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INTRODUCTION

The purpose of this report is to determine the effects to the 100-year high water elevations of
drainage area associated with 785 Bismark Ave. The development consists of a single home. No
regulatory floodplain exists within the development area. Rock Hill Creek runs through the rear of
the property. Currently FEMA Firm maps indicate 100-year flood plain does not impact subject

property.

ANALYSIS APPROACH:

The peak discharge rate was obtained from the FEMA FIS report for St. Louis County. Per table 9 of
the report the 1% Plus Annual Chance discharge rate for Rock Hill Creek at the culvert under Berry
Rd is 690 cfs. HEC-RAS steady flow analysis models were ran pre and post development to
determine if water surface elevations for subject and adjoining properties would be affected by the
proposed construction.

The computation analysis contained herein will model the existing and proposed condition though the
site and adjacent properties. The peak discharge rate of 690 cfs was used and summaries of the results
are included in this report.

The following guidelines were considered while preparing this study.

1. Obtain copy of current Flood Insurance Map

2. Obtain discharge rate from FEMA FIS report

3. Create an existing HEC-RAS model from the existing conditions and survey topographic data.
4. Create a proposed effective HEC-RAS model from proposed topography.

5. Compare the post-developed data to the existing effective data,

6. Compare the channel elevation data for the effective and proposed conditions models.
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Summary

The hydraulic analysis was performed on pre and post development conditions using HEC-RAS
through the proposed development. The models indicate that the proposed grading for the lot
improvements do not encroach into the peak discharge flow pat for Rock Hill Creek.

Overall, the analysis confirms that there is no measurable impact to the water surface elevations
on upstream or downstream properties and system performance remains effectively unchanged
within the property limits and beyond the subject site,
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HEC-RAS HEC-RAS 6.6 September 2024
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: HEC RUN ex3

Project File : HECRUNex3.prj

Run Date and Time: 4/29/2026 10:17:11 AM

Project in English units

PLAN DATA

Plan Title: EX HEC 2
Plan File : v:\2503063 785 Bismark Ave\Documents\Engineering\Hydraulics\HEC
RAS\HECRUNex3.p02

Geometry Title: EX GEOM 2
Geometry File : v:\2503063 785 Bismark
Ave\Documents\Engineering\Hydraulics\HEC RAS\HECRUNex3.g02

Flow Title : Flow 06
Flow File : v:\2503063 785 Bismark
Ave\Documents\Engineering\Hydraulics\HEC RAS\HECRUNex3.f06

Plan Summary Information:

Number of: Cross Sections = 7 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 0 Lateral Structures = 0

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance

o
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Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Flow 06
Flow File : v:\2503063 785 Bismark Ave\Documents\Engineering\Hydraulics\HEC
RAS\HECRUNex3.f06
Flow Data (cfs)
River Reach RS PF 1
CREEK CL creek cl 2 289.15 690

Boundary Conditions

River Reach Profile Upstream
Downstream
CREEK CL creek cl 2 PF 1

Normal S = 0.01

GEOMETRY DATA

Geometry Title: EX GEOM 2

Geometry File : v:\2503063 785 Bismark Ave\Documents\Engineering\Hydraulics\HEC
RAS\HECRUNex3.g02

CROSS SECTION

RIVER: CREEK CL
REACH: creek cl 2 RS: 289.15



INPUT
Description:
Station Elevation Dat
Sta Elev
0 536.34

9.01 534.83 12.
21.82 532 22.
32.12 531.33 32.
38.51 531.1 38.
43.26 530.96 44.
49.08 530.92 50.
65.35 530.68 73.
98.56 529.62 106.

122.19 524.27 123.
130.9 528.42 132.
140.66 532.26 140.
145.32 532.76 146.
148.15 533.99 148.

Manning's n Values
Sta n Val
9] .045 106

Bank Sta: Left Righ
106.92 124.2

a
Sta
.7
53
52
82
55
84
52
47
92
38
62
92
02
17

Sta
.92

t
6

num=
Elev
536.31
534
531.92
531.32
531.1
530.94
530.91
530.53
529.29
524.47
528.88
532.24
533.15
534

num=
n Val
.035

Lengths:

6

14.
22.
34.
38.
46.
50.
78.
112.
123.
138.
141.
146.
152.

124

Le
59.

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)
Right OB
Vel Head (ft)
0.045
W.S. Elev (ft)
75.27
Crit W.S. (ft)
10.57
E.G. Slope (ft/ft)
10.57
Q Total (cfs)
41.46
Top Width (ft)
9.32
Vel Total (ft/s)
3.92
Max Chl Dpth (ft)
1.13
Conv. Total (cfs)
372.8

530.68

1.51

529.17

529.17

0.012370

690.00

26.50

9.23

4.90

6204.0

8

Sta Elev Sta Elev Sta
.57 536 6.7 535.31 8.3
44 533.54 16.83 533 21.29
77 531.92 22.95 531.91 30.48
75 531.26 37.65 531.15 38
97 531.08 39.15 531.07 39.88
24 530.94 46.95 530.93 47.04
76 530.91 50.92 530.93 55.91
24 530.58 83.44 530.5 88.45
81 525.08 115.26 524.46 117.94
83 526.5 124.22 527.04 124.26
49 530.65 139.72 531.38 140.41
98 532.36 144.99 532.52 145.23
94 533.58 147.1 533.51 147.66
47 534.35

3

Sta n Val

.26 .045

ft Channel Right Coeff Contr.

81 63.91 75.27 .1
Element Left OB
Wt. n-Vval.

Reach Len. (ft) 59.81

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)

Elev
535
532.1
531.33
531.13
531.07
530.94
530.69
530.45
524.39
527.05
532.16
532.68
533.76

Expan.

Channel
0.035
63.91
64.16
64.16

648.54
17.17

10.11

5831.3



Length Wtd. (ft)
9.57

Min Ch E1 (ft)
0.85

Alpha
3.35

Frctn Loss (ft)
0.15

C & E Loss (ft)
0.10

64.20

524.27

1.14

0.33

0.31

Wetted Per. (ft)

Shear (1lb/sq ft)

Stream Power (1lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

0.1

0.1

4

5

20.49

24.45

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).
indicate the need for additional cross

sections.

This may

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.
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.
is not a valid subcritical answer.
program defaulted to critical depth.

CROSS SECTION

RIVER: CREEK CL
REACH: creek cl 2

INPUT
Description:
Station Elevation
Sta Elev
@ 536.26
14.64 534
23.82 532.32
29.66 531.47
490.51 530.88
67.14 529.96
107.82 528.07
113.25 527.81
129.43 523.12

Data
Sta
.66
15.
25.
30.
42.
80.

3

109

75
68
02
43
04

.54
113.
129.

38
49

This may indicate

RS: 225.

num=
Elev
536
533.78
532
531.43
530.86
529.59
528.03
527.73
523.11

T

24

6

19.
28.
32.
43.
84.
111.
118.
131.

he

6

Sta
6.9
54
79
99
45
84
34
24
53

Elev
535.51
533
531.57
531
530.85
529.61
528.1
526.02
523.46

Sta
9.75
21.68
29.19
34.85
45,22
107.55
112.68
123.22
135.4

This indicates that there

E

532.
531.
530.
530.
528.
527.
524.

lev
535
59
54
97
82
08
92
57

524.1

11.
23.
29.
39.
58.
107.
113.
127.
135.

Sta
73
48
42
03
89
78
22
11
77

Elev
534.58
532.37
531.51

530.9
530.2
528.07
527.83
523.62
524.56



Bank Sta:

137.68
152.31
182.99
202.65
212.49

524.49
531.03
536.28

540.8
542.39

Manning's n Values

Sta n Val

141.93
156.66
193.13
202.98

Sta

%] .045 113.25

Left
113.25

E.G. Elev (ft)

Right OB

Vel Head (ft)
0.045

W.S. Elev (ft)
55.15

Crit W.S. (ft)
0.16

E.G. Slope (ft/ft)
0.16

Q Total (cfs)
0.07

Top Width (ft)
0.79

Vel Total (ft/s)
0.46

Max Chl Dpth (ft)
0.20

Conv. Total (cfs)

1.4

Length Wtd. (ft)
1.16

Min Ch E1 (ft)
0.02

Alpha
0.01

Frctn Loss (ft)
0.14

C & E Loss (ft)
0.09

CROSS SECTION

Right
143

526.35
531.56
537.93
541.42

num=
n Val
.035

Lengths: Left Channel
45.51

529.52

0.46

529.06

0.002849

690.00

50.78

5.09

5.95

12928.2

49.78

523.11

1.14

0.16

0.01

1
169.
193.
203.

3
S
1

CROSS SECTION OUTPUT Profile #PF 1

43
51
78
01

528.35
533.01
537.97
541.42

143.32
170.51
194.65
203.27

n Val
.045

ta
43

Right

50.01 55.15

Element
Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)

Shear (1lb/sq ft)

528.95
533.18
538.18
541.23

148.17
180.56

196.3
203.63

Coeff Contr.

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

.1

Left OB

0.045

45.51

12.99

12.99

17.01

20.24

1.31

0.64

318.7

20.30

0.11

0.15

0.13

0.14

530.08
535.85
539.14

541.1

Expan.

Channel
0.035
50.01

122.32

122.32

672.92

29.75

5.50
4.11
12608.1
32.33
0.67
3.70
0.53

0.14



RIVER: CREEK CL

REACH: creek cl 2 RS: 175.23
INPUT
Description:
Station Elevation Data num= 73
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
© 536.32 2.52 536.16 4.65 536 9.86 535.36 13.31 535.1
13.91 535.03 15.12 535.03 15.82 535.06 16.48 535.09 19.61 535
21.87 534.65 24.32 534 25.13 533.85 25.97 533.71 27.72 533.62
29.1 533.3 29.52 533.23 29.93 533 29.94 533 29.95 532.99
31.95 532 33.05 531.63 34.21 531.33 35.6 531 37.83 530.66
39.4 530.51 41.14 530 45.77 529.92 55.56 529.75 55.59 529.75

56.78 529.76 57.7 529.76 58.6 529.75 59.73 529.74 61.91 529.7
65.01 529.64 65.4 529.64 67.9 529.59 68.15 529.59 68.45 529.58
69.82 529.57 73.35 529.49 79.25 529.29 84.05 528.58 101.6 527.17
107.13 527.14 111.41 526.43 114.79 526.13 118.51 525.37 121.73 524.28
122.06 524.17 125.9 523.66 126.55 523.44 126.9 523.3 127.26 523.33
127.8 523.31 129.42 523.23 130.17 523.36 130.9 523.84 134.07 525.83
134.09 525.84 134.5 527.19 135.91 527.34 141.03 527.9 144.95 528.34
146.34 528.48 150.1 528.54 159.74 529.21 168.26 529.83 177.94 530.54
186.04 531.66 190.76 532.2 191.1 532.26

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .045 107.13 .035 141.03 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
107.13 141.03 109.56 98.89 95.96 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 529.35 Element Left OB Channel
Right OB
Vel Head (ft) 0.42 Wt. n-Vval. 0.045 0.035
0.045
W.S. Elev (ft) 528.93 Reach Len. (ft) 109.56 98.89
95.96
Crit W.S. (ft) 527.93 Flow Area (sq ft) 28.85 115.00
6.63
E.G. Slope (ft/ft) 0.003461  Area (sq ft) 28.85 115.00
6.63
Q Total (cfs) 690.00 Flow (cfs) 60.76 621.69
7.55
Top Width (ft) 74.12 Top Width (ft) 25.47 33.90
14.74

Vel Total (ft/s) 4.59 Avg. Vel. (ft/s) 2.11 5.41



1.14

Max Chl Dpth (ft) 5.70  Hydr. Depth (ft) 1.13 3.39
0.45

Conv. Total (cfs) 11728.9 Conv. (cfs) 1032.8 10567.8
128.3

Length Wtd. (ft) 99.44  Wetted Per. (ft) 25.56 36.12
14.79

Min Ch E1 (ft) 523.23 Shear (1b/sq ft) 0.24 0.69
0.10

Alpha 1.27 Stream Power (1lb/ft s) 0.51 3.72
0.11

Frctn Loss (ft) 0.51 Cum Volume (acre-ft) 0.11 0.39
0.14

C & E Loss (ft) 0.07 Cum SA (acres) 0.12 0.10
0.08

Warning: The velocity head has changed by more than 0.5 ft (.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.

CROSS SECTION

RIVER: CREEK CL

REACH: creek cl 2 RS: 125.84
INPUT
Description:
Station Elevation Data num= 39
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 533.18 4.73 532.34 7.61 532.01 17.42 530.65 32.67 529.54
41.08 528.66 41.28 528.62 44.9 528.69 49.25 528.65 60.8 527.85
65.46 526.99 72.06 525.61 73.43 525.16 73.46 525.11 74.5 523.66
74.58 523.54 74.8 523.2 77.88 523.24 79.09 523.03 79.72 522.93
81.28 523.11 85.39 523.08 85.43 523.34 86.16 524.28 86.72 524.37
93.44 525.48 94.22 526.52 104.08 527.02 110.22 528.12 114.25 528.17

144.95 528.34 146.34 528.48 1560.1 528.54 159.74 529.21 168.26 529.83
177.94 530.54 186.04 531.66 190.76 532.2 191.1 532.26

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9] .045 73.46 .035 86.72 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

73.46  86.72 43.81 49.66 63.06 .1 .3



CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 528.76 Element Left OB Channel
Right OB
Vel Head (ft) 1.15 Wt. n-val. 0.045 0.035
0.045
W.S. Elev (ft) 527.61 Reach Len. (ft) 43.81 49.66
63.06
Crit W.S. (ft) 527.61 Flow Area (sq ft) 12.82 56.97
28.56
E.G. Slope (ft/ft) 0.008487 Area (sq ft) 12.82 56.97
28.56
Q Total (cfs) 690.00 Flow (cfs) 41.52 542.93
105.56
Top Width (ft) 45,28 Top Width (ft) 11.36 13.26
20.66
Vel Total (ft/s) 7.02 Avg. Vel. (ft/s) 3.24 9.53
3.70
Max Chl Dpth (ft) 4.68 Hydr. Depth (ft) 1.13 4.30
1.38
Conv. Total (cfs) 7489.9 Conv. (cfs) 450.7 5893.5
1145.8
Length Wtd. (ft) 52.38 Wetted Per. (ft) 11.66 14.98
21.33
Min Ch E1 (ft) 522.93 Shear (1lb/sq ft) 0.58 2.02
0.71
Alpha 1.51 Stream Power (lb/ft s) 1.89 19.20
2.62
Frctn Loss (ft) 0.25 Cum Volume (acre-ft) 0.06 0.20
0.10
C & E Loss (ft) 0.23 Cum SA (acres) 0.07 0.05
0.04

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: 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.

CROSS SECTION

RIVER: CREEK CL
REACH: creek cl 2

INPUT

Description:

Station Elevation Dat
Sta Elev

@ 531.39 3.

24.3 530.04 24.
41.87 528.8  45.
52.06 528.26 53.
57.33 528.12 61.
70.47 527.82 71.
88.96 527.19 91.
116.79 525.1 118.
121.51 523.43 123.
131.95 523.58 132.
138.98 523.72 139.

145.22 525 148.
153.98 526.2 155.
167.58 535 168.
173.96 537.02 175.
182.59 539 182.
192.15 541 192.

Manning's n Values
Sta n Val
9] .045 118

Bank Sta: Left Righ
118.94 132.8

a
Sta
68
64
02
43
81
96
59
94
67
41
15
32
27
14
91
69
34

Sta

.94

t
2

RS: 76.3

num=
Elev
531
530.03
528.6
528.18
528.03
527.81
527.13
524.83
522.65
524.14
523.76
525.1
527.09
535.2
537.61
539.08
541.06

num=
n Val
.035

Lengths:

4

83

S
22.
25.
47.
53.
62.
73
94.
119.
126.
132.
140.
150.
164.
170.
178
183.
192.

3
S
132.

ta Elev Sta
76 530.11 23.97
27 530 28.18

05 528.47 48.05
52 528.17 54.24
89 528 66.82
.5 527.78 76.66
88 526.83 109.33
72 524.74 120.32
05 522.04 126.86
76 525.02 132.82
95 524.67 143.15
91 525.18 152.65
76 534.07 165.9
49 536 173.8

.4 537.87 178.84
64 539.22 188.1
78 541.22
ta n Val
82 .045

Left Channel Right

42.5

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)

Right OB

Vel Head (ft)
0.045

W.S. Elev (ft)
41.59

Crit W.S. (ft)
64.75

E.G. Slope (ft/ft)
64.75

528.16

0.39

527.77

0.003054

4 41.9 41.59

Element

Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)

Area (sq ft)

Elev Sta
530.06 24.16
529.79 39.88
528.43 48.61
528.13 55.36

527.9 69.04
527.66 79.27
526.67 114.31
524.27 121.17
522.25 127.92
525.01 138.92
524.84 145.08
525.27 153.21
534.48 167.31
536.97 173.9

538 182.26
540 191.53

Coeff Contr.
1

Left OB

0.045

42.54

42.77

42.77

Elev
530.05
529
528.4
528.12
527.85
527.58
525.78
523.7
522.52
523.73
525
525.67
534.92
537
538.91
540.8

Expan.

Channel
0.035
41.90
64.44

64.44



Q Total (cfs) 690.00 Flow (cfs) 74.98 389.43
225.58

Top Width (ft) 82.45 Top Width (ft) 45.20 13.88
23.38
Vel Total (ft/s) 4.01 Avg. Vel. (ft/s) 1.75 6.04
3.48
Max Chl Dpth (ft) 5.73 Hydr. Depth (ft) 0.95 4.64
2.77
Conv. Total (cfs) 12485.5 Conv. (cfs) 1356.8 7046.8
4081.9
Length Wtd. (ft) 41.90 Wetted Per. (ft) 45.41 15.59
24.54
Min Ch E1 (ft) 522.04 Shear (1lb/sq ft) 0.18 0.79
0.50
Alpha 1.55 Stream Power (lb/ft s) 0.31 4.76
1.75
Frctn Loss (ft) 0.20 Cum Volume (acre-ft) 0.03 0.13
0.03
C & E Loss (ft) 0.07 Cum SA (acres) 0.04 0.03
0.01

Warning: The velocity head has changed by more than 0.5 ft (©.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.

CROSS SECTION

RIVER: CREEK CL

REACH: creek cl 2 RS: 34.44
INPUT
Description:
Station Elevation Data num= 87
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
© 531.12 1.78 531 5.45 530.59 6.24 530.51 10.8 530
15.29 529.69 15.93 529.66 23.66 529.15 25.44 529.03 26.04 529
26.49 528.99 32.81 528.78 35.08 528.71 36.46 528.7 38.89 528.61
41.51 528.5 43.05 528.45 44.89 528.39 46.54 528.33 54.64 528
54.74 527.99 63.8 527.41 69.03 527 71.6 526.89 75.02 526.77

76.62 526.71 77.03 526.7 78.75 526.63 79.22 526.6 80.33 526.57
82.14 526.5 91.71 526.22 107.74 526.21 109.78 526.21 109.91 526.2
109.96 526.19 110.04 526.17 110.14 526 111.02 525.02 111.07 525
111.3 524.71 111.77 524 112.15 523.74 112.61 523 112.66 522.87
119.43 522.59 119.63 522.58 119.99 522.56 120.69 522.54 120.9 522.55



121.2
127.96
130.84

135.2
147.48
153.29
162.98
174.87

522.55
523.43
525.19
526.92
533
535
537.42
540

121.
129.
130.
138.
148.
153.
165.
175.

Manning's n Values

Sta
0

Bank Sta:

n Val

31
36
86
62
86
33
87
39

Sta

.045 109.96

Left

Righ

t

109.96 130.84

522.56
523.5
525.22
528.79
533.43
535.02
538
540.13

num=
n Val
.035

121.

129

168

46 522.57 126.67

.82 524 130.54
130.
140.
149.
156.

98 525.2 132.51
66 529.73 142.47
41 533.45 150.66
64 536 159.38

.15 538.48 170.42

Sta n Val
130.

84 .045

Lengths: Left Channel Right
3.32 34.44 .25

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)

Right OB

Vel Head (ft)

0.045

W.S. Elev (ft)

0.25

Crit W.S. (ft)

3.39

E.G. Slope (ft/ft)

3.39
Q Total
8.66

(cfs)

Top Width (ft)

4.08

Vel Total (ft/s)

2.55

Max Chl Dpth (ft)

0.83

Conv. Total (cfs)

94.0

Length Wtd. (ft)

4.41

Min Ch E1 (ft)

0.41
Alpha
1.04

Frctn Loss (ft)

0.00

C & E Loss (ft)

0.00

527.89

1.08

526.80

526.80

0.008488

690.00

60.89

7.21

4.26

7489.4

32.89

522.54

1.34

0.30

0.01

Element

Wt. n-Vval.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (1lb/sq ft)

523
524.77
525.82
530.57

534
536.63

539

127.23

130.7
134.03
147.36
153.14
161.06
171.58

Coeff Contr.

Stream Power (1lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

.1

Left OB

0.045

3.32

16.26

16.26

29.15

35.94

1.79

0.45

316.4

35.95

0.24

0.43

0.00

0.00

523.17

525
526.44
532.83
534.94

537
539.29

Expan.
.3

Channel

0.035
34.44
76.00
76.00
652.18
20.88
8.58
3.64
7078.9
23.39
1.72
14.78
0.06

0.02



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: 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.

CROSS SECTION

RIVER: CREEK CL

REACH: creek cl 2 RS: ©
INPUT
Description:
Station Elevation Data num= 101
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 531 4.19 530.57 6.59 530.27 7.52 530.16 8.53 530
9.75 529.89 11.2 529.76 19.61 529 22.55 528.88 28.87 528.67
29.25 528.66 29.72 528.66 31.34 528.63 31.78 528.62 34.17 528.51
38.04 528.25 41.84 528 47 .22 527.72 51.12 527.52 57.2 527.2
59.63 527.07 61.02 527 67.69 526.67 70.53 526.57 70.67 526.56
74.33 526.35 75.21 526.31 75.97 526.28 77.01 526.24 80.62 526

85.76 525.72 89.58 525.52 89.67 525.51 90.26 525.48 92.02 525.39
93.06 525.4 94.13 525.41 94.31 525.41 94.7 525.6 94.91 525.6
94.96 525.61 95.86 525.52 97.03 525.38 98.62 525.3 100.02 525.15

101.24 525 102.12 524.42 102.78 524 104.21 523 104.22 523
104.27 522.98 105.29 522.5 106.47 522 107.85 522 109.33 521.99
110.55 521.99 112.81 522 114.65 522 117.08 522.57 117.9 522.75
117.96 522.77 118.93 523 120.3 523.5 121.51 524 122.25 524.37
123.98 525 124.95 525.39 126.54 526 127.57 526.48 128.94 527
131.06 527.93 131.2 528 131.36 528.08 131.57 528.16 132.36 528.59
133.08 529 133.39 529.13 134.96 530 136.48 530.87 136.77 531
137.02 531.11 139.13 532 140.7 532.6 141.88 533 143.49 533.54
144.92 534 146.48 534.52 147.97 535 150.42 535.88 150.76 536
151.04 536.08 154.44 537 156.82 537.47 160.12 538 162.93 538.34
164.07 538.41 166.29 538.71 167.79 539 168.77 539.26 171.97 540

173.64 540.34

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .045 101.24 .035 123.98 .045

Bank Sta: Left Right Coeff Contr. Expan.
101.24 123.98 .1 .3



CROSS SECTION OUTPUT

E.G. Elev (ft)
Right OB
Vel Head (ft)
0.045
W.S. Elev (ft)

Crit W.S. (ft)
1.62

E.G. Slope (ft/ft)
1.62

Q Total (cfs)
3.43

Top Width (ft)
2.84

Vel Total (ft/s)
2.12

Max Chl Dpth (ft)
0.57

Conv. Total (cfs)
35.0

Length Wtd. (ft)
3.06

Min Ch E1 (ft)
0.32

Alpha
0.67

Frctn Loss (ft)

C & E Loss (ft)

Profile #PF 1

527.30

1.17

526.13

526.13

0.009595

690.00

48.17

7.79

4.14

7044.3

521.99

1.24

Element

Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (1lb/sq ft)

Stream Power (1lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Left OB

0.045

12.30

12.30

26.46

22.59

2.15

0.54

270.1

22.69

0.32

0.70

Channel

0.035

74.64

74.64

660.12

22.74

6739.2

24.07

1.86

16.43

Warning: Slope too steep for slope area to converge during supercritical flow
calculations (normal depth is below critical
depth). Water surface set to critical depth.

SUMMARY OF MANNING'S N VALUES

River:CREEK CL

Reach River Sta.
creek cl 2 289.15
creek cl 2 225.24

nl n2

.045 .035
.045 .035

.045
.045



Froude # Chl

creek cl 2 175.23 .045 .035 .045
creek cl 2 125.84 .045 .035 .045
creek cl 2 76.34 .045 .035 .045
creek cl 2 34.44 .045 .035 .045
creek cl 2 0 .045 .035 .045
SUMMARY OF REACH LENGTHS
River: CREEK CL
Reach River Sta. Left Channel Right
creek cl 2 289.15 59.81 63.91 75.27
creek cl 2 225.24 45,51 50.01 55.15
creek cl 2 175.23 109.56 98.89 95.96
creek cl 2 125.84 43.81 49.66 63.06
creek cl 2 76.34 42.54 41.9 41.59
creek cl 2 34.44 3.32 34.44 .25
creek cl 2 0
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: CREEK CL
Reach River Sta. Contr. Expan.
creek cl 2 289.15 .1 .3
creek cl 2 225.24 1 .3
creek cl 2 175.23 .1 .3
creek cl 2 125.84 .1 .3
creek cl 2 76.34 .1 .3
creek cl 2 34.44 .1 .3
creek cl 2 0 .1 .3
Profile Output Table - Standard Table 1
Reach River Sta Profile Q Total Min Ch E1  W.S.
E.G. Elev E.G. Slope Vel Chnl Flow Area  Top Width
(cfs) (ft)
(ft) (ft/ft) (ft/s) (sq ft) (ft)

Elev

(ft)

Crit W.S.

(ft)



creek cl 2
530.68
creek cl 2
529.52
creek cl 2
529.35
creek cl 2
528.76
creek cl 2
528.16
creek cl 2
527.89
creek cl 2
527.30

289.15
0.012370
225.24
0.002849
175.23
0.003461
125.84
0.008487
76.34
0.003054
34.44
0.008488
0
0.009595

PF

10.

PF

PF

PF

PF

PF

PF

1
11

.50

.41

.53

.04

.58

.84

690.

74.
690.
135.
690.
150.
690.

98.
690.
171.
690.

95.
690.

88.

00
73
00
47
00
49
00
35
00
95
00
66
00
56

524.
26.
523.
50.
523.
74.
522.
45.
522.
82.
522.
60.
521.
48.

27
50
11
78
23
12
93
28
04
45
54
89
99
17

529.

529.

528.

527.

527.

526.

526.

17

06

93

61

77

80

13

.92

.48

.52

.81

.49

.79

.86

529.17

527.93

527.61

526.80

526.13
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HEC-RAS HEC-RAS 6.6 September 2024
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X
XXXXXXX  XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: HEC RUN PR W IMP

Project File : HECRUNPRWIMP.prj

Run Date and Time: 4/29/2026 7:27:06 AM

Project in English units

PLAN DATA

Plan Title: EX HEC 2
Plan File : v:\2503063 785 Bismark Ave\Documents\Engineering\Hydraulics\HEC
RAS\HECRUNPRWIMP.p@2

Geometry Title: EX GEOM 2
Geometry File : v:\2503063 785 Bismark
Ave\Documents\Engineering\Hydraulics\HEC RAS\HECRUNPRWIMP.g02

Flow Title : Flow 08
Flow File : v:\2503063 785 Bismark
Ave\Documents\Engineering\Hydraulics\HEC RAS\HECRUNPRWIMP.f®@8

Plan Summary Information:

Number of: Cross Sections = 7 Multiple Openings = 0
Culverts = 0 Inline Structures = 0
Bridges = 0 Lateral Structures = 0

Computational Information
Water surface calculation tolerance
Critical depth calculation tolerance

o
oo
[N
g



Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: Flow 08
Flow File : v:\2503063 785 Bismark Ave\Documents\Engineering\Hydraulics\HEC
RAS\HECRUNPRWIMP.f08

Flow Data (cfs)

River Reach RS PF 1
CREEK CL creek cl 2 289.15 690
CREEK CL creek cl 2 225.24 691.01

Boundary Conditions

River Reach Profile Upstream
Downstream
CREEK CL creek cl 2 PF 1

Normal S = 0.01

GEOMETRY DATA

Geometry Title: EX GEOM 2

Geometry File : v:\2503063 785 Bismark Ave\Documents\Engineering\Hydraulics\HEC
RAS\HECRUNPRWIMP.g02

CROSS SECTION

RIVER: CREEK CL



REACH: creek cl 2

INPUT
Description:
Station Elevation Dat
Sta Elev
© 536.34

9.01 534.83 12.
21.82 532 22.
32.12 531.33 32.
38.51 531.1 38.
43.26 530.96 44.
49.08 530.92 50.
65.35 530.68 73.
98.56 529.62 106.

122.19 524.27 123.
130.9 528.42 132.
140.66 532.26 140.
145.32 532.76 146.
148.15 533.99 148.

Manning's n Values
Sta n Val
0 .045 106

Bank Sta: Left Righ
106.92 124.2

a
Sta
.7
53
52
82
55
84
52
47
92
38
62
92
02
17

Sta
.92

t
6

RS: 289.

num=
Elev
536.31
534
531.92
531.32
531.1
530.94
530.91
530.53
529.29
524.47
528.88
532.24
533.15
534

num=
n Val
.035

Lengths:

15

6

14.
22.
34.
38.
46.
50.
78.
112.
123.
138.
141.
146.
152.

124

Le
59.

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft)
Right OB
Vel Head (ft)
0.045
W.S. Elev (ft)
75.27
Crit W.S. (ft)
10.57
E.G. Slope (ft/ft)
10.57
Q Total (cfs)
41.46
Top Width (ft)
9.32
Vel Total (ft/s)
3.92
Max Chl Dpth (ft)
1.13
Conv. Total (cfs)

530.68

1.51

529.17

529.17

0.012370

690.00

26.50

9.23

4.90

6204.0

8

Sta Elev Sta
.57 536 6.7
44 533.54 16.83
77 531.92 22.95
75 531.26 37.65
97 531.08 39.15
24 530.94 46.95
76 530.91 50.92
24 530.58 83.44
81 525.08 115.26
83 526.5 124.22
49 530.65 139.72
98 532.36 144.99
94 533.58 147.1
47 534.35

3

Sta n Val

.26 .045

ft Channel Right

81 63.91 75.27

Element
Wt. n-Vval.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)

Conv. (cfs)

Elev
535.31
533
531.91
531.15
531.07
530.93
530.93
530.5
524.46
527.04
531.38
532.52
533.51

S
8
21.
30.

39.
a47.
55.
88.
117.
124.
140.
145.
147.

Coeff Cont

Left O

59.81

ta
.3
29
48
38
88
04
91
45
94
26
41
23
66

r.

B

Elev
535
532.1
531.33
531.13
531.07
530.94
530.69
530.45
524.39
527.05
532.16
532.68
533.76

Expan.

Channel
0.035
63.91
64.16
64.16

648.54
17.17

10.11

5831.3



372.8

Length Wtd. (ft)
9.57

Min Ch E1 (ft)
0.85

Alpha
3.35

Frctn Loss (ft)
0.15

C & E Loss (ft)
0.10

64.19

524.27

1.14

0.32

0.32

Wetted Per. (ft)

Shear (1lb/sq ft)

Stream Power (1lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

0.2

0.1

2

8

20.49

24.45

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).
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.
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.
is not a valid subcritical answer.
program defaulted to critical depth.

CROSS SECTION
RIVER: CREEK CL
REACH: creek cl 2

INPUT
Description:

Station Elevation Data

Sta Elev

@ 536.26
14.64 534
23.82 532.32
29.66 531.47
40.51 530.88
67.14 529.96
107.82 528.07
113.25 527.81

3.
15.
25.
30.
42.
80.

109.
113.

Sta
66
75
68
02
43
04
54
38

This may indicate

RS: 225.

num=
Elev
536
533.78
532
531.43
530.86
529.59
528.03
527.73

T

24

5

19.
28.
32.
43.
84.
111.
118.

he

5

Sta
6.9
54
79
99
45
84
34
24

Elev
535.51
533
531.57
531
530.85
529.61
528.1
526.02

9

21.
29.
34.

45
107

112.
123.

Sta
.75
68
19
85
.22
.55
68
22

This may

This indicates that there

E

532.
531.
530.
530.
528.
527.
524.

lev
535
59
54
97
82
08
92
57

11.
23.
29.
39.
58.
107.
113.
127.

Sta
73
48
42
03
89
78
22
11

Elev
534.58
532.37
531.51

530.9
530.2
528.07
527.83
523.62



129.43 523.12 129.49 523.11 131.53 523.46 135.4

137.68 524.49 141.93 526.35 143 528.35 143.32
152.31 531.03 156.66 531.56 164.76 533 170.13
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9] .045 113.25 .035 143 .045

Bank Sta: Left Right Lengths: Left Channel Right
113.25 143 45.51 50.01 55.15

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 529.58 Element
Right OB
Vel Head (ft) 0.44 Wt. n-val.
0.045
W.S. Elev (ft) 529.14 Reach Len. (ft)
55.15
Crit W.S. (ft) Flow Area (sq ft)
0.23
E.G. Slope (ft/ft) 0.002665 Area (sq ft)
0.23
Q Total (cfs) 691.01 Flow (cfs)
0.11
Top Width (ft) 52.27 Top Width (ft)
1.12
Vel Total (ft/s) 4.95 Avg. Vel. (ft/s)
0.49
Max Chl Dpth (ft) 6.03 Hydr. Depth (ft)
0.21
Conv. Total (cfs) 13385.2 Conv. (cfs)
2.2
Length Wtd. (ft) 49.23 Wetted Per. (ft)
1.51
Min Ch E1 (ft) 523.11 Shear (1lb/sq ft)
0.03
Alpha 1.15 Stream Power (lb/ft
0.01
Frctn Loss (ft) 0.16 Cum Volume (acre-ft)
0.14
C & E Loss (ft) 0.00 Cum SA (acres)
0.09

CROSS SECTION

524.1 135.77 524.56
148.17 530.08

528.95
534

Coeff Contr.

s)

175.5

.1

Left OB

0.045

45.51

14.62

14.62

19.29

21.40

1.32

0.68

373.7

21.46

0.11

0.15

0.21

0.17

535

Expan.
.3

Channel
0.035
50.01

124.64

124.64

671.61
29.75

5.39
4.19
13009.3
32.33
0.64

3.46



RIVER: CREEK CL

REACH: creek cl 2 RS: 175.23
INPUT
Description:
Station Elevation Data num= 73
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
© 536.32 2.52 536.16 4.65 536 9.86 535.36 13.31 535.1
13.91 535.03 15.12 535.03 15.82 535.06 16.48 535.09 19.61 535
21.87 534.65 24.32 534 25.13 533.85 25.97 533.71 27.72 533.62
29.1 533.3 29.52 533.23 29.93 533 29.94 533 29.95 532.99
31.95 532 33.05 531.63 34.21 531.33 35.6 531 37.83 530.66
39.4 530.51 41.14 530 45.77 529.92 55.56 529.75 55.59 529.75

56.78 529.76 57.7 529.76 58.6 529.75 59.73 529.74 61.91 529.7
65.01 529.64 65.4 529.64 67.9 529.59 68.15 529.59 68.45 529.58
69.82 529.57 73.35 529.49 79.25 529.29 84.05 528.58 101.6 527.17
107.13 527.14 111.41 526.43 114.79 526.13 118.51 525.37 121.73 524.28
122.06 524.17 125.9 523.66 126.55 523.44 126.9 523.3 127.26 523.33
127.8 523.31 129.42 523.23 130.17 523.36 130.9 523.84 134.07 525.83
134.09 525.84 134.5 527.19 135.91 527.34 141.03 527.9 144.95 528.34

146.34 528.48 150.1 528.54 152.52 529 156.05 530 159.58 531
163.11 532 166.64 533 170.17 534
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .045 121.73 .035 141.03 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
121.73 141.03 109.56 98.89 95.96 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 529.42 Element Left OB Channel
Right OB
Vel Head (ft) 0.44 Wt. n-Vval. 0.045 0.035
0.045
W.S. Elev (ft) 528.97 Reach Len. (ft) 109.56 98.89
95.96
Crit W.S. (ft) 528.10 Flow Area (sq ft) 73.71 72.53
6.37
E.G. Slope (ft/ft) 0.004132  Area (sq ft) 73.71 72.53
6.37
Q Total (cfs) 691.01 Flow (cfs) 232.23 449.61
9.17
Top Width (ft) 71.00  Top Width (ft) 40.35 19.30
11.35
Vel Total (ft/s) 4.53 Avg. Vel. (ft/s) 3.15 6.20
1.44

Max Chl Dpth (ft) 5.74  Hydr. Depth (ft) 1.83 3.76



0.56

Conv. Total (cfs) 10749.8 Conv. (cfs) 3612.7 6994.5
142.6

Length Wtd. (ft) 100.76  Wetted Per. (ft) 40.76 21.19
11.43

Min Ch E1 (ft) 523.23 Shear (1b/sq ft) 0.47 0.88
0.14

Alpha 1.38 Stream Power (1lb/ft s) 1.47 5.47
0.21

Frctn Loss (ft) 0.58 Cum Volume (acre-ft) 0.17 0.34
0.14

C & E Loss (ft) 0.07 Cum SA (acres) 0.14 0.09
0.08

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.

CROSS SECTION

RIVER: CREEK CL

REACH: creek cl 2 RS: 125.84
INPUT
Description:
Station Elevation Data num= 39
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 533.18 4.73 532.34 7.61 532.01 17.42 530.65 32.67 529.54
41.08 528.66 41.28 528.62 44.9 528.69 49.25 528.65 60.8 527.85
65.46 526.99 72.06 525.61 73.43 525.16 73.46 525.11 74.5 523.66
74.58 523.54 74.8 523.2 77.88 523.24 79.09 523.03 79.72 522.93
81.28 523.11 85.39 523.08 85.43 523.34 86.16 524.28 86.72 524.37
93.44 525.48 94.22 526.52 104.08 527.02 110.22 528.12 114.25 528.17

144.95 528.34 146.34 528.48 150.1 528.54 152.52 529 156.05 530
159.58 531 163.11 532 166.64 533 170.17 534
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
9] .045 73.46 .035 86.72 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
73.46 86.72 43.81 49.66 63.06 .1 .3

CROSS SECTION OUTPUT Profile #PF 1



iterations.

Warning:
indicate

Warning:

E.G. Elev (ft)
Right OB
Vel Head (ft)
0.045
W.S. Elev (ft)
63.06
Crit W.S. (ft)
28.63
E.G. Slope (ft/ft)
28.63
Q Total (cfs)
105.89
Top Width (ft)
20.67
Vel Total (ft/s)
3.70
Max Chl Dpth (ft)
1.38
Conv. Total (cfs)
1149.8
Length Wtd. (ft)
21.35
Min Ch E1 (ft)
0.71
Alpha
2.63
Frctn Loss (ft)
0.10
C & E Loss (ft)
0.05

528.77

1.15

527.61

527.61

.008481

691.01

45.32

7.01

4.68

7503.3

52.38

522.93

1.51

0.25

0.23

Element

Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)

Shear (1lb/sq ft)

Stream Power (lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

Left OB

0.045

43.81

12.85

12.85

41.67

11.38

3.24

1.13

452.4

11.68

0.58

1.89

0.06

0.07

Channel

0.035

49.66

57.02

57.02

543.46

13.26

9.53

4.30

5901.1

14.98

2.02

19.21

0.20

0.05

Warning: The energy equation could not be balanced within the specified number of
The program used critical

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

sections.

The velocity head has changed by more than 0.5 ft (0.15 m).
the need for additional cross

water surface came back below critical depth.

is not a valid subcritical answer.

The

program defaulted to critical depth.

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

This may

This indicates that there



CROSS SECTION

RIVER: CREEK CL

REACH: creek cl 2 RS: 76.34
INPUT
Description:
Station Elevation Data num= 83
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
© 531.39 3.68 531 22.76 530.11 23.97 530.06 24.16 530.05
24.3 530.04 24.64 530.03 25.27 530 28.18 529.79 39.88 529

41.87 528.8 45.02 528.6 47.05 528.47 48.05 528.43 48.61 528.4
52.06 528.26 53.43 528.18 53.52 528.17 54.24 528.13 55.36 528.12
57.33 528.12 61.81 528.03 62.89 528 66.82 527.9 69.04 527.85
70.47 527.82 71.96 527.81 73.5 527.78 76.66 527.66  79.27 527.58
88.96 527.19 91.59 527.13 94.88 526.83 109.33 526.67 114.31 525.78
116.79 525.1 118.94 524.83 119.72 524.74 120.32 524.27 121.17 523.7
121.51 523.43 123.67 522.65 126.05 522.04 126.86 522.25 127.92 522.52
131.95 523.58 132.41 524.14 132.76 525.02 132.82 525.01 138.92 523.73

138.98 523.72 139.15 523.76 140.95 524.67 143.15 524.84 145.08 525
145.22 525 148.32 525.1 150.91 525.18 152.65 525.27 153.21 525.67
153.98 526.2 155.27 527.09 164.76 534.07 165.9 534.48 167.31 534.92
167.58 535 168.14 535.2 170.49 536 173.8 536.97 173.9 537
173.96 537.02 175.91 537.61 178.4 537.87 178.84 538 182.26 538.91
182.59 539 182.69 539.08 183.64 539.22 188.1 540 191.53 540.8
192.15 541 192.34 541.06 192.78 541.22
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .045 118.94 .035 132.82 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
118.94 132.82 42.54 41.9 41.59 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 528.16 Element Left OB Channel

Right OB

Vel Head (ft) 0.39 Wt. n-val. 0.045 0.035
0.045

W.S. Elev (ft) 527.77 Reach Len. (ft) 42.54 41.90
41.59

Crit W.S. (ft) Flow Area (sq ft) 42.86 64 .47
64.79

E.G. Slope (ft/ft) 0.003057 Area (sq ft) 42.86 64 .47
64.79

Q Total (cfs) 691.01 Flow (cfs) 75.22 389.87

225.93



Top
23.

Vel
3.

Max
2.

Width (ft)

38

Total (ft/s)

49

Chl Dpth (ft)

77

Conv. Total (cfs)
4086.5

Length Wtd. (ft)

24.

55

Min Ch E1 (ft)

Q.

50

Alpha

1.

76

Frctn Loss (ft)

Q.

03

C & E Loss (ft)

Q.

o1

82.51

4.01

5.73

12498.9

41.90

522.04

1.55

0.20

0.07

Top Width (ft)

Avg. Vel. (ft/s)

Hydr. Depth (ft)

Conv. (cfs)

Wetted Per. (ft)

Shear (1lb/sq ft)

Stream Power (1lb/ft s)

Cum Volume (acre-ft)

Cum SA (acres)

45.25

1.76

0.95

1360.5

45.47

0.18

0.32

0.03

0.04

Warning: The velocity head has changed by more than 0.5 ft (0.15 m).
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.

CROSS SECTION

RIVER: CREEK CL

REACH: creek cl 2
INPUT
Description:
Station Elevation Data
Sta Elev Sta
© 531.12 1.78
15.29 529.69 15.93
26.49 528.99 32.81
41.51 528.5 43,05
54.74 527.99 63.8
76.62 526.71 77 .03
82.14 526.5 91.71
109.96 526.19 110.04
111.3 524.71 111.77
119.43 522.59 119.63
121.2 522.55 121.31
127.96 523.43 129.36

RS: 34.44

num=
Elev
531
529.66
528.78
528.45
527.41
526.7
526.22
526.17
524
522.58
522.56
523.5

8

23.
35.
44 .
69.
78.
107.
110.
112.
119.
121.
129.

7

Sta
.45
66
08
89
03
75
74
14
15
99
46
82

Elev
530.59
529.15
528.71
528.39

527
526.63
526.21

526
523.74
522.56
522.57

524

6
25
36
46

7

79.
109.
111.
112.
120.
126.
130.

Sta
.24
.44
.46
.54
1.6
22
78
02
61
69
67
54

Elev
530.51
529.03

528.7
528.33
526.89

526.6
526.21
525.02

523
522.54
523
524.77

S

10
26.
38.
54.
75.
80.
109.
111.
112.
120
127.
130

13.88
6.05
4.64
7051.9
15.59
0.79
4.77
0.13
0.03
This may
ta Elev
.8 530
o4 529
89 528.61
64 528
02 526.77
33 526.57
91 526.2
07 525
66 522.87
.9 522.55
23 523.17
.7 525



130.84 525.19 130.86 525.22 130.98 525.2 132.51 525.82 134.03 526.44
135.2 526.92 138.62 528.79 140.66 529.73 142.47 530.57 147.36 532.83

147 .48 533 148.86 533.43 149.41 533.45 150.66 534 153.14 534.94
153.29 535 153.33 535.02 156.64 536 159.38 536.63 161.06 537
162.98 537.42 165.87 538 168.15 538.48 170.42 539 171.58 539.29
174.87 540 175.39 540.13
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .045 109.96 .035 130.84 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
109.96 130.84 3.32 34.44 .25 .1 .3

CROSS SECTION OUTPUT Profile #PF 1

E.G. Elev (ft) 527.89 Element Left OB Channel
Right OB
Vel Head (ft) 1.08 Wt. n-Vval. 0.045 0.035
0.045
W.S. Elev (ft) 526.81 Reach Len. (ft) 3.32 34.44
0.25
Crit W.S. (ft) 526.81 Flow Area (sq ft) 16.52 76.15
3.42
E.G. Slope (ft/ft) 0.008443  Area (sq ft) 16.52 76.15
3.42
Q Total (cfs) 691.01 Flow (cfs) 29.73 652.54
8.74
Top Width (ft) 61.11  Top Width (ft) 36.14 20.88
4.10
Vel Total (ft/s) 7.19 Avg. Vel. (ft/s) 1.80 8.57
2.55
Max Chl Dpth (ft) 4.27 Hydr. Depth (ft) 0.46 3.65
0.84
Conv. Total (cfs) 7520.5 Conv. (cfs) 323.5 7101.9
95.1
Length Wtd. (ft) 32.93 Wetted Per. (ft) 36.15 23.39
4.43
Min Ch E1 (ft) 522.54  Shear (lb/sq ft) 0.24 1.72
0.41
Alpha 1.35 Stream Power (1lb/ft s) 0.43 14.70
1.04
Frctn Loss (ft) 0.30 Cum Volume (acre-ft) 0.00 0.06
0.00
C & E Loss (ft) 0.01 Cum SA (acres) 0.00 0.02

0.00



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: 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.

CROSS SECTION

RIVER: CREEK CL

REACH: creek cl 2 RS: ©
INPUT
Description:
Station Elevation Data num= 101
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 531 4.19 530.57 6.59 530.27 7.52 530.16 8.53 530
9.75 529.89 11.2 529.76 19.61 529 22.55 528.88 28.87 528.67
29.25 528.66 29.72 528.66 31.34 528.63 31.78 528.62 34.17 528.51
38.04 528.25 41.84 528 47 .22 527.72 51.12 527.52 57.2 527.2
59.63 527.07 61.02 527 67.69 526.67 70.53 526.57 70.67 526.56
74.33 526.35 75.21 526.31 75.97 526.28 77.01 526.24 80.62 526

85.76 525.72 89.58 525.52 89.67 525.51 90.26 525.48 92.02 525.39
93.06 525.4 94.13 525.41 94.31 525.41 94.7 525.6 94.91 525.6
94.96 525.61 95.86 525.52 97.03 525.38 98.62 525.3 100.02 525.15

101.24 525 102.12 524.42 102.78 524 104.21 523 104.22 523
104.27 522.98 105.29 522.5 106.47 522 107.85 522 109.33 521.99
110.55 521.99 112.81 522 114.65 522 117.08 522.57 117.9 522.75
117.96 522.77 118.93 523 120.3 523.5 121.51 524 122.25 524.37
123.98 525 124.95 525.39 126.54 526 127.57 526.48 128.94 527
131.06 527.93 131.2 528 131.36 528.08 131.57 528.16 132.36 528.59
133.08 529 133.39 529.13 134.96 530 136.48 530.87 136.77 531
137.02 531.11 139.13 532 140.7 532.6 141.88 533 143.49 533.54
144.92 534 146.48 534.52 147.97 535 150.42 535.88 150.76 536
151.04 536.08 154.44 537 156.82 537.47 160.12 538 162.93 538.34
164.07 538.41 166.29 538.71 167.79 539 168.77 539.26 171.97 540

173.64 540.34

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .045 101.24 .035 124.95 .045

Bank Sta: Left Right Coeff Contr. Expan.
101.24 124.95 .1 .3

CROSS SECTION OUTPUT Profile #PF 1



E.G. Elev (ft) 527.28 Element Left OB Channel

Right OB

Vel Head (ft) 1.16 Wt. n-Val. 0.045 0.035
0.045

W.S. Elev (ft) 526.12 Reach Len. (ft)

Crit W.S. (ft) 526.12 Flow Area (sq ft) 12.13 75.37
E.2:7210pe (ft/ft) 0.009929 Area (sq ft) 12.13 75.37
Q ?6121 (cfs) 691.01 Flow (cfs) 26.40 663.47
To;';?dth (ft) 48.04  Top Width (ft) 22.48 23.71
Vei'iital (ft/s) 7.83  Avg. Vel. (ft/s) 2.18 8.80
Mai'gﬁl Dpth (ft) 4.13 Hydr. Depth (ft) 0.54 3.18
CogQ?STotal (cfs) 6934.7 Conv. (cfs) 264.9 6658.3
Leigiﬁ Wtd. (ft) Wetted Per. (ft) 22.57 25.11
Mii'gﬁ El (ft) 521.99  Shear (1lb/sq ft) 9.33 1.86
Alﬁﬁzz 1.22 Stream Power (1lb/ft s) 0.72 16.38
FrgéiSLoss (ft) Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

Warning: Slope too steep for slope area to converge during supercritical flow
calculations (normal depth is below critical
depth). Water surface set to critical depth.

SUMMARY OF MANNING'S N VALUES

River:CREEK CL

Reach River Sta. nl n2 n3
creek cl 2 289.15 .045 .035 .045
creek cl 2 225.24 .045 .035 .045
creek cl 2 175.23 .045 .035 .045

creek cl 2 125.84 .045 .035 .045



creek cl 2 76.34 .045 .035 .045
creek cl 2 34.44 .045 .035 .045
creek cl 2 0 .045 .035 .045
SUMMARY OF REACH LENGTHS
River: CREEK CL
Reach River Sta. Left Channel Right
creek cl 2 289.15 59.81 63.91 75.27
creek cl 2 225.24 45.51 50.01 55.15
creek cl 2 175.23 109.56 98.89 95.96
creek cl 2 125.84 43.81 49.66 63.06
creek cl 2 76.34 42.54 41.9 41.59
creek cl 2 34.44 3.32 34.44 .25
creek cl 2 0
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: CREEK CL
Reach River Sta. Contr. Expan.
creek cl 2 289.15 .1 .3
creek cl 2 225.24 .1 .3
creek cl 2 175.23 .1 .3
creek cl 2 125.84 .1 .3
creek cl 2 76.34 .1 .3
creek cl 2 34.44 .1 .3
creek cl 2 0 .1 .3
Profile Output Table - Standard Table 1
Reach River Sta Profile Q Total Min Ch E1 W.S. Elev
E.G. Elev E.G. Slope Vel Chnl Flow Area  Top Width Froude # Chl
(cfs) (ft) (ft)
(ft) (ft/ft) (ft/s) (sq ft) (ft)
creek cl 2 289.15 PF 1 690.00 524.27 529.17
530.68 0.012370 10.11 74.73 26.50 0.92

Crit W.S.

(ft)

529.17



creek cl 2
529.58
creek cl 2
529.42
creek cl 2
528.77
creek cl 2
528.16
creek cl 2
527.89
creek cl 2
527.28

225.24
0.002665
175.23
0.004132
125.84
0.008481
76.34
0.003057
34.44
0.008443
0
0.009929

.80

691.
139.
691.
152.
691.

98.
691.
172.
691.

96.
691.

88.

o1
49
o1
62
o1
51
o1
12
o1
09
o1
20

523.
52.
523.
71.
522.
45.
522.
82.
522.
61.
521.
48.

11
27
23
00
93
32
04
51
54
11
99
04

529.

528.

527.

527.

526.

526.

14

97

61

77

81

12

.46

.56

.81

.49

.79

.87

528.10

527.61

526.81

526.12
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To be complete by community: Floodplain Development Permit No.

ENGINEERING "NO-RISE" CERTIFICATION

Community: Glendale, Mo County: St. Louis State:MO
Applicant: NJL Custom Homes Date: 4/28/26 |Engineer: TheSterlingCompany

Address: 555 Leffingwell Ave. Kirkwood MO, 63122 Address: 5055 New Baumbartner Rd. St. Louis, MO 63129
Telephone: 314-575-7481 Telephone: 314-487-0440

SITE DATA:

1. Location: 1/4; 1/4; Section ; Township 45N ; Range 6E

Street address: 785 Bismark Ave

2. Panel(s) No. of NFIP map(s) affected:29189CO307K effective 2/4/15
3. Type of development: DFilling Grading DExcavation |:| Minor-Improv El Substantial-Imporv
New Construction [l Other

4. Description of development: Grading for construction of new single family home

5. Name of flooding source: Rock Hill Creek

COMMENTS:

This is to certify that I am a duly qualified engineer licensed to practice in the State of Missouri [t is to
further certify that the attached technical data supports the fact that the proposed development described
above will not create any increase to the 100-year elevations on said flooding source above at published cross
sections in the Flood Insurance Study for the above community dated 2/4/15 and will not create
any increase to the 100-year flood elevations at unpublished cross-section in the vicinity of the proposed
development.

Name: Brad Brueggemann

Signature;_ Srad BWW Date: #/28/26

Title: Project Engineer 2009018696

License No.:

R7-No Rise 1/2023



