for the small local 
flow drainage channel branching off of Tributary P3 showed the highest 100-year WSEL on the site at 
998.81’, and the lowest proposed building had a finish floor elevations of 1005.00’.  Since the Summit 
Point Phase-II site is providing post-development detention, and since the 7.21 acre site comprises 
approximately six percent of the overall contributing watershed area, Tributary P3 would experience 
minimal changes in the overall pre and post-development flow rates.  
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HEC-RAS  Plan: TribP3Channel   River: SummitPointOpenC   Reach: SummitPoint

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)  

SummitPoint 8693.92 10yr 366.00 970.00 975.32 975.32 976.34 0.017216 8.49 61.24 44.97 0.82

SummitPoint 8693.92 50yr 619.00 970.00 976.10 976.33 977.45 0.019293 10.33 103.98 64.20 0.89

SummitPoint 8693.92 100yr 733.00 970.00 976.31 976.66 977.85 0.021323 11.22 117.87 68.47 0.95

SummitPoint 8693.92 500yr 1004.00 970.00 976.81 977.30 978.62 0.023397 12.64 154.71 78.68 1.01

SummitPoint 8833.36 10yr 366.00 972.75 978.10 977.87 978.93 0.019870 7.31 50.33 27.96 0.87

SummitPoint 8833.36 50yr 619.00 972.75 978.96 978.96 980.04 0.017349 8.50 92.73 70.92 0.86

SummitPoint 8833.36 100yr 733.00 972.75 979.34 979.34 980.39 0.015130 8.58 123.09 89.84 0.82

SummitPoint 8833.36 500yr 1004.00 972.75 980.02 980.02 981.04 0.012695 8.87 196.26 123.55 0.77

SummitPoint 8962.51 10yr 366.00 974.61 980.02 980.47 0.007556 5.37 68.19 24.31 0.56

SummitPoint 8962.51 50yr 619.00 974.61 981.03 981.68 0.009276 6.44 96.04 30.56 0.64

SummitPoint 8962.51 100yr 733.00 974.61 981.27 982.05 0.010770 7.08 103.51 32.03 0.69

SummitPoint 8962.51 500yr 1004.00 974.61 981.70 982.83 0.014585 8.53 117.70 34.64 0.82

SummitPoint 9223.75 Culvert

SummitPoint 9303.52 10yr 320.00 978.20 986.46 982.60 986.47 0.000159 1.33 678.94 282.54 0.09

SummitPoint 9303.52 50yr 543.00 978.20 986.99 983.57 987.01 0.000273 1.84 833.35 296.30 0.12

SummitPoint 9303.52 100yr 643.00 978.20 987.15 983.83 987.18 0.000332 2.06 881.14 300.43 0.14

SummitPoint 9303.52 500yr 881.00 978.20 987.51 984.35 987.55 0.000459 2.51 991.68 309.78 0.16

SummitPoint 9566.40 10yr 320.00 979.30 986.49 983.01 986.55 0.000581 2.23 273.90 148.70 0.17

SummitPoint 9566.40 50yr 543.00 979.30 987.05 983.97 987.16 0.000997 3.13 363.86 174.45 0.23

SummitPoint 9566.40 100yr 643.00 979.30 987.22 984.45 987.36 0.001198 3.50 394.63 182.43 0.25

SummitPoint 9566.40 500yr 881.00 979.30 987.61 985.38 987.80 0.001609 4.24 469.03 200.41 0.30

SummitPoint 9759.91 10yr 299.00 984.00 987.92 987.92 988.92 0.027328 8.01 37.34 19.49 1.02

SummitPoint 9759.91 50yr 508.00 984.00 989.03 989.03 989.93 0.014736 7.91 91.92 82.66 0.81

SummitPoint 9759.91 100yr 602.00 984.00 989.35 989.35 990.24 0.013368 8.05 120.89 101.73 0.78

SummitPoint 9759.91 500yr 825.00 984.00 989.91 989.91 990.79 0.012024 8.47 187.12 135.61 0.76

SummitPoint 9890.22 10yr 299.00 986.00 989.79 989.86 0.002654 2.22 134.61 89.82 0.32

SummitPoint 9890.22 50yr 508.00 986.00 990.56 990.65 0.002169 2.40 211.56 107.95 0.30

SummitPoint 9890.22 100yr 602.00 986.00 990.82 990.92 0.002112 2.50 240.55 113.07 0.30

SummitPoint 9890.22 500yr 825.00 986.00 991.33 991.45 0.002098 2.74 301.29 123.10 0.31

SummitPoint 10032.93 Culvert

SummitPoint 10097.67 10yr 299.00 987.00 992.36 989.34 992.37 0.000224 0.89 337.48 139.75 0.10

SummitPoint 10097.67 50yr 508.00 987.00 994.63 989.93 994.64 0.000073 0.76 681.57 182.56 0.06

SummitPoint 10097.67 100yr 602.00 987.00 994.92 990.12 994.93 0.000083 0.84 736.90 196.68 0.07

SummitPoint 10097.67 500yr 825.00 987.00 995.30 990.49 995.32 0.000119 1.06 815.92 215.25 0.08

SummitPoint 10280.58 10yr 299.00 989.90 992.82 992.82 993.60 0.027697 7.10 42.14 27.79 1.02

SummitPoint 10280.58 50yr 508.00 989.90 994.38 994.81 0.009551 5.24 96.94 45.51 0.63

SummitPoint 10280.58 100yr 602.00 989.90 994.65 995.12 0.010110 5.47 110.01 50.60 0.65

SummitPoint 10280.58 500yr 825.00 989.90 994.90 994.43 995.60 0.014544 6.69 124.33 95.93 0.79

SummitPoint 10495.32 10yr 285.00 993.40 996.84 996.34 997.21 0.010847 4.86 58.70 33.98 0.65

SummitPoint 10495.32 50yr 484.00 993.40 997.06 996.97 997.89 0.022180 7.32 66.10 35.31 0.94

SummitPoint 10495.32 100yr 574.00 993.40 997.34 997.21 998.22 0.020571 7.53 76.22 36.82 0.92

SummitPoint 10495.32 500yr 786.00 993.40 998.04 997.72 998.94 0.016065 7.61 103.35 40.89 0.84

SummitPoint 10658.06 10yr 285.00 995.90 998.58 998.93 0.010327 4.78 59.60 34.37 0.64

SummitPoint 10658.06 50yr 484.00 995.90 999.53 999.93 0.007776 5.10 94.98 40.05 0.58

SummitPoint 10658.06 100yr 574.00 995.90 999.79 1000.25 0.008068 5.43 105.67 41.56 0.60

SummitPoint 10658.06 500yr 786.00 995.90 1000.26 999.41 1000.85 0.008745 6.20 142.94 154.10 0.64

SummitPoint 10856.09 10yr 254.00 997.50 1000.73 1001.07 0.011402 4.72 53.86 34.12 0.66

SummitPoint 10856.09 50yr 432.00 997.50 1001.39 1001.85 0.012439 5.44 79.43 43.47 0.71

SummitPoint 10856.09 100yr 513.00 997.50 1001.68 1002.15 0.011937 5.54 92.60 47.82 0.70

SummitPoint 10856.09 500yr 702.00 997.50 1002.26 1002.77 0.010792 5.71 122.94 56.32 0.68

SummitPoint 11086.04 10yr 254.00 999.60 1002.81 1003.01 0.006424 3.57 71.12 44.84 0.50

SummitPoint 11086.04 50yr 432.00 999.60 1003.48 1003.75 0.005823 4.16 111.96 85.82 0.50

SummitPoint 11086.04 100yr 513.00 999.60 1003.71 1004.01 0.005694 4.41 133.87 104.03 0.50

SummitPoint 11086.04 500yr 702.00 999.60 1004.16 1004.51 0.005538 4.88 188.54 137.73 0.51

SummitPoint 11275.44 10yr 254.00 1000.70 1004.15 1003.43 1004.48 0.008943 4.57 55.52 30.21 0.59

SummitPoint 11275.44 50yr 432.00 1000.70 1004.88 1004.17 1005.31 0.011619 5.22 82.82 45.49 0.68

SummitPoint 11275.44 100yr 513.00 1000.70 1005.15 1004.49 1005.59 0.012569 5.36 95.73 53.74 0.71

SummitPoint 11275.44 500yr 702.00 1000.70 1005.63 1005.07 1006.11 0.013505 5.59 125.47 70.02 0.74
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Errors Warnings and Notes for Plan : TribP3Channel

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 11275.44     Profile: 1yr

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 11086.04     Profile: 1yr

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10856.09     Profile: 1yr

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10658.06     Profile: 1yr

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10495.32     Profile: 1yr

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10280.58     Profile: 1yr

Warning: The energy equation could not be balanced within the specified number of iterations.  The program 

used critical depth for the water surface and continued on with the calculations.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated water surface came back below critical depth.  This indicates that there is not a valid 

subcritical answer.  The program defaulted to critical depth.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10032.93     Profile: 1yr     Culv: Culvert #1  

Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10032.93     Profile: 1yr     Culv: Culvert #2  

Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10032.93     Profile: 1yr     Culv: Culvert #3  

Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 9890.22     Profile: 1yr

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for 

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 9759.91     Profile: 1yr

Warning: The energy equation could not be balanced within the specified number of iterations.  The program 

used critical depth for the water surface and continued on with the calculations.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for 

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated water surface came back below critical depth.  This indicates that there is not a valid 

subcritical answer.  The program defaulted to critical depth.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 9566.40     Profile: 1yr
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Errors Warnings and Notes for Plan : TribP3Channel (Continued)

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 9223.75     Profile: 1yr

Note: During the supercritical calculations a hydraulic jump occurred at the outlet of (leaving) the culvert.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 9223.75     Profile: 1yr     Culv: Culvert #1  

Warning: During the supercritical analysis, the program could not converge on a supercritical answer in the 

downstream cross section.  The program used the solution with the least error.

Note: The flow in the culvert is entirely supercritical.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 8962.51     Profile: 1yr

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 8833.36     Profile: 1yr

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.
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HEC-RAS  Plan: ClogIndependence   River: SummitPointOpenC   Reach: SummitPoint

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)  

SummitPoint 8693.92 10yr 366.00 970.00 975.32 975.32 976.34 0.017216 8.49 61.24 44.97 0.82

SummitPoint 8693.92 50yr 619.00 970.00 976.10 976.33 977.45 0.019293 10.33 103.98 64.20 0.89

SummitPoint 8693.92 100yr 733.00 970.00 976.31 976.66 977.85 0.021323 11.22 117.87 68.47 0.95

SummitPoint 8693.92 500yr 1004.00 970.00 976.81 977.30 978.62 0.023397 12.64 154.71 78.68 1.01

SummitPoint 8833.36 10yr 366.00 972.75 978.10 977.87 978.93 0.019870 7.31 50.33 27.96 0.87

SummitPoint 8833.36 50yr 619.00 972.75 978.96 978.96 980.04 0.017349 8.50 92.73 70.92 0.86

SummitPoint 8833.36 100yr 733.00 972.75 979.34 979.34 980.39 0.015130 8.58 123.09 89.84 0.82

SummitPoint 8833.36 500yr 1004.00 972.75 980.02 980.02 981.04 0.012695 8.87 196.26 123.55 0.77

SummitPoint 8962.51 10yr 366.00 974.61 980.02 980.47 0.007556 5.37 68.19 24.31 0.56

SummitPoint 8962.51 50yr 619.00 974.61 981.03 981.68 0.009276 6.44 96.04 30.56 0.64

SummitPoint 8962.51 100yr 733.00 974.61 981.27 982.05 0.010770 7.08 103.51 32.03 0.69

SummitPoint 8962.51 500yr 1004.00 974.61 981.70 982.83 0.014585 8.53 117.70 34.64 0.82

SummitPoint 9223.75 Culvert

SummitPoint 9303.52 10yr 320.00 978.20 986.83 982.60 986.84 0.000110 1.15 786.42 292.19 0.08

SummitPoint 9303.52 50yr 543.00 978.20 987.25 983.57 987.26 0.000217 1.68 910.75 302.97 0.11

SummitPoint 9303.52 100yr 643.00 978.20 987.39 983.83 987.42 0.000269 1.90 955.87 306.79 0.12

SummitPoint 9303.52 500yr 881.00 978.20 987.72 984.35 987.75 0.000388 2.35 1056.58 315.14 0.15

SummitPoint 9566.40 10yr 320.00 979.30 986.85 983.01 986.90 0.000414 1.97 330.55 165.39 0.15

SummitPoint 9566.40 50yr 543.00 979.30 987.29 983.97 987.39 0.000802 2.89 407.84 185.75 0.21

SummitPoint 9566.40 100yr 643.00 979.30 987.45 984.45 987.57 0.000981 3.25 437.92 193.09 0.23

SummitPoint 9566.40 500yr 881.00 979.30 987.80 985.38 987.96 0.001373 3.99 508.10 209.23 0.28

SummitPoint 9759.91 10yr 299.00 984.00 987.92 987.92 988.92 0.027402 8.01 37.31 19.48 1.02

SummitPoint 9759.91 50yr 508.00 984.00 989.02 989.02 989.93 0.014933 7.94 91.15 82.09 0.81

SummitPoint 9759.91 100yr 602.00 984.00 989.35 989.35 990.24 0.013388 8.06 120.78 101.67 0.78

SummitPoint 9759.91 500yr 825.00 984.00 989.93 989.93 990.79 0.011612 8.37 190.87 137.28 0.75

SummitPoint 9890.22 10yr 299.00 986.00 989.79 989.86 0.002652 2.22 134.65 89.84 0.32

SummitPoint 9890.22 50yr 508.00 986.00 990.56 990.65 0.002160 2.40 211.87 108.01 0.30

SummitPoint 9890.22 100yr 602.00 986.00 990.82 990.92 0.002111 2.50 240.59 113.07 0.30

SummitPoint 9890.22 500yr 825.00 986.00 991.33 991.44 0.002112 2.74 300.58 122.99 0.31

SummitPoint 10032.93 Culvert

SummitPoint 10097.67 10yr 299.00 987.00 992.36 989.34 992.37 0.000224 0.89 337.48 139.75 0.10

SummitPoint 10097.67 50yr 508.00 987.00 994.64 989.93 994.65 0.000072 0.75 683.80 183.15 0.06

SummitPoint 10097.67 100yr 602.00 987.00 994.92 990.12 994.93 0.000083 0.84 736.89 196.68 0.07

SummitPoint 10097.67 500yr 825.00 987.00 995.30 990.49 995.32 0.000119 1.06 815.78 215.22 0.08

SummitPoint 10280.58 10yr 299.00 989.90 992.82 992.82 993.60 0.027684 7.09 42.15 27.79 1.02

SummitPoint 10280.58 50yr 508.00 989.90 994.40 994.82 0.009393 5.20 97.68 45.82 0.63

SummitPoint 10280.58 100yr 602.00 989.90 994.65 995.12 0.010111 5.47 110.01 50.60 0.65

SummitPoint 10280.58 500yr 825.00 989.90 994.90 994.43 995.60 0.014570 6.69 124.22 95.91 0.79

SummitPoint 10495.32 10yr 285.00 993.40 996.84 996.34 997.21 0.010850 4.86 58.69 33.98 0.65

SummitPoint 10495.32 50yr 484.00 993.40 997.05 996.97 997.89 0.022487 7.36 65.80 35.26 0.95

SummitPoint 10495.32 100yr 574.00 993.40 997.34 997.21 998.22 0.020569 7.53 76.22 36.82 0.92

SummitPoint 10495.32 500yr 786.00 993.40 998.04 997.72 998.94 0.016045 7.60 103.40 40.91 0.84

SummitPoint 10658.06 10yr 285.00 995.90 998.58 998.93 0.010325 4.78 59.61 34.37 0.64

SummitPoint 10658.06 50yr 484.00 995.90 999.53 999.93 0.007732 5.09 95.17 40.07 0.58

SummitPoint 10658.06 100yr 574.00 995.90 999.79 1000.25 0.008068 5.43 105.66 41.56 0.60

SummitPoint 10658.06 500yr 786.00 995.90 1000.26 999.41 1000.85 0.008750 6.20 142.88 154.08 0.64

SummitPoint 10856.09 10yr 254.00 997.50 1000.73 1001.07 0.011404 4.72 53.85 34.12 0.66

SummitPoint 10856.09 50yr 432.00 997.50 1001.38 1001.85 0.012529 5.45 79.20 43.39 0.71

SummitPoint 10856.09 100yr 513.00 997.50 1001.68 1002.15 0.011937 5.54 92.60 47.82 0.70

SummitPoint 10856.09 500yr 702.00 997.50 1002.26 1002.77 0.010788 5.71 122.96 56.33 0.68

SummitPoint 11086.04 10yr 254.00 999.60 1002.81 1003.01 0.006424 3.57 71.12 44.84 0.50

SummitPoint 11086.04 50yr 432.00 999.60 1003.48 1003.75 0.005808 4.16 112.10 85.95 0.50

SummitPoint 11086.04 100yr 513.00 999.60 1003.71 1004.01 0.005694 4.41 133.87 104.03 0.50

SummitPoint 11086.04 500yr 702.00 999.60 1004.16 1004.51 0.005539 4.88 188.53 137.72 0.51

SummitPoint 11275.44 10yr 254.00 1000.70 1004.15 1003.43 1004.48 0.008943 4.57 55.52 30.21 0.59

SummitPoint 11275.44 50yr 432.00 1000.70 1004.88 1004.17 1005.31 0.011629 5.22 82.78 45.46 0.68

SummitPoint 11275.44 100yr 513.00 1000.70 1005.15 1004.49 1005.59 0.012569 5.36 95.73 53.74 0.71

SummitPoint 11275.44 500yr 702.00 1000.70 1005.63 1005.07 1006.11 0.013505 5.59 125.47 70.02 0.74
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Errors Warnings and Notes for Plan : ClogIndependence

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 11275.44     Profile: 100yr

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 11086.04     Profile: 100yr

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10856.09     Profile: 100yr

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10658.06     Profile: 100yr

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10495.32     Profile: 100yr

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10280.58     Profile: 100yr

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10032.93     Profile: 100yr     Culv: Culvert #1  

Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.

Note: The culvert inlet is submerged and the culvert flows full over part or all of its length.  Therefore, the 

culvert inlet equations are not valid and the supercritical result has been discarded.  The outlet 

answer will be used.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10032.93     Profile: 100yr     Culv: Culvert #2  

Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.

Note: The culvert inlet is submerged and the culvert flows full over part or all of its length.  Therefore, the 

culvert inlet equations are not valid and the supercritical result has been discarded.  The outlet 

answer will be used.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 10032.93     Profile: 100yr     Culv: Culvert #3  

Note: During the supercritical calculations a hydraulic jump occurred inside of the culvert.

Note: The culvert inlet is submerged and the culvert flows full over part or all of its length.  Therefore, the 

culvert inlet equations are not valid and the supercritical result has been discarded.  The outlet 

answer will be used.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 9890.22     Profile: 100yr

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for 

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 9759.91     Profile: 100yr

Warning: The energy equation could not be balanced within the specified number of iterations.  The program 

used critical depth for the water surface and continued on with the calculations.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).  This may indicate the need for 

additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
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Errors Warnings and Notes for Plan : ClogIndependence (Continued)

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated water surface came back below critical depth.  This indicates that there is not a valid 

subcritical answer.  The program defaulted to critical depth.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 9566.40     Profile: 100yr

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 9223.75     Profile: 100yr

Warning: During subcritical analysis, while trying to calculate culvert and weir flow, the program could not get a 

balance of energy within the specified tolerance and number of trials.  The program used the solution 

with the minimum error.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 8962.51     Profile: 100yr

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 8833.36     Profile: 100yr

Warning: The energy equation could not be balanced within the specified number of iterations.  The program 

used critical depth for the water surface and continued on with the calculations.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated water surface came back below critical depth.  This indicates that there is not a valid 

subcritical answer.  The program defaulted to critical depth.

Location: River: SummitPointOpenC  Reach: SummitPoint     RS: 8693.92     Profile: 100yr

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.
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HEC-RAS  Plan: OnSiteChan   River: South Sub-Branch   Reach: South Channel

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)  

South Channel 10097.67 2yr 30.00 987.00 989.93 987.93 989.93 0.000099 0.38 79.22 63.54 0.06

South Channel 10097.67 10yr 55.00 987.00 992.36 988.18 992.36 0.000008 0.16 337.19 139.74 0.02

South Channel 10097.67 100yr 97.00 987.00 994.92 988.48 994.92 0.000002 0.13 737.08 196.73 0.01

South Channel 10280.58 2yr 30.00 990.50 992.21 992.21 992.73 0.041033 5.81 5.16 5.03 1.01

South Channel 10280.58 10yr 55.00 990.50 992.76 992.76 993.45 0.039018 6.64 8.29 6.20 1.01

South Channel 10280.58 100yr 97.00 990.50 994.87 994.95 0.003608 2.30 45.18 39.69 0.35

South Channel 10495.32 2yr 20.00 995.80 996.72 996.77 0.008413 1.76 11.39 25.71 0.47

South Channel 10495.32 10yr 37.00 995.80 996.99 997.05 0.007130 1.92 19.24 33.48 0.45

South Channel 10495.32 100yr 65.00 995.80 996.88 996.88 997.14 0.038070 4.15 15.66 30.19 1.02

South Channel 10658.06 2yr 10.00 997.30 998.21 998.24 0.010659 1.56 6.40 20.47 0.49

South Channel 10658.06 10yr 18.00 997.30 998.35 998.40 0.012010 1.80 10.00 28.35 0.53

South Channel 10658.06 100yr 32.00 997.30 998.81 998.83 0.002600 1.12 28.66 52.88 0.27
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Errors Warnings and Notes for Plan : OnSiteChan

Location: River: South Sub-Branch  Reach: South Channel     RS: 10658.06     Profile: 100yr

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Location: River: South Sub-Branch  Reach: South Channel     RS: 10495.32     Profile: 100yr

Warning: The energy equation could not be balanced within the specified number of iterations.  The program 

used critical depth for the water surface and continued on with the calculations.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.  

This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth, 

the calculated water surface came back below critical depth.  This indicates that there is not a valid 

subcritical answer.  The program defaulted to critical depth.

Location: River: South Sub-Branch  Reach: South Channel     RS: 10280.58     Profile: 100yr

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4.  This may indicate the need for additional cross sections.
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