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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.

The City of Lee’s Summit provided a HEC-RAS model of the lower reach or Tributary P3 that had
been created by FEMA.  The FEMA model of Tributary P3 began at the confluence with Tributary P2
located east of Barnes Drive and extended west to Independence Avenue.  CFS Engineers took the
FEMA model and matched in the HEC-RAS model of Tributary P3 that extended further west from
Independence Avenue to the Summit Point Apartments site west of Swann Circle.

Cross-sections were cut across the digital contours to set the station-elevations.  Because the FEMA
model began stationing at zero at the downstream confluence point with Tributary P3, the stationing of
the CFS model was revised to match into the FEMA stationing at RS 4349.92.  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 in the portion of the HEC-RAS model created by CFS Engineers were derived using the
USGS’ StreamStats web-based hydrological software to determine flow rates from the Summit Point
site to Independence Avenue, and the FEMA model’s stream flows were used for the lower portion of
the model.  The flow rates for the 10, 50, 100 and 500-year storms were used in the results tables. The
table below summarizes the FEMA and StreamStats flows calculated at different points along Tributary
P3:

FEMA and StreamStats Channel Flow Rates in Tributary P3 to Prairie Lee Lake
River Station 10-Yr (10%) 50-Yr (2%) 100-Yr (1%) 500-Yr (0.2%)

RS 6654.43 245 cfs (SS) 418 cfs (SS) 496 cfs (SS) 680 cfs (SS)

RS 6037.05 278 cfs (SS) 472 cfs (SS) 560 cfs (SS) 767 cfs (SS)

RS 5659.57 281 cfs (SS) 479 cfs (SS) 567 cfs (SS) 777 cfs (SS)

RS 4883.89 293 cfs (SS) 498 cfs (SS) 591 cfs (SS) 811 cfs (SS)

RS 4349.92 450 cfs (FEMA) 650 cfs (FEMA) 750 cfs (FEMA) 900 cfs (FEMA)

RS 2689.02 650 cfs (FEMA) 950 cfs (FEMA) 1100 cfs (FEMA) 1300 cfs (FEMA)



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 model with 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-6235.08 (10856.09), RS-6037.05 (10658.06), RS-5874.31 (10495.32)
and RS-5659.57 (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
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.  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 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.

Duplicate Effective Model: The FEMA HEC-RAS model given to CFS Engineers by the City.  No
modifications were made by CFS.  The model covered Tributary P3 from the confluence with Tributary
P2 to Prairie Lee Lake to Independence Avenue. The model stopped short of NE Independence Avenue
and did not extend upstream to cover the Summit Point site.

Current Effective Model: The FEMA HEC-RAS model given to CFS Engineers by the City.  No
modifications were made by CFS.  The model covered Tributary P3 from the confluence with Tributary
P2 to Prairie Lee Lake to Independence Avenue. The model stopped short of NE Independence Avenue
and did not extend upstream to cover the Summit Point site.

Pre-Development/Existing Conditions Model: Using the FEMA model, CFS extended it to cover
Tributary P3 upstream to the proposed Summit Point site.  Cross-sections were cut using the City’s GIS
topography and the CFS ground survey data.  Stream flows at different points along the upstream
extension were computed using the USGS StreamStats web-based hydrologic calculator.

Post-Development/Proposed Conditions Model: Using the model developed for the Pre-Development/
Existing Conditions, the outflow rates from the fully-developed Summit Point site were modified to
account for the effects of on-site stormwater detention and the overall reduction in peak outflow rates.
The following table summarizes the pre and post-development peak runoff rates from the Summit Point
site:

Summit Point Apartments Phase-II Pre and Post-Development Stormwater Peak Runoff Rates
Storm Frequency
Years (Percent)

Pre-Development
Peak Runoff Rate

Post-Development
Peak Runoff Rate Difference

10-Yr (10%) 55.43 cfs 30.93 cfs -24.50 cfs

50-Yr (2%) 74.32 cfs 48.77 cfs -25.55 cfs

100-Yr (1%) 97.33 cfs 56.36 cfs -40.97 cfs

500-Yr (0.2%) 115.27 cfs 85.44 cfs -29.83 cfs



The calculated reductions in total peak flow rates from the Summit Point site were deducted from the
total channel flows in Tributary P3 to yield the adjusted post-development stream flows.  Note that RS
6654.43 was above the detention basin discharge point and the stream flows were not reduced:

Post-Development Channel Flow Rates in Tributary P3 to Prairie Lee Lake
River Station 10-Yr (10%) 50-Yr (2%) 100-Yr (1%) 500-Yr (0.2%)

RS 6654.43 245 cfs (SS) 418 cfs (SS) 496 cfs (SS) 680 cfs (SS)

RS 6037.05 253 cfs (SS) 446 cfs (SS) 519 cfs (SS) 737 cfs (SS)

RS 5659.57 257 cfs (SS) 454 cfs (SS) 528 cfs (SS) 747 cfs (SS)

RS 4883.89 268 cfs (SS) 472 cfs (SS) 550 cfs (SS) 781 cfs (SS)

RS 4349.92 425 cfs (FEMA) 624 cfs (FEMA) 709 cfs (FEMA) 870 cfs (FEMA)

RS 2689.02 625 cfs (FEMA) 924 cfs (FEMA) 1059 cfs (FEMA) 1270 cfs (FEMA)

The calculated 100-year water surface elevations for the pre and post-development conditions along the
Summit Point site were tabulated in the table below. The lowest finish floor elevation for the proposed
buildings on the Summit Point site was 1005.00’, and the lowest elevation on the Summit Point
property line that was even with the 100-year water surface elevation was approximately 1000.9’.

100-Year Water Surface Elevations along the Summit Point Site
River Station 100-Yr Pre-Dev 100-Yr Post-Dev Property Line

RS 6654.43 1005.11’ 1005.11’ 1010.67’

RS 6465.03 1003.67’ 1003.69’ 1003.72’

RS 6235.08 1001.63’ 1001.55’ 1002.17’

RS 6037.05 999.74’ 999.62’ 998.81’

RS 5874.31 997.32’ 997.18’ 996.88’

RS 5659.57 994.75’ 994.64’ 993.97’



100-Year Water Surface Elevations Comparison Between HEC-RAS Models
A Dup-Eff B Corr-Eff C-Pre-Dev D-Post-Dev

FEMA FEMA FEMA+CFS FEMA+CFS
100-Yr 100-Yr 100-Yr 100-Yr

River Sta W.S. Elev (ft) W.S. Elev (ft) W.S. Elev (ft) W.S. Elev (ft)
0 921.22 921.22 921.22 921.18

379.56 925.96 925.96 925.96 925.9
1074.65 933.6 933.6 933.6 933.52
1487.09 938.75 938.75 938.75 938.67
2080.49 Culvert – Hwy-291 Downstream Enclosed Culvert
2673.89 968.94 968.94 968.94 968.84
2689.02 968.96 968.96 968.96 968.86
2703.04 968.96 968.96 968.96 968.86
2829.11 Culvert – Highway-291 Culvert
2955.17 973.37 973.37 973.37 973.27
3345.74 973.36 973.36 973.36 973.27
3952.68 975.12 975.12 975.12 975.06
4349.92 979.63 979.63 979.32 979.21
4602.74 Culvert – Independence Avenue Culvert
4682.51 987.07 986.99
4883.89 987.13 987.06
5138.90 989.24 989.11
5269.21 990.73 990.61
5298.85 990.83 990.71
5411.92 Culvert – Swann Circle Culvert
5426.87 994.75 994.64
5476.66 994.75 994.64
5659.57 994.47 994.37
5874.31 997.32 997.18
6037.05 999.74 999.62
6235.08 1001.63 1001.55
6465.03 1003.67 1003.68
6654.43 1005.11 1005.09

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:

On-Site Small Local Flow Drainage Channel South of Tributary P3 Flows and WSEL’s

Cross Section 100-Year
Flow

100-Year WSEL
On-Site South Channel

100-Year WSEL
Main Trib P3 Channel

RS 5476.66 (10097.67) 97 cfs 994.92’ 994.92’

RS 5659.57 (10280.58) 97 cfs 994.87’ 994.65’

RS 5874.31 (10495.32) 65 cfs 996.88’ 997.34’

RS 6037.05 (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
approximately 1000.9’, 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 to Tributary P3, the
existing creek would experience minimal changes between the calculated water surface elevations and
flows for the pre and post-development conditions.
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HEC-RAS  Plan: Pre ExtendAddXS   River: Reach #15   Reach: STREAM 15 (P3)

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)  

STREAM 15 (P3) 0       PF 1-10yr 650.00 917.00 920.52 920.52 921.20 0.008007 7.66 136.67 121.49 0.79

STREAM 15 (P3) 0       PF 2-50yr 950.00 917.00 921.04 921.04 921.70 0.007187 8.09 212.81 173.10 0.77

STREAM 15 (P3) 0       PF 3-100yr 1100.00 917.00 921.22 921.22 921.89 0.007118 8.34 246.97 191.79 0.77

STREAM 15 (P3) 0       PF 4-500yr 1300.00 917.00 921.43 921.43 922.12 0.007201 8.71 288.37 212.25 0.79

STREAM 15 (P3) 379.56  PF 1-10yr 650.00 922.00 925.28 925.28 925.97 0.008062 7.18 123.11 101.35 0.78

STREAM 15 (P3) 379.56  PF 2-50yr 950.00 922.00 925.76 925.76 926.52 0.007726 7.87 178.68 128.55 0.79

STREAM 15 (P3) 379.56  PF 3-100yr 1100.00 922.00 925.96 925.96 926.74 0.007727 8.19 204.31 139.31 0.79

STREAM 15 (P3) 379.56  PF 4-500yr 1300.00 922.00 926.18 926.18 927.01 0.007694 8.55 237.54 149.11 0.80

STREAM 15 (P3) 1074.65 PF 1-10yr 650.00 930.00 932.67 932.67 933.70 0.013609 8.19 81.39 44.07 0.98

STREAM 15 (P3) 1074.65 PF 2-50yr 950.00 930.00 933.30 933.30 934.57 0.011892 9.10 111.72 51.15 0.96

STREAM 15 (P3) 1074.65 PF 3-100yr 1100.00 930.00 933.60 933.60 934.95 0.011186 9.44 127.34 54.44 0.95

STREAM 15 (P3) 1074.65 PF 4-500yr 1300.00 930.00 933.94 933.94 935.42 0.010739 9.93 146.68 58.25 0.94

STREAM 15 (P3) 1487.09 PF 1-10yr 650.00 933.86 937.77 938.21 0.007717 5.40 131.54 52.11 0.51

STREAM 15 (P3) 1487.09 PF 2-50yr 950.00 933.86 938.47 937.33 939.05 0.008338 6.34 170.13 59.10 0.55

STREAM 15 (P3) 1487.09 PF 3-100yr 1100.00 933.86 938.75 937.63 939.41 0.008667 6.76 187.48 61.91 0.57

STREAM 15 (P3) 1487.09 PF 4-500yr 1300.00 933.86 939.14 938.01 939.87 0.008796 7.20 211.95 65.68 0.58

STREAM 15 (P3) 2080.49 Culvert

STREAM 15 (P3) 2673.89 PF 1-10yr 650.00 951.36 966.41 954.03 966.43 0.000026 1.14 1270.42 320.25 0.05

STREAM 15 (P3) 2673.89 PF 2-50yr 950.00 951.36 968.39 954.86 968.41 0.000023 1.16 2184.32 401.66 0.05

STREAM 15 (P3) 2673.89 PF 3-100yr 1100.00 951.36 968.94 955.25 968.95 0.000025 1.22 2405.02 407.19 0.05

STREAM 15 (P3) 2673.89 PF 4-500yr 1300.00 951.36 969.57 955.67 969.58 0.000027 1.31 2663.64 413.58 0.06

STREAM 15 (P3) 2689.02 PF 1-10yr 650.00 952.00 966.43 954.68 966.44 0.000010 0.74 1477.28 327.46 0.03

STREAM 15 (P3) 2689.02 PF 2-50yr 950.00 952.00 968.41 955.45 968.41 0.000007 0.67 2514.80 393.58 0.03

STREAM 15 (P3) 2689.02 PF 3-100yr 1100.00 952.00 968.96 955.81 968.96 0.000008 0.71 2733.85 407.69 0.03

STREAM 15 (P3) 2689.02 PF 4-500yr 1300.00 952.00 969.59 956.25 969.59 0.000009 0.77 2996.52 423.99 0.03

STREAM 15 (P3) 2703.04 PF 1-10yr 450.00 953.34 966.44 958.39 966.44 0.000003 0.39 2047.02 330.78 0.02

STREAM 15 (P3) 2703.04 PF 2-50yr 650.00 953.34 968.41 959.79 968.41 0.000003 0.42 2749.17 377.15 0.02

STREAM 15 (P3) 2703.04 PF 3-100yr 750.00 953.34 968.96 960.43 968.96 0.000003 0.44 2957.92 386.04 0.02

STREAM 15 (P3) 2703.04 PF 4-500yr 900.00 953.34 969.59 961.36 969.59 0.000003 0.49 3205.16 396.32 0.02

STREAM 15 (P3) 2829.11 Culvert

STREAM 15 (P3) 2955.17 PF 1-10yr 450.00 957.54 968.80 962.59 969.31 0.000717 5.71 78.82 292.62 0.30

STREAM 15 (P3) 2955.17 PF 2-50yr 650.00 957.54 973.08 963.99 973.08 0.000001 0.29 3178.22 335.68 0.01

STREAM 15 (P3) 2955.17 PF 3-100yr 750.00 957.54 973.37 964.65 973.37 0.000002 0.33 3273.96 338.59 0.02

STREAM 15 (P3) 2955.17 PF 4-500yr 900.00 957.54 973.63 965.55 973.63 0.000002 0.39 3362.16 341.25 0.02

STREAM 15 (P3) 3345.74 PF 1-10yr 450.00 964.00 969.70 967.17 969.75 0.000284 2.08 301.79 131.16 0.16

STREAM 15 (P3) 3345.74 PF 2-50yr 650.00 964.00 973.08 967.68 973.10 0.000064 1.38 605.84 168.80 0.08

STREAM 15 (P3) 3345.74 PF 3-100yr 750.00 964.00 973.36 967.82 973.39 0.000074 1.53 631.35 171.94 0.09

STREAM 15 (P3) 3345.74 PF 4-500yr 900.00 964.00 973.63 968.03 973.64 0.000064 1.44 962.57 174.85 0.08

STREAM 15 (P3) 3952.68 PF 1-10yr 450.00 971.00 974.60 974.60 975.18 0.009024 7.07 96.23 87.90 0.77

STREAM 15 (P3) 3952.68 PF 2-50yr 650.00 971.00 974.97 974.97 975.63 0.009246 7.82 130.41 93.44 0.80

STREAM 15 (P3) 3952.68 PF 3-100yr 750.00 971.00 975.12 975.12 975.82 0.009652 8.24 143.74 95.52 0.82

STREAM 15 (P3) 3952.68 PF 4-500yr 900.00 971.00 975.32 975.32 976.08 0.010013 8.75 163.31 98.48 0.84

STREAM 15 (P3) 4349.92 PF 1-10yr 450.00 974.61 978.53 978.42 979.51 0.012171 7.92 57.75 28.50 0.92

STREAM 15 (P3) 4349.92 PF 2-50yr 650.00 974.61 979.04 979.04 980.39 0.013035 9.36 72.93 32.00 0.99

STREAM 15 (P3) 4349.92 PF 3-100yr 750.00 974.61 979.32 979.32 980.79 0.012530 9.78 82.23 33.97 0.98

STREAM 15 (P3) 4349.92 PF 4-500yr 900.00 974.61 979.71 979.71 981.36 0.011986 10.36 96.09 36.71 0.98

STREAM 15 (P3) 4602.74 Culvert

STREAM 15 (P3) 4682.51 PF 1-10yr 293.00 978.20 986.43 982.41 986.44 0.000137 1.23 672.84 281.98 0.09

STREAM 15 (P3) 4682.51 PF 2-50yr 498.00 978.20 986.90 983.42 986.92 0.000250 1.75 806.13 293.92 0.12

STREAM 15 (P3) 4682.51 PF 3-100yr 591.00 978.20 987.07 983.71 987.09 0.000302 1.95 856.47 298.31 0.13

STREAM 15 (P3) 4682.51 PF 4-500yr 811.00 978.20 987.34 984.17 987.38 0.000447 2.44 939.52 305.41 0.16

STREAM 15 (P3) 4883.89 PF 1-10yr 293.00 979.30 986.47 986.52 0.000500 2.07 269.90 147.46 0.16

STREAM 15 (P3) 4883.89 PF 2-50yr 498.00 979.30 986.95 987.05 0.000915 2.97 347.16 169.97 0.22

STREAM 15 (P3) 4883.89 PF 3-100yr 591.00 979.30 987.13 987.26 0.001095 3.32 378.63 178.33 0.24

STREAM 15 (P3) 4883.89 PF 4-500yr 811.00 979.30 987.44 987.62 0.001577 4.12 435.46 192.50 0.29

STREAM 15 (P3) 5138.90 PF 1-10yr 282.00 984.00 987.84 987.84 988.80 0.027112 7.87 35.84 19.08 1.01

STREAM 15 (P3) 5138.90 PF 2-50yr 480.00 984.00 988.92 988.92 989.83 0.015388 7.88 83.19 75.98 0.82

STREAM 15 (P3) 5138.90 PF 3-100yr 569.00 984.00 989.24 989.24 990.14 0.013802 8.01 110.51 95.34 0.79

STREAM 15 (P3) 5138.90 PF 4-500yr 780.00 984.00 989.80 989.80 990.69 0.012373 8.43 172.58 128.94 0.77

STREAM 15 (P3) 5269.21 PF 1-10yr 282.00 986.00 989.70 989.77 0.002768 2.23 126.53 86.69 0.33

STREAM 15 (P3) 5269.21 PF 2-50yr 480.00 986.00 990.47 990.56 0.002201 2.37 202.30 106.27 0.30

STREAM 15 (P3) 5269.21 PF 3-100yr 569.00 986.00 990.73 990.83 0.002125 2.47 230.71 111.36 0.30
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HEC-RAS  Plan: Pre ExtendAddXS   River: Reach #15   Reach: STREAM 15 (P3) (Continued)

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)  

STREAM 15 (P3) 5269.21 PF 4-500yr 780.00 986.00 991.24 991.35 0.002086 2.69 290.10 121.31 0.31

STREAM 15 (P3) 5298.85 PF 1-10yr 282.00 985.73 989.78 989.79 0.000093 0.59 480.92 192.56 0.07

STREAM 15 (P3) 5298.85 PF 2-50yr 480.00 985.73 990.57 990.57 0.000111 0.75 644.34 226.94 0.07

STREAM 15 (P3) 5298.85 PF 3-100yr 569.00 985.73 990.83 990.84 0.000119 0.82 706.72 239.63 0.08

STREAM 15 (P3) 5298.85 PF 4-500yr 780.00 985.73 991.36 991.37 0.000138 0.97 839.52 264.62 0.09

STREAM 15 (P3) 5411.92 Culvert

STREAM 15 (P3) 5426.87 PF 1-10yr 282.00 986.67 992.16 988.29 992.16 0.000061 0.65 548.66 232.39 0.06

STREAM 15 (P3) 5426.87 PF 2-50yr 480.00 986.67 994.46 988.69 994.46 0.000030 0.62 1230.91 356.91 0.04

STREAM 15 (P3) 5426.87 PF 3-100yr 569.00 986.67 994.75 988.84 994.76 0.000035 0.69 1338.13 370.48 0.05

STREAM 15 (P3) 5426.87 PF 4-500yr 780.00 986.67 995.15 989.16 995.16 0.000052 0.88 1488.07 388.67 0.06

STREAM 15 (P3) 5476.66 PF 1-10yr 282.00 987.00 992.16 992.17 0.000263 0.91 309.16 138.20 0.11

STREAM 15 (P3) 5476.66 PF 2-50yr 480.00 987.00 994.46 994.47 0.000074 0.74 651.41 174.38 0.06

STREAM 15 (P3) 5476.66 PF 3-100yr 569.00 987.00 994.75 994.76 0.000083 0.82 704.88 188.64 0.07

STREAM 15 (P3) 5476.66 PF 4-500yr 780.00 987.00 995.15 995.16 0.000118 1.03 783.04 207.73 0.08

STREAM 15 (P3) 5659.57 PF 1-10yr 282.00 989.90 992.77 992.77 993.51 0.027178 6.93 40.71 27.44 1.00

STREAM 15 (P3) 5659.57 PF 2-50yr 480.00 989.90 994.19 994.65 0.010312 5.41 88.73 42.00 0.66

STREAM 15 (P3) 5659.57 PF 3-100yr 569.00 989.90 994.47 994.96 0.010958 5.64 100.95 47.13 0.68

STREAM 15 (P3) 5659.57 PF 4-500yr 780.00 989.90 994.72 994.31 995.45 0.015778 6.87 113.57 51.90 0.82

STREAM 15 (P3) 5874.31 PF 1-10yr 278.00 993.40 996.79 996.31 997.16 0.011338 4.89 56.82 33.62 0.66

STREAM 15 (P3) 5874.31 PF 2-50yr 472.00 993.40 997.04 996.93 997.85 0.021724 7.21 65.45 35.21 0.93

STREAM 15 (P3) 5874.31 PF 3-100yr 560.00 993.40 997.32 997.18 998.17 0.020041 7.41 75.61 36.73 0.91

STREAM 15 (P3) 5874.31 PF 4-500yr 767.00 993.40 998.01 997.67 998.88 0.015776 7.51 102.14 40.51 0.83

STREAM 15 (P3) 6037.05 PF 1-10yr 278.00 995.90 998.56 998.90 0.010121 4.71 59.00 34.26 0.63

STREAM 15 (P3) 6037.05 PF 2-50yr 472.00 995.90 999.48 999.88 0.007839 5.07 93.07 39.77 0.58

STREAM 15 (P3) 6037.05 PF 3-100yr 560.00 995.90 999.74 1000.19 0.008151 5.41 103.48 41.26 0.60

STREAM 15 (P3) 6037.05 PF 4-500yr 767.00 995.90 1000.21 999.39 1000.80 0.008901 6.18 135.17 151.92 0.64

STREAM 15 (P3) 6235.08 PF 1-10yr 245.00 997.50 1000.69 1001.02 0.011340 4.67 52.47 33.60 0.66

STREAM 15 (P3) 6235.08 PF 2-50yr 418.00 997.50 1001.35 1001.80 0.012354 5.39 77.57 42.82 0.71

STREAM 15 (P3) 6235.08 PF 3-100yr 496.00 997.50 1001.63 1002.10 0.011853 5.49 90.41 47.13 0.70

STREAM 15 (P3) 6235.08 PF 4-500yr 680.00 997.50 1002.22 1002.72 0.010561 5.62 120.98 55.84 0.67

STREAM 15 (P3) 6465.03 PF 1-10yr 245.00 999.60 1002.77 1002.96 0.006418 3.54 69.18 44.13 0.50

STREAM 15 (P3) 6465.03 PF 2-50yr 418.00 999.60 1003.44 1003.70 0.005902 4.14 103.26 60.58 0.50

STREAM 15 (P3) 6465.03 PF 3-100yr 496.00 999.60 1003.67 1003.97 0.005824 4.40 119.87 87.76 0.51

STREAM 15 (P3) 6465.03 PF 4-500yr 680.00 999.60 1004.12 1004.48 0.005758 4.92 170.73 134.69 0.52

STREAM 15 (P3) 6654.43 PF 1-10yr 245.00 1000.70 1004.10 1004.42 0.008797 4.55 53.83 29.12 0.59

STREAM 15 (P3) 6654.43 PF 2-50yr 418.00 1000.70 1004.84 1005.26 0.011326 5.16 80.99 44.31 0.67

STREAM 15 (P3) 6654.43 PF 3-100yr 496.00 1000.70 1005.11 1005.55 0.012127 5.27 94.11 52.71 0.70

STREAM 15 (P3) 6654.43 PF 4-500yr 680.00 1000.70 1005.61 1006.08 0.012859 5.46 124.64 69.61 0.72
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Reach  #15

None of the XS's are Geo-Referenced (  Geo-Ref user entered XS  Geo-Ref interpolated XS  Non Geo-Ref user entered XS  Non Geo-Ref interpolated XS)
Some schematic data outside default extents (see View/Set Schematic Plot Extents...)
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River = Reach #15   Reach = STREAM 15 (P3)      RS = 5874.31    RS 5874.31
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Errors Warnings and Notes for Plan : Pre ExtendAddXS

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 6654.43     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 6465.03     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 6235.08     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 6037.05     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 5874.31     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 5659.57     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 5476.66     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 5411.92     Profile: PF 1-10yr     Culv: Culvert #1  

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

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 5411.92     Profile: PF 1-10yr     Culv: Culvert #2  

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

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 5411.92     Profile: PF 1-10yr     Culv: Culvert #3  

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

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 5298.85     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 5269.21     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 5138.90     Profile: PF 1-10yr

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 : Pre ExtendAddXS (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: Reach #15  Reach: STREAM 15 (P3)     RS: 4883.89     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 4602.74     Profile: PF 1-10yr     Culv: Culvert #1  

Note: During supercritical analysis, the culvert direct step method went to normal depth.  The program then 

assumed normal depth at the outlet.

Note: The flow in the culvert is entirely supercritical.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 4349.92     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 3952.68     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 3345.74     Profile: PF 1-10yr

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: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, energy 

was used.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 2955.17     Profile: PF 1-10yr

Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 2703.04     Profile: PF 1-10yr

Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 2689.02     Profile: PF 1-10yr

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: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, energy 

was used.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 2673.89     Profile: PF 1-10yr

Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 2080.49     Profile: PF 1-10yr     Culv: CULVERT#1   

Warning: During the culvert inlet control computations, the program could not balance the culvert/weir flow.  

The reported inlet energy grade answer may not be valid.

Note: The normal depth exceeds the height of the culvert.  The program assumes that the normal depth is 

equal to the height of the culvert.
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Errors Warnings and Notes for Plan : Pre ExtendAddXS (Continued)

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 1487.09     Profile: PF 1-10yr

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 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.

Note: Manning's n values were composited to a single value in the main channel.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 1074.65     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 379.56     Profile: PF 1-10yr

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.
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HEC-RAS  Plan: PostExtAddXsQ   River: Reach #15   Reach: STREAM 15 (P3)

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)  

STREAM 15 (P3) 0       PF 1-10yr 625.00 917.00 920.47 920.46 921.15 0.008003 7.57 131.25 116.96 0.79

STREAM 15 (P3) 0       PF 2-50yr 924.00 917.00 921.00 921.00 921.66 0.007213 8.05 206.62 169.49 0.77

STREAM 15 (P3) 0       PF 3-100yr 1059.00 917.00 921.18 921.18 921.84 0.007122 8.27 237.93 187.03 0.77

STREAM 15 (P3) 0       PF 4-500yr 1270.00 917.00 921.40 921.40 922.09 0.007178 8.65 282.46 209.45 0.78

STREAM 15 (P3) 379.56  PF 1-10yr 625.00 922.00 925.24 925.24 925.92 0.007979 7.07 119.25 99.18 0.78

STREAM 15 (P3) 379.56  PF 2-50yr 924.00 922.00 925.73 925.73 926.48 0.007739 7.81 174.04 126.50 0.79

STREAM 15 (P3) 379.56  PF 3-100yr 1059.00 922.00 925.90 925.90 926.68 0.007796 8.13 196.56 136.14 0.80

STREAM 15 (P3) 379.56  PF 4-500yr 1270.00 922.00 926.14 926.14 926.97 0.007848 8.55 230.70 147.29 0.81

STREAM 15 (P3) 1074.65 PF 1-10yr 625.00 930.00 932.61 932.61 933.62 0.013786 8.10 78.89 43.44 0.99

STREAM 15 (P3) 1074.65 PF 2-50yr 924.00 930.00 933.26 933.26 934.50 0.011945 9.02 109.30 50.62 0.96

STREAM 15 (P3) 1074.65 PF 3-100yr 1059.00 930.00 933.52 933.52 934.85 0.011325 9.34 123.23 53.59 0.95

STREAM 15 (P3) 1074.65 PF 4-500yr 1270.00 930.00 933.89 933.89 935.35 0.010831 9.87 143.63 57.67 0.95

STREAM 15 (P3) 1487.09 PF 1-10yr 625.00 933.86 937.71 938.13 0.007660 5.31 128.10 51.40 0.51

STREAM 15 (P3) 1487.09 PF 2-50yr 924.00 933.86 938.41 937.27 938.98 0.008328 6.28 166.65 58.52 0.55

STREAM 15 (P3) 1487.09 PF 3-100yr 1059.00 933.86 938.67 937.55 939.31 0.008608 6.65 182.59 61.13 0.56

STREAM 15 (P3) 1487.09 PF 4-500yr 1270.00 933.86 939.09 937.95 939.80 0.008746 7.12 208.63 65.18 0.58

STREAM 15 (P3) 2080.49 Culvert

STREAM 15 (P3) 2673.89 PF 1-10yr 625.00 951.36 966.14 953.97 966.16 0.000027 1.14 1198.87 307.06 0.05

STREAM 15 (P3) 2673.89 PF 2-50yr 924.00 951.36 968.25 954.80 968.26 0.000023 1.15 2125.71 400.18 0.05

STREAM 15 (P3) 2673.89 PF 3-100yr 1059.00 951.36 968.84 955.14 968.85 0.000024 1.20 2365.16 406.20 0.05

STREAM 15 (P3) 2673.89 PF 4-500yr 1270.00 951.36 969.46 955.63 969.48 0.000027 1.30 2618.72 412.48 0.06

STREAM 15 (P3) 2689.02 PF 1-10yr 625.00 952.00 966.16 954.60 966.17 0.000011 0.74 1408.81 317.99 0.03

STREAM 15 (P3) 2689.02 PF 2-50yr 924.00 952.00 968.26 955.38 968.27 0.000007 0.67 2457.62 389.81 0.03

STREAM 15 (P3) 2689.02 PF 3-100yr 1059.00 952.00 968.86 955.72 968.86 0.000008 0.70 2693.74 405.14 0.03

STREAM 15 (P3) 2689.02 PF 4-500yr 1270.00 952.00 969.48 956.18 969.48 0.000009 0.76 2950.50 421.18 0.03

STREAM 15 (P3) 2703.04 PF 1-10yr 425.00 953.34 966.17 958.21 966.17 0.000003 0.38 1959.53 324.00 0.02

STREAM 15 (P3) 2703.04 PF 2-50yr 624.00 953.34 968.27 959.60 968.27 0.000003 0.41 2694.30 374.77 0.02

STREAM 15 (P3) 2703.04 PF 3-100yr 709.00 953.34 968.86 960.18 968.86 0.000003 0.43 2919.86 384.44 0.02

STREAM 15 (P3) 2703.04 PF 4-500yr 870.00 953.34 969.48 961.18 969.48 0.000003 0.48 3162.13 394.55 0.02

STREAM 15 (P3) 2829.11 Culvert

STREAM 15 (P3) 2955.17 PF 1-10yr 425.00 957.54 968.23 962.39 968.73 0.000760 5.68 74.82 286.53 0.31

STREAM 15 (P3) 2955.17 PF 2-50yr 624.00 957.54 972.98 963.82 972.98 0.000001 0.29 3143.14 334.60 0.01

STREAM 15 (P3) 2955.17 PF 3-100yr 709.00 957.54 973.27 964.37 973.27 0.000002 0.32 3241.34 337.60 0.01

STREAM 15 (P3) 2955.17 PF 4-500yr 870.00 957.54 973.59 965.37 973.60 0.000002 0.37 3351.37 340.93 0.02

STREAM 15 (P3) 3345.74 PF 1-10yr 425.00 964.00 969.15 967.09 969.21 0.000436 2.38 252.34 123.53 0.20

STREAM 15 (P3) 3345.74 PF 2-50yr 624.00 964.00 972.98 967.63 973.00 0.000062 1.35 596.43 167.64 0.08

STREAM 15 (P3) 3345.74 PF 3-100yr 709.00 964.00 973.27 967.77 973.29 0.000070 1.46 622.68 170.88 0.09

STREAM 15 (P3) 3345.74 PF 4-500yr 870.00 964.00 973.59 967.99 973.61 0.000060 1.40 957.05 174.50 0.08

STREAM 15 (P3) 3952.68 PF 1-10yr 425.00 971.00 974.57 974.57 975.12 0.008536 6.82 93.67 87.48 0.75

STREAM 15 (P3) 3952.68 PF 2-50yr 624.00 971.00 974.93 974.93 975.58 0.009159 7.72 126.64 92.85 0.79

STREAM 15 (P3) 3952.68 PF 3-100yr 709.00 971.00 975.06 975.06 975.74 0.009459 8.07 138.57 94.72 0.81

STREAM 15 (P3) 3952.68 PF 4-500yr 870.00 971.00 975.26 975.26 976.03 0.010190 8.73 158.02 97.69 0.85

STREAM 15 (P3) 4349.92 PF 1-10yr 425.00 974.61 978.44 978.34 979.39 0.012554 7.82 55.01 27.82 0.93

STREAM 15 (P3) 4349.92 PF 2-50yr 624.00 974.61 978.96 978.96 980.28 0.013224 9.25 70.45 31.46 0.99

STREAM 15 (P3) 4349.92 PF 3-100yr 709.00 974.61 979.21 979.21 980.63 0.012700 9.60 78.47 33.19 0.98

STREAM 15 (P3) 4349.92 PF 4-500yr 870.00 974.61 979.63 979.63 981.25 0.012133 10.26 93.17 36.15 0.98

STREAM 15 (P3) 4602.74 Culvert

STREAM 15 (P3) 4682.51 PF 1-10yr 268.00 978.20 986.36 982.22 986.37 0.000123 1.16 652.67 280.13 0.08

STREAM 15 (P3) 4682.51 PF 2-50yr 472.00 978.20 986.86 983.33 986.87 0.000234 1.68 794.23 292.88 0.11

STREAM 15 (P3) 4682.51 PF 3-100yr 550.00 978.20 986.99 983.59 987.02 0.000279 1.86 834.76 296.43 0.13

STREAM 15 (P3) 4682.51 PF 4-500yr 781.00 978.20 987.38 984.10 987.42 0.000400 2.31 952.63 306.51 0.15

STREAM 15 (P3) 4883.89 PF 1-10yr 268.00 979.30 986.39 986.44 0.000450 1.94 259.01 144.00 0.15

STREAM 15 (P3) 4883.89 PF 2-50yr 472.00 979.30 986.91 987.00 0.000856 2.86 339.70 167.93 0.21

STREAM 15 (P3) 4883.89 PF 3-100yr 550.00 979.30 987.06 987.17 0.001017 3.17 364.92 174.74 0.23

STREAM 15 (P3) 4883.89 PF 4-500yr 781.00 979.30 987.47 987.64 0.001423 3.93 441.59 193.97 0.28

STREAM 15 (P3) 5138.90 PF 1-10yr 257.00 984.00 987.72 987.72 988.63 0.026829 7.66 33.55 18.45 1.00

STREAM 15 (P3) 5138.90 PF 2-50yr 454.00 984.00 988.80 988.80 989.73 0.016551 7.93 73.98 68.22 0.84

STREAM 15 (P3) 5138.90 PF 3-100yr 528.00 984.00 989.11 989.11 990.00 0.014377 7.94 98.05 87.05 0.80

STREAM 15 (P3) 5138.90 PF 4-500yr 750.00 984.00 989.72 989.72 990.62 0.012587 8.39 163.24 124.46 0.77

STREAM 15 (P3) 5269.21 PF 1-10yr 257.00 986.00 989.56 989.63 0.002953 2.24 114.75 81.91 0.33

STREAM 15 (P3) 5269.21 PF 2-50yr 454.00 986.00 990.39 990.48 0.002224 2.34 193.90 104.71 0.30

STREAM 15 (P3) 5269.21 PF 3-100yr 528.00 986.00 990.61 990.70 0.002162 2.43 217.58 109.04 0.30
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HEC-RAS  Plan: PostExtAddXsQ   River: Reach #15   Reach: STREAM 15 (P3) (Continued)

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)  

STREAM 15 (P3) 5269.21 PF 4-500yr 750.00 986.00 991.18 991.29 0.002081 2.66 282.38 120.07 0.31

STREAM 15 (P3) 5298.85 PF 1-10yr 257.00 985.73 989.64 989.65 0.000090 0.57 454.55 187.75 0.06

STREAM 15 (P3) 5298.85 PF 2-50yr 454.00 985.73 990.48 990.49 0.000109 0.73 625.95 223.06 0.07

STREAM 15 (P3) 5298.85 PF 3-100yr 528.00 985.73 990.71 990.72 0.000116 0.79 677.89 233.85 0.08

STREAM 15 (P3) 5298.85 PF 4-500yr 750.00 985.73 991.29 991.31 0.000135 0.95 822.04 261.47 0.08

STREAM 15 (P3) 5411.92 Culvert

STREAM 15 (P3) 5426.87 PF 1-10yr 257.00 986.67 991.85 988.23 991.86 0.000068 0.65 480.00 214.28 0.06

STREAM 15 (P3) 5426.87 PF 2-50yr 454.00 986.67 994.34 988.65 994.34 0.000029 0.60 1187.75 351.29 0.04

STREAM 15 (P3) 5426.87 PF 3-100yr 528.00 986.67 994.64 988.77 994.64 0.000033 0.66 1295.69 365.17 0.05

STREAM 15 (P3) 5426.87 PF 4-500yr 750.00 986.67 995.09 989.12 995.10 0.000050 0.85 1464.66 385.89 0.06

STREAM 15 (P3) 5476.66 PF 1-10yr 257.00 987.00 991.85 991.87 0.000332 0.96 267.38 131.76 0.12

STREAM 15 (P3) 5476.66 PF 2-50yr 454.00 987.00 994.34 994.34 0.000073 0.72 630.53 168.49 0.06

STREAM 15 (P3) 5476.66 PF 3-100yr 528.00 987.00 994.64 994.65 0.000078 0.78 683.46 183.06 0.07

STREAM 15 (P3) 5476.66 PF 4-500yr 750.00 987.00 995.09 995.10 0.000114 1.01 770.59 204.81 0.08

STREAM 15 (P3) 5659.57 PF 1-10yr 257.00 989.90 992.65 992.65 993.38 0.028357 6.84 37.58 26.66 1.02

STREAM 15 (P3) 5659.57 PF 2-50yr 454.00 989.90 994.07 994.53 0.010427 5.43 83.63 39.67 0.66

STREAM 15 (P3) 5659.57 PF 3-100yr 528.00 989.90 994.37 994.83 0.010466 5.48 96.31 45.25 0.66

STREAM 15 (P3) 5659.57 PF 4-500yr 750.00 989.90 994.68 994.23 995.38 0.015294 6.74 111.26 51.06 0.80

STREAM 15 (P3) 5874.31 PF 1-10yr 253.00 993.40 996.69 996.23 997.04 0.011102 4.72 53.63 33.00 0.65

STREAM 15 (P3) 5874.31 PF 2-50yr 446.00 993.40 996.96 996.85 997.75 0.021799 7.09 62.87 34.77 0.93

STREAM 15 (P3) 5874.31 PF 3-100yr 519.00 993.40 997.18 997.07 998.02 0.020993 7.35 70.64 36.00 0.92

STREAM 15 (P3) 5874.31 PF 4-500yr 737.00 993.40 997.92 998.79 0.016017 7.46 98.78 39.99 0.84

STREAM 15 (P3) 6037.05 PF 1-10yr 253.00 995.90 998.44 998.77 0.010231 4.59 55.09 33.55 0.63

STREAM 15 (P3) 6037.05 PF 2-50yr 446.00 995.90 999.39 999.77 0.007814 4.98 89.56 39.25 0.58

STREAM 15 (P3) 6037.05 PF 3-100yr 519.00 995.90 999.62 1000.05 0.007975 5.25 98.86 40.60 0.59

STREAM 15 (P3) 6037.05 PF 4-500yr 737.00 995.90 1000.15 999.32 1000.72 0.008922 6.09 124.59 125.26 0.64

STREAM 15 (P3) 6235.08 PF 1-10yr 245.00 997.50 1000.63 1001.00 0.012329 4.83 50.78 32.96 0.69

STREAM 15 (P3) 6235.08 PF 2-50yr 418.00 997.50 1001.29 1001.77 0.013291 5.55 75.32 42.02 0.73

STREAM 15 (P3) 6235.08 PF 3-100yr 496.00 997.50 1001.55 1002.06 0.013183 5.72 86.67 45.91 0.73

STREAM 15 (P3) 6235.08 PF 4-500yr 680.00 997.50 1002.18 1002.69 0.011174 5.74 118.39 55.18 0.69

STREAM 15 (P3) 6465.03 PF 1-10yr 245.00 999.60 1002.78 1002.98 0.006263 3.51 69.84 44.37 0.49

STREAM 15 (P3) 6465.03 PF 2-50yr 418.00 999.60 1003.46 1003.72 0.005733 4.10 104.36 61.46 0.50

STREAM 15 (P3) 6465.03 PF 3-100yr 496.00 999.60 1003.69 1003.98 0.005655 4.36 121.63 90.57 0.50

STREAM 15 (P3) 6465.03 PF 4-500yr 680.00 999.60 1004.13 1004.49 0.005699 4.91 167.02 119.09 0.52

STREAM 15 (P3) 6654.43 PF 1-10yr 245.00 1000.70 1004.09 1004.41 0.008837 4.56 53.69 29.03 0.59

STREAM 15 (P3) 6654.43 PF 2-50yr 418.00 1000.70 1004.84 1005.25 0.011417 5.18 80.62 44.07 0.68

STREAM 15 (P3) 6654.43 PF 3-100yr 496.00 1000.70 1005.11 1005.54 0.012213 5.29 93.75 52.48 0.70

STREAM 15 (P3) 6654.43 PF 4-500yr 680.00 1000.70 1005.61 1006.08 0.012866 5.46 124.61 69.60 0.72
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Reach  #15

None of the XS's are Geo-Referenced (  Geo-Ref user entered XS  Geo-Ref interpolated XS  Non Geo-Ref user entered XS  Non Geo-Ref interpolated XS)
Some schematic data outside default extents (see View/Set Schematic Plot Extents...)
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Errors Warnings and Notes for Plan : PostExtAddXsQ

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 6654.43     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 6465.03     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 6235.08     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 6037.05     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 5874.31     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 5659.57     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 5476.66     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 5411.92     Profile: PF 1-10yr     Culv: Culvert #1  

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

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 5411.92     Profile: PF 1-10yr     Culv: Culvert #2  

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

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 5411.92     Profile: PF 1-10yr     Culv: Culvert #3  

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

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 5298.85     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 5269.21     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 5138.90     Profile: PF 1-10yr

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.
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Errors Warnings and Notes for Plan : PostExtAddXsQ (Continued)

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: Reach #15  Reach: STREAM 15 (P3)     RS: 4883.89     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 4602.74     Profile: PF 1-10yr     Culv: Culvert #1  

Note: During supercritical analysis, the culvert direct step method went to normal depth.  The program then 

assumed normal depth at the outlet.

Note: The flow in the culvert is entirely supercritical.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 4349.92     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 3952.68     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 3345.74     Profile: PF 1-10yr

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: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, energy 

was used.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 2955.17     Profile: PF 1-10yr

Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 2703.04     Profile: PF 1-10yr

Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 2689.02     Profile: PF 1-10yr

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: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, energy 

was used.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 2673.89     Profile: PF 1-10yr

Note: Multiple critical depths were found at this location.  The critical depth with the lowest, valid, water 

surface was used.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 2080.49     Profile: PF 1-10yr     Culv: CULVERT#1   
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Errors Warnings and Notes for Plan : PostExtAddXsQ (Continued)

Warning: During the culvert inlet control computations, the program could not balance the culvert/weir flow.  

The reported inlet energy grade answer may not be valid.

Note: The normal depth exceeds the height of the culvert.  The program assumes that the normal depth is 

equal to the height of the culvert.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 1487.09     Profile: PF 1-10yr

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 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.

Note: Manning's n values were composited to a single value in the main channel.

Location: River: Reach #15  Reach: STREAM 15 (P3)     RS: 1074.65     Profile: PF 1-10yr

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: Reach #15  Reach: STREAM 15 (P3)     RS: 379.56     Profile: PF 1-10yr

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.
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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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South Channel
Sou t h  Sub - B r anch

None of the XS's are Geo-Referenced (  Geo-Ref user entered XS  Geo-Ref interpolated XS  Non Geo-Ref user entered XS  Non Geo-Ref interpolated XS)
Some schematic data outside default extents (see View/Set Schematic Plot Extents...)
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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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