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1.0 INTRODUCTION

Nimbus Engineers was asked to evaluate flood stages on the University of Nevada, Reno
campus in order to help program a new flood warning system. The objective of this
project is to determine a minimum rainfall intensity upstream of the campus which will
likely cause flood damage to the campus. The flood warning alert will then provide the
university at least an hour’s notice to engage a floodwall system. The UNR campus is
located in the Evans Creek watershed, which has previously been modeled by Nimbus
Engineers.

The Bvans Creek Watershed is located north of the City of Reno, partially within the
corporate boundary of the City (Figure 1). The northern portion of the watershed
includes a section of Panther Valley, a portion of the Peavine Mountain foothills, and a
segment of Old North Virginia Street.

Most of the watershed arca upstream of Sierra Street is undeveloped with vegetative
cover of sagebrush and grasses. The developed areas of the watershed include
residential, commercial, and industrial uses as well as Rancho San Rafael Park.

2.0 HYDROLOGIC ANALYSES

Nimbus Engineers developed a hydrologic model for the Evans Creek Watershed in July
1999, This model was modified to include the UNR campus. The hydrologic analysis
for existing conditions was performed using the U.S. Army Corps of Engineers Flood
Hydrograph HEC-1 (version 4.1, 1998) software program.,

2.1  Methodology

The HEC-1 model was utilized to estimate the peak flow for the 10, 25, 50, and 100 year
storm events of 1, 6, 12, and 24 hour durations for existing conditions. HEC-1 input and

output data are attached in Appendix @.
2.1.1 Rainfall Depth and Distribution

In the original report prepared by Nimbus Engineers, a model using the 100-year,
24-hour point rainfall depths was created using HEC-1. Rainfall data was
obtained from the National Weather Service’s Southwest Semi-arid Precipitation
Frequency Study Group (SSPFS, 1997). This precipitation data was incorporated
into the Department of Water Resources, Washoe County Precipitation Frequency
maps for the one, six, and 24-hour storm durations for the 2-year recurrence
frequency. Precipitation estimates for recurrence intervals other than the 2-year
event were calculated using the Washoe County Hydrologic Criteria and
Drainage Design Manual (hereafter referred to as the Washoe County Manual)
(1996). Precipitation calculations for each watershed are attached in Appendixat/?
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Since then, NOAA has updated the Precipitation Frequency Estimates. The new
data was input into the existing model. For a given latitude and longitude, the
NOAA Precipitation Frequency Data Server will output the precipitation
frequency for various return periods and storm durations, thus no calculations are
necessary for this method, These charts are attached in Appendix 1.

2,1.2  Hydrographic and Sub-basin Areas

The watershed boundary was derived from a U.S. Geological Survey (USGS)
quadrangle map (Figure 2). Because land use is varied within the watershed, sub-
basins were delineated in order to more accurately depict conditions in the HEC-1
model.

The Evans Creek hydrographic basin has an area of approximately 4.4 square
miles. Six sub-basins were defined within the Evans Creek watershed. Sub-basin
areas range from 0.2 mi* to 1.5 mi® with slopes ranging from 2% to greater than
20%. Flow control points for each of these watersheds are shown in Figure 2.

2.1.3 SCS Curve Number

In the original report prepared by Nimbus Engineers, soil types identified by soil
hydrologic groups were used to calculate curve numbers within the contributing
watersheds. Soils in the U.S. have been classified by the U.S. Soil conservation
Service (SCS) method into four hydrologic soil groups: A, B C, and D. Group A
soils have a rapid infiltration rate and include very porous soils such as sandy
soils, Group D soils have a very slow infiltration rate, which results in a larger
percentage of the rainfall expressed as runoff. Water infiltration rates decrease
from soil groups A through D. The soil groups were obtained from the Soil
Survey of Washoe County, South Part, Nevada digital coverage. Supporting
curve number calculations are attached in Appendix 1.

Curve Numbers (CN) were based on an antecedent moisture condition II (AMC-
11) which is the accepted soil moisture condition for western states. The AMC-II
soil condition represents an average soil moisture condition. AMC-I is
representative of dry soils and AMC-III is representative of water-saturated soils.
Dry soils have a greater precipitation abstraction and therefore a lower runoff
potential. The converse is true for saturated soils.

For each sub-basin, the percent by area of each soil type was calculated and a CN
assigned. For undeveloped areas, CN values were obtained from the draft Sparks
Drainage Manual, Figure 702-Curve Number for Sage/Grass (Appendix 1).
Vegetation cover densities were produced based upon field investigations, aerial
photography, site photographs, and by comparing CN values with other references
for semi-arid sagebrush/grass communities. Greater vegetation densities yield
lower runoff values. Where vegetative densities varied widely within a sub-basm,

a weighted average was used.
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2.1.4 Lag Time/Time of Concentration

Lag time, or time of concentration, is the time it takes for water to reach the basin
outlet from the hydraulic most distant point in the basin. Methodologies outlined
in the Washoe County Manual were used to calculate flow lag times. Lag times
are calculated based upon the channel lengths, slopes, and roughness as well as
the shape of the sub-basin.

Table 1. HEC-1 Model Parameters

Sub-basin | Area (mi2)| Curve Number {Lag Time (hr)
E1l 0.772 76 0.77
E2 1.2 77 1.1
E3 1.51 81 1.3
E4 0.576 78 0.57
ES5 0.31 80 0.5
E6 0.17 91 0.2

2.1.5 Routing

Overland flow routing was calculated using the SCS Unit Hydrograph technique
with the precipitation excess to produce hydrographs for the sub-basins. The
resulting hydrographs were routed through subsequent basins using the
Muskingum Cunge channel routing function, which is the preferred and more
stable routing technique for long, non-urbanized reaches. Table 2 summarizes the
reach parameters used in the HEC-1 model.

Table 2. Muskingum Cunge Routing Parameters

Reach | Shape |Length (ft)]Slope (ft/ft)|Width (ft)| Side SlopeManning's "n"
Rchl . Trap 10,800 0.026 15 2 0.07
Rch?2 Trap 4,200 0.023 20 2 0.09
Rch3 Trap 3,400 0.019 20 2 0.045
Rch4 Trap 2,700 0.038 50 5 0.013

Field investigations showed that for high flow conditions, a trapezoidal channel of
width and side slope as shown in Table 2 is a good approximation of the average
channel conditions within the watershed.

Manning’s roughness coefficients (n) were developed based upon site
investigations and Table 802 of the draft Washoe County Manual. Field
observations and photographs were compared with the type of channel/vegetation
description and a value chosen for each stretch. Due to the length of the reaches,
it was necessary to choose a roughness value that was indicative of the whole
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reach, or average condition. Channel lengths and slopes were determined from
the USGS quadrangle maps.

A reservoir routing component was input to the model for the 43” x 68” RCP .
culvert under Sierra Street. Storage surface areas were obtained from the City of
Reno 2’ contour map. A rating curve was developed for the storm drain using the
methodology per Section 900 of the Washoe County Manual. Flow over Sierra
Street was modeled by obtaining a cross-sectional area from the grading plans for
the North Virginian Apartments (SEA, Inc., 1979) for input into ISAP version 1.0
(Irregular Section Analysis Program) and the results incorporated into the
discharge curve for input into HEC-1.

2.2 Results of Hydrologic Modeling

Results from the HEC-1 models are summarized in Table 3. The modeling point CP5 at
the southern end of the campus was used for flow comparison (Figure 2). A total of 16
storm events were analyzed for this project, each with a different duration and intensity.
Each storm event was run assuming that the culvert/storm drain under Sierra Street was
plugged and no flow was allowed through and assuming the storm drain would carry 245
cfs, the capacity determined in previous reports. Master summaries and hydrographs are

in Appendix 2.
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Table 3, HEC-1 Model Results

245 cfs Flow Through Storm Drain

Storm Event| Peak Flow at UNR-(cfs) | Time to Peak (hr)

1-hour, 10-year 21% 0.83
1-hour, 25-year 40* 0.83
1-hour, 50-year 60 0.83
1-hour, 100-year 86 0.83
6-hour, 10-year 48 © 3258
6-hour, 25-year 72 3.25
6-hour, 50-year 93 3.25
6-hour, 100-year 118 3.25
12-hour, 10-year 63 6.25
12-hour, 25-year 101 8.00
12-hour, 50-year 211 7.92
12-hour, 100-year 299 8.08
24-hour, 10-year 98 13.92
24-hour, 25-year 239 14.08
24-hour, 50-year 449 13.75
24-hour, 100-year 686 13.58

No Flow Allowed Through Storm Drain

Storm Event| Peak Flow at UNR (cfs)| Time to Peak (hr)

1-hour, 10-year _ 21 0.83
1-hour, 25-year ' 40* 0.83
1-hour, 50-year 83 - 3.08
1-hour, 100-year 179 2.67
6-hour, 10-year 115 , 5.58
6-hour, 25-year 198 5.17
6-hour, 50-year 276 5.00
6-hour, 100-year 372 4.83
12-hour, 10-year - 221 8.08
12-hour, 25-year 361 7.75
12-hour, 50-year 493 7.67
12-hour, 100-year 665 7.50
24-hour, 10-year 351 - 13.58
24-hour, 25-year 552 13.67
24-hour, 50-year 746 13.50
24-hour, 100-year 980 13.42

*Flow derived from precipitation directly over campus;
no flow routed from subbasins E1-E5.
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3.0 HYDRAULIC ANAYSIS

3.1 Methodology

Hydraulic analysis consisted of delineating a channel from a digital topographic map
provided by Odyssey Engineering. A total of eighteen cross sections were cut with
AutoCAD. The channel was modeled with the U.S drmy Corps of Engineers HEC-RAS
3.1.1(2003). Cross-section data was modeled with the corresponding flow rates from the
HEC-1 model. The flow rate determined from each HEC-1 mode! was modeled in HEC-
RAS in order to determine the flow depth at key points on campus.

3.2 Results of Hydraulic Modeling
Appendix 3 summarizes the results of the hydraulic analysis.

3.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 Conclusions

The hydraulic model produced water surface elevations at various locations on the UNR

campus. These elevations were then compared to approximate building elevations taken
from 2-foot topographic data provided by Odyssey Engineering, The extent of flooding

on campus was determined with this comparison. A flood was considered to be any
water surface elevation above the assumed building elevations. Results are summarized

in Appendix C.

Based upon these analyses, it appears that the most vulnerable building is Fleischmann
Agriculiure Building, followed by Scrugham Engineering. The other vulnerabilities
include Ansari Business Building and the Central Heat Plant.

From the elevation comparison, the university may experience flooding if the rain gages
were to receive 2+ inches of precipitation in 12 hours. If the gages measured 1,25+ inches
in 6 hours, the system alarm should be triggered. This is approximately a twelve hour
duration storm on a 50-year recurrence interval.

A preliminary calculation of basin travel time shows that it will take approximately 1.3
hours for runoff to reach the university from the upper subbasins of the watershed. The
model for the 12-hour, 50-year storm shows the peak runoff on campus at 8 hours. If the
university were warned at 6 hours this should give approximately a 1 hour warning.

However, these analyses were made on the assumption that the Sierra Street Culvert will
be maintained so that the entrance is free from debris and the storm drain will carry 245
cfs of the flow in Evans Creek. If the entrance is not consistently maintained and kept
free from debris, the university would need to be warned if the rain gages receive 1+ inch
in one hour. This is approximately a one-hour duration storm on a 50-year recurrence
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interval. The model for the I-hour, 50-year storm shows the peak runoff on campus at
3.3 hours, If the university were warned at 1 hour, this should give approximately a 1

hour warning,

4.2 Recommendations

These results give a close approximation of how the warning system should work,
However, this data is based on building elevations taken from 2 foot contour data and
therefore could be off by as much as 1 foot. If more detailed information is available on
the floor elevations of the buildings, it would help. to adjust the warning system and
determine exactly how much water could possibly enter each building,

An action plan for keeping the Sierra Street culvert/storm drain maintained should be
developed. If the entrance to the culvert were to become blocked, this can increase the

threat to campus. '
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5

T
P
T
{

=
r"’w
xf*ﬁﬂ
|t

-
-

i

T
-

v o

rsam

Pé‘__r_d“ar—~4k
| —+—

|
i

==y

5 578910

2a
Return

38

49 5o

868 186
Fragquencies (years)

149 20686

390

598 798 1088

Juration.

Femin
18-min
15-min
38-min

L SR=m L

o L2U0-m
~ 3-hr
6-hr
12-hr
24-hr

4

42-hpr
dglany

wvlany

20-clay

36-day ——
43~cay. —¥-
BOeday ——

b I IR ¥ 1 VISRV PR o + SN DRpE I »

nettommie Rrotato

NAAIN/2004




Precipitation Frequency Data Server Page 2 of 2

Subbasin € 3 - Evars Lreek Wa:h’,fSVL{oj

Partial duration hased Point Precipitation Frequency Estimates Version: 3
39.565 N 119.833 H 4983 ¢

n
=

—_
Ys]

—
1]

—
~

[
e}

—
|

H
N

—
o

—
n

foe
-

wo

Precipitation Depth (inJ
&

© = W W A ;e N D

Duration
Freguency - )
2-year —— ES-ygar —H— 298~ypar ——
Fipmar ' Sa-gear —e- 588~year ——
la-1jaar —8— 168-ysar — 199B8—year —&—

[T VUL PO VRS SR (U] IR 3 [ SO g T 47\/\4'."'\;“071'\{:\"’;1"![‘::“(4 Rrvvnita=nic&ratate nﬁf’] 0/7004




Precipitation Frequency Data Server Page 1 of 2

Subbasin EY - Evans etk Wedersingd

Precipitation Frequency Estimates (inches)
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These'preciphaﬂcn frequency estimates are based on a partial duration maxima sarles. Please rafer to the documentation for
méra-infermation. NOTE: Formatting lorces estimales near zefo to appear as zero.
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Precipitation Frequency Estimates (inches)
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more information, NOTE: Formatting forces estimatas near zero to appear as zéro.
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LAG TIME/TIME OF CONCENTRATION




Lag Time Calculations

Project  University of Nevada, Reno Knowledge Center

Location Sub-basin E1

Area (ml) 0.772{< [1 mi Use Equation 710
Average Slope (%) 15]> {10% {(Washoe County Manual)
Weighted Kn
Land Use Arsa (%) Kn Waeighted Kn
Comimerclal 4 0.05 0.002
Residential 14 0.05 0.008
Undeveloped 82 0.09 0.075
Kn= 0.085
Sk (ft/mi) 265
|Lc {mi) 0.65

[TLAG (hr) [ o7




Project

Location

Lag Time Calculations

University of Nevada, Reno Knowledge Center

Sub-basin E2
Area {mi®) 1.2[< 1 mi2 Use Equation 710
Average Slops (%) 10]= {10% (Washoe County Manual)
Weighted Kn
Land Use Area (%) Kn Waeighted Kn
Commercial 5 0.05 0.0025
Industrial 3 0.056 0.0015
Residential 3 0.09 0.0027
Reslidential 22 0.05 0.011
Undeveloped 67 0.09 0.0603
Kn= 0.078
Sg (fYmi) 43
Lo (mi) 0.93
[TLAG (hr) I 1.1]




Lag Time Calculations

Project University of Nevada, Reno Knowledge Center

Location- Sub-basin E3

Area (mi®) 1.51{> [1 mi® Use Equation 710
Average Slope (%) 10% (Washoe County Manual)
Weighted Kn

Land Use Area (%) Kn Weighted Kn

Residential 2 0,05 0.001

Residential 7 0.07 0.0049

Undeveloped 21 0.09 0.0819
Kn= 0.088

Sg (ft/mi) 167
Lg (mi) 1.5

[TLAG (hr) | 1.3)




Lag Tims Calculations

Project University of Nevada, Reno Knowledge Center

Location Sub-basin E4

Area (mi%) 0.576|< |1 mi* Use Equation 710
Average Slope (%) > {10% (Washoe County Manual)
Weighted Kn
Land Use Area (%) Kn Weighted Kn
Residential 12 0.05 0.008
Agriculiure 9 0.1 0.009
Undeveloped 79 0.09 0.0711
Kn= 0.086
S (ft/mi) 273
Lc (mi) 0.46

|TLAG (hr) | - 0.57]




Lag Time Calculations

University of Nevada, Reno Knowledge Center

Project
Location  Sub-basin ES
Area (mi®) 0.31]< 1 mi? Use Equation 709
Average Slope (%) 8]« 10% (Washoe County Manual)
t 10.4 min
Length of Overland Flow (Lo) (feet) 500 feet
Average Overland Slope(%) 58 %
Flow Runoff Coefficlent 0.64
L 39 min
Velocity (ft/sec) 2.5 ftisec
Reach 1 Length (feet) 1500 ft
Velocity (ft/sec) 1.8 ft/sec
Reach 2 Length (feet) 7500 ft
Veloclty (ft/sec) 2.2 ft/sec
Rgach 3 Length (feet) 2000 ft
] L=ttt [ 49.4 min |
| TLAG= 0.6*, | 0.5 hours |




Lag Time Calcuiations

Projact University of Nevada, Reno Knowledge Center

Location Sub-basin E6

Area (mi*) 0.17)< [t mié Uss Equation 709
Average Slope (%) 4]« [10% (Washoe County Manual)
4 ' 7.5 min
Length of Overland Flow (Lo) (feet) 500 feet
Average Overland Slope(%) 3.8 %
Flow Runoff Coefflcient 0.81
{ tc 21 min
9 Velocity {ft/sec) 3.5 ftisec
Length (feet) 4500 ft
| to=t+t | 28.5 min |

] TLAG= 0.6, [ 0.285 hours__|




SCS CURVE NUMBERS




Curve Number Worksheet

Project University of Nevada, Reno Knowledge Center
Location  Sub-basip E1
Area (mi®) 0.772
Woeighted
Hydrologic o Curve
. Cover Description Area (%) i Curve
Soil Type Number : Number
A N/A N/A NA N/A
B Sagebrush/grass with 40% vegetative cover density 56 7 3.92
C Sagebrush/grass with 40% vegetative cover density 68 14 9,52
D Sagebrush/grass with 40% vegetative cover density 76 79 60.04
Total] 100 73.48

Hydrologic| Curve Weighted
Developed Land Use Soil Type | Number Area (%) | Curve

P Number

Residential 1/3 acre D 86 10.1 8.7
Residential 1/3 acre D 86 6.61 5.7
Commerclal D 93 3.76 3.5
Undeveloped D 73 79.53 58.1
Total 100 76




Curve Number Worksheet

Project University of Nevada, Reno Knowledge Center
Location  Sub-basin E2
Area (mi?) 1.2
. Woeighted
Fé)éc:lr?og;c Cover Description N?Jlrlnrr)eer Area (%) | Curve
P Number
A NIA NIA NA N/A
B Sagebrush/grass with 40% vegetative cover density 56 17 9.52
C Sagebrush/grass with 40% vegetative cover density 68 6 4.08
D Sagebrush/grass with 40% vegetative cover density 78 77 58.52
Total 100 7212

Weighted
Developed Land Use f;;;c?lrc';‘log;c chnlrjnnl;{:r Area (%) | Curve

yp Number

Residential 1/3 acre D 86 21.33 18.3
Residential 1 acre D 84 3.25 2.7
Industrial D 92 3.08 2.8
Commercial D 93 2.25 2.1
Commerclal D 93 242 2.2
Undeveloped 1D 72 67.67 48.7
Total 100 77




Curve Number Workshest

Project University of Nevada, Reno Knowledge Center
Location Sub-basin E3
Area (mi®) 1.51
. Weighted
Hydrologic . Curve o
Soll Type Cover Description Number Area (%) | Curve
Number
A N/A N/A N/A N/A
B Sagebrush/grass with 25% vegetative cover density 83.5 7 4.45
G Sagebrush/grass with 25% vegetative cover density 76 10 7.6
D Sagebrush/grass with 25% vegetative cover density 82 83 68.06
Total] 100 80.11

. Waeighted
Developed Land Use l-éggc:lr c1>.log|ec N?jl:nnt:r Area (%) | Curve
P Number
Residential 1/8 acre |D 92 517 4.3
Residential 1 acre D 84 3.38 3.1
Undeveloped D 80 91.46 73.2
“Total 100 81




Curve Number Worksheet

Prdject University of Nevada, Reno Knowledge Center
Location Sub-basin E4
Area (mi®) 0.576
Woeighted
Hydrologic . Curve
. Cover Description Area (%) | Curve
Soil Type Number Number
A N/A N/A N/A N/A
B Sagebrush/grass with 40% vegetative cover density 56 1 0.56
C Sagebrush/grass with 40% vegetative cover density 68 3 2.04
D Sagebrush/grass with 40% vegetative cover denslty 76 96 72.96
Total 100 75.56

Hydrologic] Curve Weighted
Developed Land Use Soil Tyoe | Number Area (%) | Curve
' yP Number
Residential 1/3 acre |D 86 11.98 10.3
Irr. Pasture (good) D 80 8.68 6.9
Undeveloped D 76 79.34 60.3
Total 106 78




Curve Number Worksheet

Project University of Nevada, Reno Knowledge Center
Location Sub-basin E5
Area (mi?) 0.31
. Weighted
Hydrologic - : Curve
. Cover Description Area (%) | Curve
Soil Type Number Number
A N/A N/A N/A N/A
B Sagebrush/grass with 40% vegetative cover density NIA N/A, N/A
c Sagebrush/grass with 40% vegetative cover density 68 1 0.68
D Sagebrush/grass with 40% vegstative cover density 76 29 75.24
Total] 100 75.92

. Welghted
Developed Land Use ?ﬁlr?rlog: N?JL:;‘:F Area (%) | Curve
P Number

Residential 1/3 acre D 86 2.58 2.2
Residential 1/3 acre D 86 10 8.6
Irr. Pasture/Park D 80( 54.84 43.9
Undeveloped B} 76 32.58 24.8
" Total 100 80




Project

Curve Number Worksheet

University of Nevada, Reno Knowledge Center

Location

Sub-basin E8

Area (mi?)

. Weighted
Hydrologic| Curve
Developed Land Use : Area (%)} | Curve
Soil Type | Number Number
Residential 1/4 acre |D 93 10 9
Commercial D 87 31 27
University* D 93 59 55
Total 100 91

* Land use for universtiy area was determined to be 79% impervious, therefore
the curve number was interpolated between the curve numbers given in
Table 702 for Commercial Land Use for downtown areas and

neighborhood areas,




APPENDIX B
HEC-1 MODEL SUMMARIES

Plan 1: 24 Hour Storm Duration
Plan 2: 12-Hour Storm Duration
Plan 3: 6-Hour Storm Duration
Plan 4: 1-Hour Storm Duration




10-Year Stomms, 245 cofs Flow Through 8ierra Street Culvert/Stormdrain

PEAK FLOW AND STAGE (END-OF-PERICD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATTONS
FLCWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO
PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1
.99

HYDROGRAPH AT
+ : El 77 1 FLOW 76,
TIME 12.83
2 FLOW 40,
TIME 7.00
3 FLOW 16.
TIME 6.00
4 FLOW 0.
TIME L00

HYDROGRAPH AT
+ E2 1,20 1 FLOW 83,
TIME 13.08
2 FLOW 45,
TIME 7.33
3 FLOW 21,
TIME 6.08
4 FLOW 0.
TIME .00

2 COMBINED AT
+ CcPl 1.97 1 FLOW 154.
TIME 13.00
2 FLOW 82,
TIME 7.17
3 FLOW 37.
TIME 6.00
4  FLOW 0.
TIME .00

ROUTED TO

+ RCH1 1.97 1 FLOW 155,
TIME 13.42
2 FLOW 90.
. TIME 7.67
3 FLOW 43,
TIME 4.92
4 FLOW 0.
TIME .00

HYDROGRAPH AT
+ E3 1.51 1 PLOW 149,
TIME 13.33
2 FLOW 96.
PIME 7.50
3 FLOW 51.
TIME 4.83
4 FLOW 4,
TIME 2.08

2 COMBINED AT
+ CP2 3.48 1 FLOW 303.
TIME 13.42
2 FLOW 185,
TIME 7.67
3 FLOW 94,
TIME 4.92
4 FLOW 4

TIME 2.08




ROUTED TO
+ RCHZ

HYDROGRAPH AT
‘ E4

2 COMBINED AT

+ cP3
ROUTED TO

+ RCH3
HYDROGRAPH AT

+ E5
2 COMBINED AT

+ CP4
DIVERSION TO

+ LOST

4.

4,

.48

.58

06

.06

.31

.37

37

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
PIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FEOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

307.
13.58

331,
13.58
204,
7.75
02,
5.25

3.00

329.
13.75
208,
7.92
101.
5.50

3.17

4.
12.50

6.67
3.83

1.42

339.
13.75
216.
7.92
107.
5.50

3.17

245,
13.33
2186,
7.92
107.
5.50

3.17




HYDROGRAPH AT

* DIV.
ROUTED TO

+ SIERRA
ROUTED TO

+ RCH4

HYDROGRAPH AT
+ E6

2 COMBINED AT
+ CP5

4.

4.

4.

37

37

37

.17

.54

1 FLOW 94,
TIME 13.75
2 FLOW 0.
TIME .00
3 FLOW 0.
TIME .00
4 FLOW 0.
TIME .00
1 FLOW 90.
TTME 13.75
2 FLOW 0.
TIME .00
3 FLOW 0.
TIME .00
4 FLOW Q,
TIME .00
** PEAK STAGES IN FEET **
i STAGE 590,28
TIME 13.95
2 STAGE 587.00
TIME .00
3 STAGE 587.00
TIME .00
4 STAGE 587.00
TIME .00
1 FLOW 90,
TIME 13.92
2  FLOW a.
TIME .00
3 FLOW 0.
TIME .00
4 FLOW 0.
TIME .00
1 FLOW 74.
TIME 12,17
2  FLOW 63,
TIME 6.25
3 FLOW 48.
TIME 3.25
4 FLOW 21.
TIME .83
1 FLOW 98.
TIME 13.92
2 FLOW 63.
TIME 6.25
3 FLOW 48.
TIME 3.35
4 FLOW 21,

TIME .83




25-Year Btorxrms, 245 ofs Flow Through Silerra Street Culvert/Stormdrain
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO

PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1
.99
HYDROGRAPH AT
+ El ) 1 FLOW 128,
TIME 12.83
2  FLOW 74.
TIME 7.00
3 FLOW 33,
TIMNE 4,08
4  FLOW 5.
PIME 1.58
[ .
: HYDROGRAPH AT
: + E2 1,20 1 FLOW 144,
TIME 13.00
2 FLOW 83.
" TIME 7.25
3 PLOW 40.
PIME 4.42
4  FLOW 6.
TIKE 1.83
2 COMBINED AT
+ crl 1.97 1 FLOW 267,
TIME 12.92
2 FLOW 153.
TIME 7.08
1 FLOW 72,
TIME 4.25
4  FLOW 10.
TIME 1.75
ROUTED TO
_ + RCH1 1.97 1 FLOW 267.
! TIME 13.33
: 2 TFLOW 153.
TIME 7.67
3 FLOW 78.
‘ TIME 4.75
i 4 FLOW 16.
: . TIME 2.92
HYDROGRAPH AT
+ E3 1.51 1 FLOW 228.
TIME 13.25
2  FLOW 154.
TIME 7.42
3 FLOW 86.
TIME 4.58
4  FLOW 22,
TIME 2.00
2 COMBINED AT
+ cp2 3.48 1 FLOW 495,
TIME 13.33
2  FLOW 304,
i TIME 7,42
‘ 3 FLOW 163,
TIME 4,75
4  FLOW 26

TIME 2.92




ROUTED TO
+

HYDROGRAPH AT
+

2 COMBINED AT

ROUTED TO
+

HYDROGRAPH AT
+

2 COMBINED AT
+

DIVERSION TC
+

RCH2

B4

CPE3

RCH3

E5

Cr4

LOST

4,

4.

4

.48

.98

06

. 06.

.31

37

.37

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FELCW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

108.
12.58
66,
6.75

3.83

1.42

532.
13.42
330.
7.58
175.
4,92
23,
2.42

533.
13.50
344,
7.67
176,
5.08

2.58

547.
13.50
354,
7.67
183.
5.08

2.58

245,
12.75
245,
7.58
183.
5.08

2.58




+

+

+

4

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERT

SIERRA

RCH4

E6

CP5

4

4.

.37

37

.37

.17

.54

1 FLOW 302.
PIME 13.50
2 FLOW 109.
TIME 7.67
3 FLOW 0.
TIME .00
4 FLOW Q.
TIME .00
1 FLOW 230.
TIME 13.92
2 FLOW 90.
TIME 7.75
3 FLOW 0.
TIME .00
4 FLOW 0,
TIME .00
** PRAK STAGES IN FEET **
1 STAGE 598.07
TIME 13.92
2 STAGE 590,25
TIME 7.75
3 STAGE 587,00
TIME .00
4 STAGE 587.00
TIME .00
1 FLOW 230.
TIME 14.08
2 FLOW 91.
TIME 8.00
3 FLOW g,
TIME .00
4 FLOW 0.
TIME .00
1 FLOW 105,
TIME 12.17
2 FLOW 90.
TIME 6.25
3 FLOW 12,
TIME 3.25
4 FLOW 40,
TIME .83
1 FLOW 239,
TIME 14.08
2 FLOW 101,
TIME 8.00
3 FLOW 72,
TIME 3.25
4 FLOW 40.

TIME .83




50-Year stoxms, 245 cfs Flow Through 8lerra Strest Culvert/stormdrain
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIQO ECONOMIC COMPUTATIONS

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TQ PEAK IN HOURS

RATIOS APPLIEDR TO

PRECIPITATION
OPERATION STATICN AREA PLAN RATIO 1
.99
HYDROGRAPH AT
+ El L7 1 FLOW 179.
TIME 12.83
2 FLOW 108.
TIME 6,92
3 FLOW 52,
TIMKE 4.00
4 FLOW 16.
TIME 1.58
HYDROGRAPH AT
+ E2 1.20 1 FLOW 202,
TIME 13.00
2 FLOW 122,
TIME 7.17
3 FLOW 62,
TIME 4.25
4 FLOW 20.
TIME i.75
2 COMBINED AT
+ crl 1.97 1 FLOW 373.
TIME 12.92
2 FLOW 224.
TIME 7.08
3 FLOW 112.
TIME 4.17
4 FLOW 35.
TIME 1.67
ROUTED TO
+ RCH1 1.97% 1 FLOW 375,
TIME 13.25
2 FLOW 230.
TIME 7.33
3 FLOW 1l1s.
TIME 4.58
4 FLOW 42.
TIME 2.33
HYDROGRAFH AT
+ E3 1.51 1 FLOW 299,
TEME 13.25
2 FLOW 206,
TIME 7.42
3 FLOW . 118.
TIME 4,50
4 FLOW 48,
TIME 1.92
2 COMBINED AT
+ (8):03 3.48 1 FLOW 674,
TIME 13.25
2 FLOW 436,
TIME 7.33
3 FLOW 233.
TIME 4.58
4 FLOW 83

TIME 2,33




ROUTED TO
" RCH2

HYDRCGRAPH AT
+ jot:3

2 COMBINED AT
+ cP3

ROUTED TO
+ RCH3

HYDROGRAPH AT
" B5

2 COMBINED AT
" cpd

DIVERSION TO
+ LOST

3

4.

.48

.58

06

.06

.31

W37

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

671.
13.42
443.
7.867
233,
4.92

2,67

153.
12.58
96.
6.67

3.75
18,
1.33

720,
13.33
470,
7.42
248,
4.75

2.67

723,
13.42
472,
7.50
257.
4.83

2.92

82.
12.50

6.67
30.
3.67

1.25

740,
13.42
485,
7.50
264.
4.83

2.92

245,
12.42
245,
7.33
245.
4,83

2.92




HYDROGRAPH AT
+

RGUTED TO
+

ROUTED TO
+

HYDROGRAPH AT
+

2 COMBINED AT

DIVERT

SIERRA

RCH4

E6

CP5

4

4

.37

.37

.37

.17

.54

1 FLOW 495.
TIME 13.42
2 FLOW 240.
TIME 7.50
3 FLOW 19.
TIME 4,83
4 FLOW C.
TIME .00
1 FLOW 437.
TIME 13.67
2 FLOW 201,
TIME 7.83
3 FLOW 11,
TIME 4.92
4 FLOW 0.
TIME . .00
*% PEAK STAGES IN FEET **
1  STAGE 600.98
TIME 13.48%
2  STAGE 594.87
TIME 7.83
3 STAGE 587.41
TIME 4,92
4  STAGE 587.00
TIME .00
1 FLOW 440,
PTIME 13.78
2 FLOW 202,
TIME 7.75
3 FLOW 8.
TIME 5.33
4 FLOW 0.
TIME .00
1 FLOW 134.
PIME 12,17
2 FLOW 116.
TIME 6.25
3 FLOW 93.
TIME 3.25
4  FLOW 60.
TIME .83
1 FLOW 449,
TIME 13.75
2  FLOW 211,
TIME 7.92
3 FLOW 93.
TIME 3.25
4 FLOW 60,

TIME .83




100-Yeaxr Stormg, 245 c¢fs Fiow Through Slexrrs fStreet Culvert/Stormdrain
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULPIPLE PLAN-RATIO ECONOMIC COMPUTATICNS

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILHES
TIME TQ PEAK IN HOURS

RATIOS APPLIED TO

PRECIPITATION
OPERATION STATION AREA PLAN RATIO 1
.99
HYDROGRAPH AT
+ El 77 1 FLOW 238,
TIME 12.83
2 FLOW 150.
TIME 6.92
3 FLOW 77.
TIME 4.00
4 FLOW 36.
TIME 1.50
HYDROGRAPH AT
+ E2 1.20 1 FLOW 272.
TIME 13.00
2 FLOW 169,
TIME 7.17
3 FLOW 91.
TIME 4.25%
4 FLOW 44,
TIME 1.75
2 COMBINED AT
+ CPl 1.97 1 FLOW 500,
TIME 12.92
2 FLOW 311.
TIME 7.00
3 FLOW 165,
TIME . 4.08
4 FLOW 79.
TIME 1.58
ROUTED TO
+ RCH1 1.97 1 FLOW 500,
TIME 13.26
2 FLOW 317.
TIME 7.42
3 FLOW 166,
TIME 4.58
4 FLOW 93.
TIME 2.00
HYDROGRAPH AT
+ E3 1.51 1 FLOW 384,
TIME 13.25
2 FLOW 269.
TIME 7.33
3 FLOW 160,
PIME 4,42
4 FLOW 88,
TIME 1.92
2 COMBINED AT
+ cp2 3.48 1 FLOW 883.
TIME 13.25
2 FLOW 586.
TIME 7.42
3 FLOW 324,
TIME 4,42
4 FLOW 180

TIME 2.00




ROUTED TO
+ RCH2

HYDROGRAPH AT
+ E4

2 COMBINED AT
+ CP3

ROUTED TO
. RCH3

HYDRCGRAPH AT
N E5

2 COMBINED AT
n cp4

DIVERSION TO
+ LOST

4.

.48

.58

.06

06

.31

.37

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TEME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FPLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

881.
13.42

949,
13.25
63e6.
7.50
344,
4,58
180.
2,33

953,
13.33
633.
7.67
356.
4.67

2.50

976,
13.33
650,
7.42
364,
4.67
183.
2.50

245,
12.33
245,
6,75
245,
4,58
183,
2.50




+

+

o+

+

+

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERT

SIERRA

RCH4

E6

CP5

4

4

4.

.37

.37

37

.17

.54

1. FLOW 731,
TIME 13.33
2 FLOW 405,
TIME 7.42
3 FLOW 119.
TIME 4.67
4 FLOW 0.
TIME .00
1 FLOW 679,
TIME 13.58
2 FLOW 288,
TIME 8.00
3 FLOW 100,
TIME 4.75
4  PFLOW ¢.
TIME .00
% pEAK STAGES IN FEET **
1  STAGE 602.23
TIME 13.58
2 STAGE 600.22
TIME 8.00
3  STAGE 590.62
TIME 4.5
4  STAGE 587.00
TIME .00
1 FLOW 679.
TIME 13.58
2  FLOW 289,
TIME 8.08
3 FLOW 98.
TIME 5.08
4 FLOW 0.
TIME .00
1 FLOW 169,
TIME 12.17
2  FLOW 147.
TIME 6.25
3 FLOW 118.
TIME 3.25
4 FLOW 86.
TIME .83
i FLOW 686.
TIME 13.58
2 FLOW 299,
TIME g.08
3 FLOW i18.
PIME 3.25
4 FLOW 86.

TIME .83




1d-Yaar Storms,

No Flow 2llowed Through Sierra Street Culvert/sStormdrain

PEAK FLOW AND STAGE (END-COF-PERIOD} SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

FLOWS IN CUBIC FEET PER SECOND,

PRECIPITATION
OPERATION STATICN

HYDROGRAPH AT
+ EL

HYDROGRAPH AT
+ E2

2 COMBINED AT
+ CPl

ROUTED TC
+ RCH1

HYDROGRAPH AT
+ E3

2 COMBINED AT
+ cp2

AREA

1.

1.

LT

20

9%

.51

.48

AREA TN SQUARE MILES

TIME T0O PEAK IN HOURS

PLAN
1 FLOW
TIME
2 FLOW
TIME
3 FLOW
TIME
4 FLOW
TIME
1 FLOW
TIME
2 FLOW
TIME
3 FLOW
TIME
4 FLOW
TIME
1 FLOW
TIME
2 FLOW
TIME
3 FLOW
TIME
4 FLOW
TIME
1 FLOW
TIME
2 FLOW
TIME
3 FLOW
TIME
4 FLOW
TIME
1 FLOW
TIME
2 FLOW
TIME
3 FLOW
TIME
4 FLOW
TIME
1 FLOW
TIME
2 FLOW
TIME
3 FLOW
TIME
4 FLOW

TIME

RATICS APPLIED TO

RATIO 1
.99

76.
12,83
40.
7.00
16.
6.00
Q.
.00

83.
13.08
45.
7.33
21,
6.08
0.
.00

154,
13.00

303.
13.42
185.
7.67
94.
4.92

2.08




ROUTED TO
+ RCH2

HYDROGRAFH AT

2 COMBINED AT
" CP3

ROQUTED TO
+ RCH3

HYDROGRAPH AT
+ E5

2 COMBINED AT

ROUTED TO
+ RCRH4

.58

4.06

.31

4.37

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLCW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

307,
13.58

331,
13.58
204,
7.75
102.
5.25

3.00

329,
13.75
208.
7.92
101.
5.50

3,17

34

12.50

6.67
3.83

1.42

339.
13.75
216,
7.92
197.
5.50

3.17
343,
13.58
214,

108.
5.58

3.92




+

+

HYDROGRAPH AT

2 COMBINED AT

E6

CPS

17

.54

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME




25-Year Storms, No Flow Allowed Thought Sierra Street Culvert/Stormdrain
PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS AFPPLIED TO

PRECIPITATION
OPERATICN STATION ~  AREA PLAN RATIO 1
.99
HYDROGRAPH AT
+ El T 1 FLOW 128.
TIME 12.83
2 FLOW Ta.
TIME 7.00
3 FLOW 33.
TIME 4.08
4 FLOW 5.
TIME 1.58
HYDROGRAPH AT
+ B2 1.20 1 FLOW 144.
TIME 13.00
2 FLOW 83.
TIME 7.25
3 FLOW 40,
TIME 4.42
4 FLOW 6.
TIME 1.83
2 COMBINED AT
+ CP1 1.97 1 FLOW 267,
TIME 12,92
2 FLOW 153.
TIME 7.08
3 FLOW 72.
TIME 4.25
4 FLOW 10.
" TIME 1.75
ROUTED TOC
+ RCH1 1.97 1 FLOW 267.
TIME 13.33
2 FLOW 153,
TIME 7.67
3 FLOW 8.
TIME 4,75
4 FLOW 18.
PIME 2.92
HYDROGRAPH AT
+ E3 1.51 1 FLOW 228.
TIME 13.25
2 FLOW 154,
TIME 7.42
3 FLOW 86.
TIME 4,58
4 FLOW 22,
TIME 2.00
2 COMBINED AT
+ cp2 3.48 1 FLOW 495,
TIME 13.33
2 FLOW 304,
TIME 7.42
3 FLOW 163.
TIME 4.75
4 FLOW 26

TIME 2.92




ROUTED TO
3

HYDROGRAPH AT
¥

2 COMBIMNED AT

ROUTED TO
+

HYDROGRAPH AT
+

2 COMBINED AT
+

ROUTED TO
+

HYDROGRAPH AT

RCH2

E4

cPp3

RCH3

E5

CP4

RCHA4

3.48

.58

4,06

.31

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLCW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

532,
13.42
330.
7.58
175.
4.92

2.42

533.
13.50

176,

547,
13.50
354.
7.67
183.
5.08
23.
2.58

544.
13.58
3583,
7.78
189,
5.17

2,67




2 COMBINED AT

E6

CP5

.17

.54

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

552,
13.67
361,
7.758
198.
5.17

.83




50-Year Storms, No Flow Allowed Thrcugh 8ierra Street Culvert/Stormdrain
PEAK FLOW AND STAGE (END-OF-PERIOD} SUMMARY FOR MULTIPLE PLAN-RATIC ECONOMIC COMPUTATIONS

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TC PEAK IN HOURS

RATIOS APPLIED TO

PRECIPITATION :
OPERATION STATION AREA PLAN RATIO 1
.99
HYDROGRAPH AT
+ El .77 1 FLOW 179.
TIME 12.83
; 2 FLOW 108,
; TIME 6.92
3 FLOW 52.
TIME 4.00
4  FLOW 16.
PIME 1.58
HYDROGRAPH AT :
+ E2 1,20 1 FLOW 202,
TPIME 13.00
2 FLOW 122.
TIME 7.17
3 FLOW 62,
TIME 4.25
4  FLOW 30,
TIME 2.33
2 COMBINED AT
+ CPL 1.97 1 FLOW 373.
TIME 12.92
2 FLOW 224,
TIME 7.08
3  FLOW 112.
' TIME 4.17
4 FLOW 36.
TIME 2.17
ROUTED TOQ
+ RCH1 1.97 1 FLOW 375.
TIME 13.2%
2 PLOW 230.
: TIME 7.33
; 3 FLOW 116.
' TIME 4.58
4  FLOW 43.
: TIME 2.75
HYDROGRAPH AT
+ E3 1.51 1 FLOW 299.
TIME 13.25%
i 2 FLOW 206.
L TIME 7.42
’ 3 FLOW i118.
TIME 4.50
. 4 FLOW 48,
! TIME 1,92
2 COMBINED AT
+ CP2 3.48 1 FLOW 674.
! TIME 13.25
i 2 FLOW 436.
g TIME 7.33
3 FLOW 233,
P TIME 4.58
: 4  FLOW 75

. TIME 2.50










ROUTED TQ

+ RCH2.

HYDROGRAPH AT
+ B4

2 COMBINED AT
+ CP3

ROUTED TO
* RCH3

HYDROGRAFH AT
+ E5

2 COMBINED AT
+ CP4

RCUTED 'TO
+ RCH4

4,

.48

.58

.06

.31

.37

.37

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

671.
13.42
443,
7.67
233.
4,92

2.92

720.
13,33
470,
7.42
248.
4,75

2.92

723.
13.42

740.
13.42
485.
7.50
264,
4.83

3.08

741,
13.50
487,
7.67
267.
5.00

3.33




HYDROGRAPH AT
+

2 COMBINED AT

E6

cpP5

.17

.54

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

134.
12.17
lie,
6.25

3.25
60,
.83

746,
13.50
493,
7.67
276.
5.00

3.33




100-Year Storms, No Flow Allowed Through Sierra Street Culvert/Stormdrain
PEAK FLOW AND STAGE (END~OF~PERIOD} SUMMARY FOR MULTIPLE PLAN-RAPIO ECONOMIC COMPUTATIONS

FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO

PRECTEITATION
OPERATION STATION ARER PLAN RATIO 1
.99
HYDROGRAPH AT
+ El .77 1 FLOW 238.
TIME 12.83
2 FLOW 150,
TIME 6.92
3 FLOW T
TIME 4,00
4 FLOW 36.
- TIHE 1.50
HYDROGRAPH AT
+ E2 1.20 1 FLOW 272,
TIME 13.060
2 FLOW : 169.
TIME 7.17
3 FLOW 91,
TINE 4.25
4 FLOW 44,
TIME ‘ 1.75
2 COMBINED AT
+ Ccpl 1,97 1 FLOW 500.
TIME 12.92
2 FLOW 311.
TIME 7.00
3 FLOW 165.
TIME 4.08
4 FLOW 79.
TIME 1.58
ROUTED T0O
+ RCH1 1.97 1 FLOW 500.
TIME 13.25
2  FLOW 317.
TIME 7.42
‘ 3 FLOW 166.
; TIME 4.58
| 4  FLOW 93,
TIME 2.00
HYDROGRAPH AT
+ ok} 1.51 1 FLOW 384.
TIME 13.25
2 FLOW 269,
TIME 7.33
3 FLOW 160,
TIME 4.42
4  FLOW 88.
TIME 1.92
2 COMBINED AT
+ Ccp2 3.48 1 FLOW 883,
TIME 13.25
2 FLOW 586.
TIME 7,42
3 FLOW 324.
TIME 4,42
4 FLOW 180.

: TIME 2,00




i,

ROUTED TO
+ RCHZ2

HYDROGRAPH AT
+ E4

2 COMBINED AT
+ CP3

ROUTED TO
+ RCH3

HYDROGRAPH AT
+ E5

2 COMBINED AT
+ CcpP4

ROUTED TO
+ RCH4

4.

.48

.58

.06

06

.31

.37

.37

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

881,
13.42
536.

321.
4.58

2.33

218.
12.58
144,
6.67
79.
3,75

1.33

949.
13.235
636,
7.50
344,
4.58
186.
2.33

953.
13.33

976.
13.32
650.
7.42
364,
4.67
183.
2.50

975.
13.42

7.50
363,
4.83
180,
2.67




+

+

HYDROGRAPH AT

2 COMBINED AT

E6

CP5

4.

.17

34

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

FLOW
TIME
FLOW
TIME
FLOW
TIME
FLOW
TIME

280.
13.42
665.
7.50
372,
4.83
189.
2,67




APPENDIX C
HEC-RAS MODEL RESULTS




Roach: Reach-1

3t ; s ) i
09.00]  459553|  4sos.es|  4s0m08|  4soe.es] o.045081 7.98 1229 65,21 3,24
239.00 4595.63 4588.40 4506,40 4596.72 0.002814 4.67 62,33 82.13 1.01
449.00]  4s95.53|  4s98.15]  469876|  4509.42|  0.044870 13.84 3243 75.00 371
666.00 459663 4596.28 459707 4800.30 0.045081 1809 42.63 70.88 3.86
98.00|  4586.00]  4586.96] 458637 4858720  0.083867 818 11.98 79.43 3
238.00 4586.00 4586.16 458885 4592.67 0.413588 20,49 11,67 79.30 9.4
448,00 4588.00 4586.43, 4588.98 4888.68 0.044305 12.85 34.93 89.43 3.62
688,00]  4o86.00]  4586.56] 458723  4500.04|  0,044960 1501 45.71 93.79 379
98.00 4578.28 4578,88 4679.18 4579.91 0.020485 847 12,60 33.99 2.42
23900  4578.28] 457018  457950]  4500.54]  0.017837 9,32 26,64 53,23 237
449,00 4578.28 4579.37 4580.01 4581.77 0.025409 12,42, 36,14 84.10 2,92
686.00] 4sva.p8|  4s70.68]  4s80.27| 456258  0.020084 10,80 49.41 75,61 305
00.00]  4s7e.00] 457877 4578.77] 457897  0.003565 3.69 27,34 7183 1.02
230.00]  4578.00|  4579.10]  aspoq0]  es7o.as| 0.003094 428 68.13 102.40 1.01
449,00 4576.00 4579.41 4579.41 457977 0.002885 4,85 92,56 131,07 1.02
686.00 4575.00 4579.87 £579.67 4580.10 0.002878 5.25 130.55 165.87 1.01
98.00 4564.07 45064.37 456478 4571.74 0.464835 21,79 4,50 30.40 0.89
239.00 4564.07 4584.61 4584.66 4572.82 0.447050 23.14 10.33 82,00 9.99
449.00]  aseaor|  4se461] 456547  ds7a7a| 0365643 26.53 17,68 78.30 9.49
688.00 4564.07 4584,69 4585.36 4577.29 0.428681 20.49 24,08 102.51 10.36
93,00  4558.28]  4556.60]  455868|  4558.81)  0.010325 3.86 26.75 151.02 153
239.00 4558.28 4558.72 4558.85 4559.14 0.011239 5.22 45.77 181.77 1.73
449.00]  4sse20|  asserg|  4ssnos|  4sse7s|  o.020172 7.88 67,16 169.74 239
6Be.00|  455p.06]  4e6a.00| 455024 4660.13] 0.019662 892 76.94 185.40 244
98.00  4550.00]  4551.68] 455234 456434  0.018052 1334 7.35 8.44 252
230,00]  4550.00]  455253] 456345  4555.48] 0010455 12.19 17.93 12,46 2.06
449.00 4560.00 4554.17 4554.47 4555.13 0.011147 7.88 58.91 105.87 1.80
666.00 4550.00 4564.34 4554.74 4555.80 0.011001 9.02 70.02 114,88 1.86
95.00 4546,00 4648.65 454746 4549.04 D675 11.87 8.28 10,98 241
239.00 4546.00 4547.41 4648.58 4551.44 0.017554 18.12 14.82 12,63 2.62
449.00 4546.00 454845 4549.51 4551.80 0.009298 14.68 20.58 19.50 2,67
686.00]  4545.00]  4549.94  4550.16] _ 4552.47]  0.008997 14.85 46.03 28.28 2.1
98.00 4542,00 4542.12] 454221 454241 4023773 4.30 22,61 189,36 2.18
2900 454200) d54247]  454237| 454205  0.047320 7.64 31.69 189.55 3.25
24900]  4542.00]  454200] 454267 454449  0.100066 1215 30,01 160.65 485
688.00 4542.00 4542.25 454276 4545.41 0.007421 14.27 48.0% 189,89 6,00
98.00]  4540.80]  4541.47] 454147 4541e4]  0.003754 335 29.23 87,58 1,02
239.00 4540.80 4541,77 4541.77 4842.00 0.003088 3.91 61,149 125.87 0.95
44900 4540.80 4542.03 4542.03 4542,38 0.002801 4,69 97.72 146.38 0.9%
886.00 4540.80 4542.25 4542.25 4542.68 0.002589 6.28 129.91 148.69 1.00
05.00]  4533.98]  4682.61] 453308  4s38.01]  o.1ee883 17.03 576 20,13 6.03
239,00 4533.18 4533.72 4534.38 4538.97 0.116836 18.38 13.00 39.47 6.64
449.00]  4533.18]  4533.08]  d463480]  4500.83] 0080396 19.11 23.49 51.09 4.97
686,00 4633.18 4534.18 4535.22 4540,17 0.057867 19.67 4.87 56.70 4,42
$8.00 4532.00 4532,30 453247 4532.91 0.020644 .27 15.63 56.24 2.27
239.00]  4532.00] 453248] 453278 452389  0.026268 8.93 26.76 70.92 272
448.00 453200 4532.80] 453307 4534,67 0.030310 11.27 39.84 93.48 3.04
646.00 4532.00 4532.72 4533.32| 4535.47 0.034507 13.30, 51,56 104.12 3.33
88.00 £530.00 4530.63 4530.681 4530.90 0004584 4.88 2010 42,26 1.25
239.00 4530.00 4530.9% 4631.08 4531.85 0.004649 6,40 37.35 48.43 1.28
440.00]  4530.00]  4531.30]  4531.88]  453225]  0.004492 7.80 57.56 54.68 1.34
£86.00 4530.00 4531.64 4532.01 4532.08 0.0045684 8.95 76.68 59.98 1.39
98.00 4530.00 4530.31 4530.32 453047 0.003672 3.16 31.06 §00.71 1.00
239,000 4s30.00f  4s30.40] 453057  4530.98] 0.009507 598 40,00 101.46 1,68
449.00] 453000  as3054]  4530.86] 459161 0012474 5.30 54,10 102,62 2,01
686.00 4530.00 4530,69 4531.13 4532, 0.013064 992 69.17 103.84 2.14
8800 4528.19 4528.67 4528,94 4520.73 0.035424 8.28 11.87 48,89 2.88
235,00 4526.19 4520.00 462932 4530.07 0.012408 8.3 28,78 §4.25 2,01
a19.00]  aszee| 46z032|  4s2078]  4s30.74]  0.009592 0,67 46,90 58.62 1.89
666.00]  d452e.19]  4520.60)  4830.17|  4631.38]  0.008713 10,72 63.97 62.52 1.87

1




HEC-!‘MS Plan: tWC River: RWER-1 _Reach; Reach-1 {Conlinued]
e o

98.00 4522.89 0.010585
239,00 4522.00 4522,08 482330 4524.46 0020386 10,08 23.70 46.78 2,58
449.00 4522.00 4523.11 452303 4528.39 0.026030 12,10 3t.10 69.71 2.92
686.00 4522.00 4523.28 4523.86 4525.08 0.031499 13,18 52,08 99,19 Al
8,00 4520.00 482067 4520.74 4521.10 £.008698 5495 16,78 40.89 1.64
239.60 4520.00 4520.94 4521.19 452173 0.008826 .16 33.42 49.94 1.54
449,00 4520.00 4521.30 4521.64 452241 0,008478 848 52.98 §8.78 1.67
686.00 4562000 4521,63 452204 4522.96 0.005897 9.26 74.14 67.03 1.65
98,00 4520.00 452041 4620.59 45213 0.025412 8,00 12.26 41.84 2.60
239.00 4520,00 4520.80 452101 4521,54 0.008121 8,91 34.60 50,18 1.47
449,00 4520.00 4521.92 4621.60 4522.11 0.003882 7.13 62.96 59.04 1,22
£86.00 4520.00 4521.72 452190 4522,688 0.003268 7.78 88.20 85.95 1.19




B &c
48.00]  4585.63]  4595.93]  459593]  4596.06]  0.003839 2.63 a1.30) 0.89
72.00 4505,53 459601 4596.01 4598,17 0.003797 3.25 22,13 70.44 102
03.00  4585.53|  4505.65|  459608]  4506.80]  0.044939 7.81 11.91 65.03 322
1000 459663 469614 4506.14] 469635  0.003380 374 31.65 74.10 1.01
46.00]  4586.00f  450B.02| 468623  4608.28,  25.088200 37.87 1.27 74,48 54,18
7200 4506.00(  4586.16] 458030  4586.80f  0.044292 6.49 11.09 79.03 3.08
03.00| 458600  4688.17]  4586.38]  4586.95)  0.042554 7.08 13,14 79.95 3,08
110.00]  4ee.00]  4seeqz[ 4sseai|  4seeso|  o0.250142 12,37 8.82 78.01 7.01
4800  4s7e2a|  As7ees|  4as7ews|  ds7eme| 0.043562 8.04 6.43 24,03 3.28
72.00]  4sveze|  dsregel 467906  4s7a78{  0.024184 8,03 8,97 20.64 267
0300  4s7828]  ss7e.04]  4s7o.e]  4580.00]  0.024553 8,64 10.76 32.06 283
11800  4578.28]  4s70.97|  4570.25]  4679.87  0.015049 7.69 16.55 35.99 212
4800 4576.00]  4s7ece| 457058 4s7aral 0.003818 3.00 15.63 53.85 1,01
7200  4578.00]  4s78.69] 4c7ee9] 457885  0.003337 324 22,19 64.39 0.97
o300]  4s7a00|  4saze|  deregef  4578.96)  0.003381 3.47 26.78 70.88 1.00
118,00 as7ec0|  4s7a.s3|  4s7es3| 457904  0.003308 .65 32.30 T1.97 1,00
48.00]  4sea07|  asedzr|  4se4ez|  4s72.38] 0720839 22.82 210 18.43 11,91
72.00 4584.07 4£584.28 4584.72 4579,79 1.312738 3.8 2.28 19,21 16.17
8300 4584.07]  4564.95)  456476]  4673.95]  0.622043 23.82 29 2875 11,39
118.00]  4564.07]  4564.40]  458480]  4571.83 0.408439 21,88 539 3274 0.5
48.00]  4558.28]  45s8.d]  4ose57|  4566.74] 0024653 402 11.94 11263 218
7200| 455828  4ssms7|  asseen]  4s6e73] 0009720 322 2238 146,77 1,45
93.00  4658.26]  4558.65|  assees|  4ssesn|  o.022728 4,84 20,05 143,48 219
118.00|  4s68.26| 456661  assses|  dsseer|  0.011324 4,04 28,20 152.45 1,63
48.00] 456000  4561.24]  455173]  4sszmd|  0.014168 19.17 .72 661 2.15
7200 4550.00]  40651.34|  485206]  4854.07] 0021958 18.27 547 739 271
93.00|  4560.00]  4661.88|  455220|  455267|  0.041985 131 8.22 .89 2.07
118.00]  4550.00]  4551.76]  a85284|  4554.48)  0.015498 13.28 9.92 9.23 237
4800 4546.00]  4646.64[ 454804  dBd7o8]  0.018031 2.63 4.99 1007 241
7200 454600  4s4e73]  asz21]  asdsao] 0015224 1035 6.95 10.63 225
pago|  4sdsco|  4masve]  asaraz]  4sdo45]  0.018000 12.33 7.64 10.79 260
118.00]  4648.00] 454693 45e7ed|  dsdos2|  0.017999 12,93 9,12 11.21 253
48.00| 454200  4sdzis|  4asd2d|  asenz]  0.00M862 1.42 3373 169.59 059
7200 a6a200]  asazi0{  4sepq7]  464232] 0.022765 3.75 19.20 189.29 2.07
93.00]  4542.00]  4542.12]  454220|  4s4237]  0.020203 4.0 23.18 189.37 202
118.00]  4542.00]  4542.6f 454223 4542.43]  0.018855 4.32 27.34 189.46 2,00
ag00]  asso.s0]  4s4r3d|  asa1s1] 4s4143]  0.008674 2.84 16.92 66.83 059
7200  454080] 454139  asar3g|  464154) 0.003919 3.16 22,83 77.40 1.02
93.00] 454080  45e1.47]  4541d7| 454168  0.002303 316 26,49 87.97 0.98
116.00] 454080  454153] 454153  asar7i]  0.003389 3.38 34.91 95.12 069
48.00]  4s33.148]  4533.40|  453378|  d4537.56|  0.3089%1 16.38 2,03 22.18 7.94
72.00]  453318]  4533.46]  463388)  4537.74]  0.225418 16,61 4.3 35,21 7.07
93.00] 453348 4533.51]  4533.88|  d5ara2]  0.477884 18,47 6.65 27.92 6.45
118.00]  4533.18] 453364  a53407]  453838]  0.176577 17.60 6.70 20.36 6.55
48.00 4532.00 453221 4532.31 4532 .56 0.017457 4.71 10.18 58.39 199
7200 4532.00]  4832.26]  4sa243| 453273  0.019004 6,63 13.02 62.60 214
03.00]  453200|  4532.20] 453248  4532687]  0.019753 6.08 16.31 65.80 21
11800 453200  459232)  453254]  d533.04 0022025 6,79 17.37 60.66 2,38
48.00]  4630.00]  4530.44] 453038 453087 ¢.002201 295 1629 40.75 0.82
72.00]  4530.00]  4530.44|  4s3051]  a53074]  0.005293 144 16.21 40.72 1.24
9300f  4sa0.00f  4630.51[  4s30.89] 453087}  0.00507% 4.81 19.32 41.95 1.28
11800}  4530.00]  4530.60]  4s30.88] 453101  0.004845 615 22,90 43,31 1,25
48.00|  4500.00]  4530.18]  as30ng|  4s3029]  0.004335 250 19,17 20.72 101
72.00]  4530.00]  4530.17|  4530.26)  453047|  0.018359 4,39 16.40 99.48 1.91
93.00]  4530.00] _ 4530.30]  4530.34| 453045  0.003990 347 20.34 100,657 1.03
118.00]  4520.00) 453033  4530.36]  4530.63]  0.004644 3.64 1244 109.83 .13
48.00]  4oae.i9|  4s20.54] 452878  dse0ds|  0.042748 7.63 .29 34.30 314
7200]  4s28.19|  4s2e.88]  aszees| 462000  0.016153 6,76 12.50 50.06 2,03
93.00f  4b2e.19| | 4528.66| 452802  4520.88]  0.035302 808 11,50 49.79 2.98
11600 52840  as2era|  ds0.00]  ds20.74f 0026337 B9 14.59 50.62 2.85

1




HEC-RAS Plan: BWC  River: RIVER-1  Reach! Reach-1 [Continyed]

I

(3 B):
48.00 4522.00 4522.62 452286 4522.84 0008506 6.22 9.9 20.27 1.64
7200 4522.00 A522.65 4522.79 4523.90 0.916977 692 10.40 32.79 247
23,00 4522.04 4522.69, 4522.86 4523.28 0.010397 6.20 15,00 30.21 1.77
118.00 4522.00 45622.73 4522.99 452348 0.012338 §.98 16.91 41.49 1.83
48.00 4520.00 4520.65 4520.51 4520.74 0.001224 2.39 20.05 42.83 0.62
72,00 4520.00, 4520.78 452082 4520.00 0.001325 2.80 2571 45.97 0.68
93.00 £520.00 4520.56/ 4520.72 4521.07 0.008809 5.76 18.19 40.64 1.80
118.09 4620.00 4520.84 452081 4521,20 0.0679456 6.03 19.67 42,68 1.67
48.00 4520.00 4520,385, 4520.38 452054 0.003847 3.9 14.42 42,71 1.04
72900 4620.00 4520.47 452047 4520.69 0.003385 .76 19.13 44,66 1.01
83,00 452000 4520,28 452057 452141 0.033038 8.62 10.92 41,28 292
118,00 4520.00 4820.97 4620.65 4621.37 0,020511 4.00 14.78 4285 240




4

HEC-RAS Plan: 12WC River RIVER-1_Reagh: Reach-1

T e I i i el i
63.00 4595.53 459581 4595.97 4588.62 0.044935 8.73 9.38 63.86 3.10
01.00 4505.53 4506.10 4598.1¢ 4586.29 0.003386 3.54 28.52 73,36 1.00
211.00| 4595.63 4595,97 4596.35 4597.73 0.045084 10.62 19.86 68.55 148
209.00 4505,63. 4506.05 4596.51 4568.28 0.045034 11.69 24.94 71.74 3.58
83,001 456886.00 4588.12 4586.28 4586.85 0.062057 5.87 917 7817 3.54
101.00 4886.00 4688.10 4588.37 4588.71 0.274386 12,95 7.80 77.54 7.20
211.00 4586.00 4586.27 4588.80 4887.88 0.049861 10.12] 20,84 83.39 3.67
269.00, 4588.00 4586.34 4586.75 4588,23 0.043807 11.04 27.09 88,12 3.47
83.00 4578.28 4570,77 4579.04 4579.60 0,020530 7.29 8.84 29.08 2.36
101.00 4578.28 4576.03 457919 4570.76 0.014647 1.24 13.95 36,83 207
211,00 457828 4579.10 4579.52 4580.69 0.023239 10,14 20.81 48.85 268
299.00 4578.28 4579.21 457871 4581.17 (.G24930 11.24 28.61 54.11 2.82
63,00 4578.00 4578.65 4578.85 4578.81 0.003563 3.23 19.51 60.20 1.00
101.00 4578.00 4578.78 4678.78 4578.68 0.003520 3.80 28.04 72,56 1.02
2i1.00 4578.00 457904 467904 4579.31 0.003164 4,16 §0.72 97.40 1.02
20500 4578.00 4579.20 4579.20 4579.51 0.0:3009 4.46 67.06 141.81 1.04
83.00 4504.07 456-5.30 4564.67 4572.16 0.640949 23.34 2.70 20.95 11.46
101.00 4564,07 4564.36 486477 4573.02 0.568381 23.82 4.28 29.80 10.88
211.00 466407 4564.47 4564.93 457518, 0.549502 20,24 8.04 48,65 11.14
289.00 4564.07 4584.65 456503 4572.73 0.367997 22.95 13.03 68.41 .27
83.00 4558,28/ 4558.84 4558.69 4588.73 0.014877 356 17.1 137.42 115
104,60 4558.26 4558.68 4558.67 4559.85 0.016329 4,20 24.04 148.66 1.84
211.00 4558.26 4558.83 4558.81 4559.33 0.028053 B8.74 31.29 153.65 2.63
209.00]  a55828]  4ssa7i|  4s58.92] 455943  0.020185 8.63 43,80 160,60 2.30
83.00 4550.00 4551.33 4551.94 4653.48 0.017442 11.77 5.35 7.24 241
101.00 4550.00 4551,68 4652.37 4554.03 0.014135 12,20 8.22 8.99 228
211.00 4550.00 4562.54 4563.268 4554.82 £.00807¢ 12,14 47.38 12,48 1.8
298.00 4550.00 4552.96 4554.23 4555.58 0.007586 12.99 23.01 14.18 1,80
63.00 A4546.00 4546.68 4547.12 4548.27 0.016740 10,19 8.18 10,41 2.33
101,00 4546.00 4546.84 4841.50 44549.24 0.018758, 12.44 8,12 10.94 2.55
211.00 4548.00 4547.28 4548.40 4551.19 0.018724 16.85 13.31 12.26 2.69
26000 4646.00 4547.61 454892 4552.16 0.017165 17.11 17,47 13.33 2,63
83.00 4542.00 454210 454215 4542.28 0.0158585| 341 18.47 189.27 1,93
101,00 4542.00 4542.41 4542.21 4542.48 (.034976 4.88 20.68 168,32 2.60
211.00 4542.00 454217 4642.34 4542.81 0.032587 8.41 32.89 189,57 21
298,00 4542.00 4542,20 4542,43 454320 0.043283 8.03 31.25 189.68 319
63.00 454080 4541.36 4541.28 4541.51 0.003865 3.08. 20,78 73.84 1.01
101.00 4540.80 4641.48 £541.48 454165 0.003676 3.35 20.94 08.93 1.01
211.00 4540.80, 4541.72, 454172 4541.94 0.003128 .79 65.84 120.84 0.98
289.00 4540,80 4641.85 4541.85 454212} 0.002861 4.12 72.62 133.77 .98
83.00 45833.18 4533.44 4633.84 4537.7¢ 0.250037 16,57 3.80 24.17 7.35
101.00 4533.18 4533.62 4534.00 4538.08 0.185708 17,94 5.689 28.38 6.63
211,00 4533.18 4533.69 4534.30 4538.87 0.124817 18,28 11.65 37.48 5.50
249.00 4533.18 4533.80 4£534.49 4539.21 0.102544 18.07 16,01 43.33 5.41
63.00 4532.00 4532.24 4532.38 4532.67 0.018529 §.25 11.9¢ 81.11 2.06
101.00 4532.00 4532.30 4532.48 4532.93 0,020903 3,36 15.89 $6.59 2,28
21100 4532.00 4532,42 4532.73 453385 1.025511% 8.62 24,78 77.684 288
28900 4532.00 453250 4832.86 4533.96 0027712 .72 30.77 . 8430 2.83
£3.00 4530.00 4530.40 453046 4530.88 0.005311 4,25 14.81 40,16 1.23
101.00 4630.00 4630.64 4620.62: 4530.92 0.004967 4.92 20,63 42.41 1.25
241.00]  4530.00{  4530.85]  4530.08]  4531.44]  0.004585 6.18 34.26 47,29 1,28
200.00 4563000 4531.04 4531.23 4631.77 0.004505 6.85 43,57 50.44 1,30
63.00 4530.00 4530,13 4530.24 4530.50 0.027700 4,88 12,91 99.19 2,38
101.00 4630.00 453031 4530.31 453048 0.003860 3.24 31.18 100.72 1.03
21100 4530.00 4530.38 4530.53 4530.86 0.008571 5.81 38.28 101,31 1.58
299.00 4530.00 4530.44 4530.86 4531.17 0.011185 6.85 43.62 101,78 1,85
R 83.00 4528.19 4528.65 4528.80 4529.09 0.013068 5.13 12,28 50.00 1.82
101.00 4528.19 4528,68 4528.085 4629.73 0.033448 8,21 12.31 50.01 2,91
211.00 452819 4528.94 4529.25 452099 0.013594 8,17 26.83 63.62 2.07
209.00 452819 4520.10 4529.45 4630.27 0.011088 8,69 34.44 56,63 1.95

1




HEC-RAS Plan: 12WC River: RWER-1 Reach: Reach-1 (Centinued

4522.49 4622.74 4523.34 0.020209

191.00 4522.00 4522.70 462292 4523.34 0.040871 8.39 15,80 40.17 1.80
211.00 4522.00 4522.85 452328 4624.28 0.019107 8.63 22.13 47.18 245
299,00 4522.00 4522,05 452341 4524.77 0.022469 10.62 27.64 §5.04 269

63.00 452000 4520.72 452057 4520.84 0.061335 2,69 23.41 44,72 0.68
101.00 4520,00 4520.58 452074 4521.12 0.008549 £.87 17.20 41.18 180
211.00 4520.00 4520.88 4521.11 4521.62: 0.008827 6.88 30,85 48,65 163
299.00 4520.00 4521.05 4521.34 4521.96 0.006690 .80 39,33 52.78 1.85
83.00 4520.00 4520.44 4520.44 4520.64 0.003222 3.53 17.86 44.07 0.98
i01.00 4520.00 4620.33 4520.60 4521.28 0.022775 7.8 1293 4211 2.48
21100 4520.00 4520.72 4520.94 4621.46 0.008968 8.9 30.62 48.74 1.54
25300 4520.00 4520.97 452147 4521.70 0.004794 845 43.83 53.14 1.33




HEC-RAS Plan; 24WC Rhver: R
.

WER-1 Reach: Reach-1
e
B

48,00 4595.63 4595.86 459608 4598.85 0.04508¢ 7.98 12.29 6s.21 324
232.00 4505.53 4666.40 4596.40 4606.72 0.002814 4.57 52,93 8213 1.01
448.00 4695.53 4586.15 4508.76 4599.12 0.044970 13,84 32.43 75.08 3.7
6688.00 4585.53 4596.28 4587.07 4600.30 0.045081 16,08 42,83 78,86 3.86

£3.00 4588.00 4588.16 4580,37 4687.20 0.082867 818 11.98 7043 3.1
239.00 4588.00 458815 4588.85 459287 0.413588 20.49 +1.67 70.30 941
440.00 4588.00 4560.43 458696 4588,92 0.044305 12.86 34.83 85.43 3.62
£868.00 4588,00 4588.55 4507.23 4590.04 0.044960 15.04 45,71 9379 3,79

98.00 4576.26 4576.88 4579.18 4579.91 0.020485 BT 12.00 33.98 242
239,00 4578.28 457919, 4575.69 488054 0.017637 932 25.84 63.23 237
449.00: 4578.28 4579.37 4580.01 458177 0.025409 12.42 358.14 84.10 2.92,
688,00 4578.28 4570.66 4880.27 4582.56 0.026081 13.88 49.41 75.67 3.03

98.00 457800 467877 457877 4578.97 0.003585 3.58 27.34 11.63 1,02
239.00 46578.00 4578.19 4516.10 4679.38 0.003084 4,28 £6.13 102,40 1.
448.0Q 4578,00 4578.41 4579.41 4679.77 0.002385 4.85 9256 131,07 1.02
$86.00] 4578.00 4579.87 457987 458010 0.002678 6.26 130.85 168.97 1.01

98.00 4664.07 4564.37 45G4.76 457174 0.484935 21,79 4.60 30.40 $.99
239.00 4584.07 4564.51 4564.96 4572.82 0.447050 23.14 10,33 62,00 6.99
449.00 4584.07 4564.81 4508517 457473 0,365643 25.53 17.68 78.20 9,49
688.00 4564.07 4584.69 4565.36 4577.28 0.428681 28.49 24,08 102.61 10.36

98.00 4558,28 4558.80 4558.86 4556.81 0.010326 3.68 26.75 151.02 1.53
239.00 455,26 4588.72 4568.85 455814 0.011239 5.22 45.17 161,77 1.73
449,00 4558.28 456879 4559.05 4559.75 0,020172 7.86 57.15 #69.74 2.39
656,00 4565.26 4568,80 4559.24 4560.13 0019662 8.92 76,84 185.40 244

£8.00 4560.00 4551.58 4552,34 4554.34 0.018052 13,34 7.38 8.44 2.52
239.00 4550.00 4652.63 4553.48 4585.48 0.010455 13.79 17.33 1248 208
459.00 4550,00 4554.17 455447 4555,13 0.011147 7.89 58,91 105.87 1.80
686,00 4550.00 4£554.34 4554.74 4555.60 0.011001 9.02 7602 114,68 1.95

§8.00 4546.00 4548.85 4547.48 4549.04 0.016778 11.87 8.26 10.88 241
239.00 4546.00 4847.41 4548.58 4551.44 0017554 iBi2 14.62 12,63 2.82
448.00 4548.00 454845 4549.51 4551.80 0.009898 14.68 30.68 19,80 207
658,00 4548.00 4549.14 4850.16 4552 47 0.008997 14,68 46.83 28,20 201

48,00 4542.00 4542.12 4542.21 4542.41 0,023773 4,30 22.81 189.36 2.18
239.00 4542.00 4542.17 454217 4843.05 0047329 7.54 31,89 189,66 3.2
449.00 4542,00, 4542,20 4542.67 4544.49 0.10C088 12,156 28,97 169.68 4£.85
8a5.00 4542.00 4542.26 4642.75 454541 0.097421 14.27 48.09 189,69 6.00

98,00 4540.80 4541.47 454147 4541.84 0.003754 3.35 28.23 87.58 1.02
239.00 4540.80 4541.77 454177 4542.00 0.003088] 384 61.19 125.87 0.99
449.00 4540.80 4542.03 4642.03 4542.38 0.002801 4.59 97,72 146.38 0.89
886.00 4540.80 454225 4542.26 4542.68 0.002589 5.28 12841 148,69 1.60

98.00 4533.18 4533.51 4533.98 4538.01 0.188893 17.03 5.78 2813 6.83
239.00 4633.18, 4533.72 §634.28 4538.97 0,115036 18.28 13.00 39.47 5.84
449.00 453318 4533.98 4534.80 4539,63 0,080396 19,11 23.49 61,09 4,97
£86.00 4533.18 4534.18 4536.22 464017 0057967 19.67 34,87 56.70 4,42

98.00 463200/ 4832.30 453247 4532.91 0.020644 8.27 1563 86.24 2.27
239.00 4532.00 4532.45 453278 4533.69 0.026258 4,93 2678 79.92 2,12
449.00 4532.00 4532.60 4533.07 4534.57 0.030310 i1.27 39.94 03.48 3.04
688,00 4592.00 4532.72 4533.32 453547 0.034687 53.90 51.68 i04.12 333

98.00 4530.00 4530.53 4530.61 4530.90 0.004984 4.88 20.10 42.28 1.25
230.00 4530.00 4630.91 4631.08 4531.65 0.004549 8.40 37.35 48.43 1.28
449,00 4530.00 4531.30 4531.56 4532.25 0.004492 7.80 51.56 54.68 1.34
888.00 4530.00 4531.84 4532.01 4532.88 0.004581 8.95 76.68 59.98 1,38

98.00 4530.00 4580.31 4530.32 4530:47 0.003672 3.15 31.08 100.71 1.00
23000 4530.00 4530.40 4530.57 4530.96 0.009507 6.98 40.00 101.468 1,88
449.00 4530.00 4530.54 4530.80 4531.61 0.012474 8.30 §4.10 102.62 2.0t
848.00, 4530.00 4530.69 463413 483221 0013084 9.92 69.17 103.84 2.14

98.00 4520.19 4528.67 4528.94 4628.73 0.035424 8.26 11.87 40.89 2,98
239.00 452819 4529.00 4629.32 453007 0.012408 8.31 28,78 54.25 201
449,00 452819 452032 4529.76, 4530.74 0.009692 9.67 48.90 5B.62 1.89
$86.00 4528.18 452060 453047 453138 0.008719 10,72 83.97 62.52 1.87

1




{
'

Plan: 24WC River RIVER-1 Reach: Reach-1 {Contlued

4522.79 4522.89 4523.31 0.010585

239.00 4522.00 4622.88 4523.30 4524.,48 0.020368 10.08 2.7¢ 48,78 285
449,00 4522.00 452391 4523.63 4525.39 0.0268030 12.1¢ 37,10 89.71 2.92
860,00 4522.00 4523.28 4623.89 4626.98 0.031409 13.18, 52.08 9919 32

$8.00 452000 4520.57 4620.74 4521,10 0,008698 5.85 18.78 40.89 1.81
239.00 4520.00 4520.94 4521.19 4521.73 0,006025 7.16 33.42 49.94 1.64
449.00 4520,00 4621.30 452164 4522.41 0.008478 8.48 §2.98 69,78 1.57
688.00 4520.00 4521.63 4522.04 4522.98 0.005867 9.25 74.14 67.03 1.65

98.00, 4520.00 4520.31 4520.59, 4521.31 0.025412 8.00 12.28 41.84 260
235.00 4520.00 4520.80 4521.01 4521.54 0.008121 6.9 34.60 60.15 147
448.00 4620.00 4621.32 452150 452211 0.003082 7.13 62,96 59.04 1.22
686.00 4620.00 4521.72| _ 452190 4522.66 0.003268 1.78 88.20 65.95 1.19




HEC-RAS Plan; NG _River: RIVER-1 _Reach; Reach-1

4505.53 4595.82|  4596.82]  4605.89 0.004538
4505.53 4595.90]  4506.90)  4698.01 0.004140 270 i4.79 §6.33 1.01
4595.53 4596.04] 459804  4696.22 0.003758 241 24.31 7145 1.03
459553 4506.28]  4596.28]  4606.55 0.003017 4.18 42,66 78.94 1.00
2100  4588.00 4588.14|  4588.14]  4586.20 0.004328 1,98 10.62 7883 0.95
40.00| 458600 4586,17]  4588.20]  4586.31 0.007605 3.00 13.34 80.04 1.29
83.00] 458600 4686.02)  4686.33[  4665.71]  101.071100 71.64 1.16 7443 101,49
| 179.00| 458800 4686.08|  a5pass|  4s08.38 1.676000 26.11 .37 76.88 17.22
21.00]  4578.28 a578.44]  d487872] 458281 0.541920 16.39 128 14.09 9.95
40.00| 457828 4570.53|  4578.87]  4581.51 0.181738 13,84 280 19,07 6.27
83.00]  4578.28 4578.78]  4570.12]  4580.t10 0.031854 9.22 9.00 29.68 295
179.00]  4578.20 4570.07|  4570.44] 458097 0.019163 9,13 19,61 44,69 2.43
21.00]  4578.00 4578.42]  d578.42]  4579.52 0.004071 2.68 8.14 28,69/ 0.69
40.00]  4578.00]  4678.64]  457854]  4578.68 0.003880 2.97 13.46 49.90 1.1
£3.00] 457800 4s76.22| 451872 467880 0.003518 3.43 2421 67.33 1.01
179.00] __ 457900 4578.08] 457998  4579.23 0.003180 4.00 44.76 91.68 1.0%
21.00(  4584.07 4584.22]  4504.48]  4568.52 0.539055 16.60/ 1,28 14.96 .87
40.00]  4564.07 4664.21]  4684.68] 466239 2,698229 35.14 1.14 13.66 21.45
83.00]  4564.07 4684.32]  4564.74]  4574.8% 0.7626684 25.99 3.19 24.02 12,68
170.00| 456407 4584.42]  456d.80]  4576.96 0680465 268,41 8.30, 37.24 1217
21.00]  4658.26 4558.45| 455848  d4668.67 00176818 272 7.2 102,64 1,76
40.00]  4558,28 4058,60| 455855  4558.64 0.012618 3,03 13.22 115,63 1.58
83.00(  4ss8.28 4568.60]  4550.63] 456876 0.007811 3.16 2831 15077 1.33
170.00| 456828 4550.88]  4550.78]  4550.03 0.012567 4,87 36.75 166.76 1.17
24,00] 485000 4550.79)  4551.20 455228 0.021829 9.71 2,18 465 261
40.00]  4550.00 4661.03]  4551.59] 458247 0.023461 11,74 341 5.80 2.70
83.00]  4650.00 4551.40] 455218  4584.60 0.023622 14,13 5.87 758 2,83
179.00]  4550,00 a552.20] 455304 455407 0011808 13,36 13.40 11.12 244
21,00)  4540.00 4540.08]  4846.50] 4547.00 0013561 6.42 327 956 1.93
4000 454800 4546,53| 454684  4547.67 0.014030 8.20 4.88 10,04 2,07
83.00]  4548.00 4548.79]  4sé7.33] 454881 0.015068 16.83 7.87] 10.82 2.97
179.00| 454600 dsragl  ds4ds]  4550.62 0.018218 14,69 12.02 11.94 2.62
21.00] 454200 454211 454207 454292 0001655 1.04 20.43 189.31 0.56
50.00] 454200 4542.18]  4s42i1]  ase219 0001687 1.33 20.02 189,51 0.59
83.00] 454200 4542.26]  454218]  4642.30 0.001373 1.71 48,84 189,00 0.59
179.00| 454200 4542.18]  4s42.20] 454270 0.030198 5.87 30.49 189.52 2.56
21.00 4540.80 4541.16| 454116 4541,25 9.004617 246 8,62 41.28 1.02
40.00]  4540.80 4541.27  45d4i27] 464139 0,004029 2.75 14.54 61.76 100
43.00] 454080 d541.43]  4541.43) 454160 0.003748 .21 26.83 82,33 1.1
179.00] _ 4840.80 4541.66]  4541.66] 454187 0.003215 3,68 48.67 11302 0,99
21.00] 453318 4533.32]  4530.68]  4638.67 0.486747 14.68 143 18.26 9.24
40.00] 453318 4533.08]  4s3372|  4537.38 0.342489 16.02 2,60 2112 8.21
£ 82.00] 453318 4533.48]  4533.83] 453793 0.210941 16.93 4.90 2847 6.93
179.00] 453318 4633.64|  4634.23] 452871 0.137264 18,07 2.91 35,08 5.99
21.00]  453200]  4s3213] 453219 453233 0.017879 3,89 5.85 51.28 1.68
; 4000 453200 4532.10]  4632.20] 453249 0.016571 4.38 9.17 56,81 1,91
5 83.00| 433200 453227 453244] 453281 0.019856 5.87 1443 8417 2.1
{ 179,00 453200 4532.30|  4s3287] 453339 0.024490 8.00 22,38 74.89 2,58
21.00] 453000 4530.33]  4530.22|  4630.38 0.001157 1.78 11.95 38.98 0.68
40.00]  4530.00 4530.41F  4630.34] 453052 0.002055 2.67 15,00 40.24 0.77
83.00]  4530.00 4530.48|  4530.84]  4530.81 0.005082 483 1103 4144 1.24
179,00 453000 453077 453080  4531.30 0.004837 5.85 30.68 4841 1.27
21.00] 453000 4530.10]  4530.10]  4630.17 0.008633 2,07 10.15 £9.98 1.14
4000 453000 4530.47]  4530.17] 453028 0004291 2.32 17.23 99.55 0.98
83.00] 453000 4530.25)  4530.28] 453043 0,005964 3.42 24,25 100,14 .23
170.00] 453000 453047 4630.47| 453074 0.007248 491 36.44 101.16 .44
[ 24.00]  4528.19 4528.44]  4520.60]  4520.04 0.044126 6.2t 1.38 2585 3.02
: 40.00]  4528.19 4520.51|  4528.70]  4520.41 0.044185 7.80 5.26 2057 347
H ) 83.00 452819 4520.68]  4s20.87| 452049 0.02051% 7.92 14,33 40.74 2.70
AR N 179.00) 452819 4528.87|  4520.17|  4520.80) 0.015863 8.07 2218 5250 219

1




4522.00 4622.35 4522.44 4522.82 0.009581 4.21 4.98 2156 1.54

40.00 4522.0¢ 462247 4522.61 4522.86 0.009700 5.02 7o 28.73 1.82

83.00 4522,00 4522.64 4522.83 4523.24 0.011604 8.20 13,38 47.16 1.82

178.00 462200 4522.8% 4523.19 4524,01 0.017194 8,19 20,37 48,34 231
21.00 4520.00 4520,46 4620.33 4520.61 0.000661 1.68 12,63 3825 0.62

40,00 4520.60 4520.60 462048 4520.67 0.001185, 2.23 17.83 4159 0.60

83.00 4520.00 4520.63 4520.88 4520.99 0.006235 5.43 15.28 39.99 1.88

179.00 4562000 4520.81 4521.02 4521.48 0.006979 8.59 2116 46,74 1.52
24,00 4520.00 4520.20 4520.20 4520.32 0.004932 2,69 7.80 39.97 1.07

40.00 4520.00 4820.33 4520.33 4520.48 0.003739 344 1275 42,04 1.00

83.00 4520.00 4620.62 4620.52 4520.76 0.003382 3.94 21,04 46.20 1.02

179.00 462000 4520.64 4520.86 4521.33 0007373 6.6 26.89 4744 1.66




HEC-RAS Plan: 6NC River: RIVER-1 Reach: Reach-1

: ;
= s
116.00]  4595.563 4598.13] 450513  4508.34]  0.003404 a7 20,67 74.45 1.01
19800  4505.63] 460595  450834]  4507.63]  0.044963 10,37 19.40 68,22 3,45
276.00]  4595.63]  4soe47|  4s0s47]  4sose2| o.o0z28 4,76 58.14 84.12 1.01
312000 459562 4598.10] 459884  4608.71 0.045054 12,96 28,70 73.44 3.5
115000 4688.00|  4588.07  4s8641]  4502.04]  1.140233 21.03 5.47 76.48 13.86
198.00]  4588.00]  4506.25]  4smese|  4587.83]  0.083198 10.00 19.62 02.65 3,85
276.00]  4586.00 4586.16]  4680,71| 459390  0.4567¢5 22,32 12,37 78,61 9,98
ar200]  4588.00]  asesdr|  sseese|  4s88.77]  0.049120 12,41 209.97 87.35 2.73
19600  4578.28] 457896  4570.24]  457.89] 0.016177 715 14.83 38.04 219
198.00)  4578.28]  4579.08[  4679.49] 458081 0,022622 9,92 19.96 45.33 283
21600  4578.28|  4570.24] 457967 4580761  0.01887T 9.90 27.60 56.25 245
l 372.00]  4578.28]  4570.30]  d4670.84]  4581.43]  0.023973 11.69 31.81 59.16 2.81
115.00]  4578.00 4578.82| 457882  4579.03]  0.008325 3.84 31,62 77.14 1.00
108.00|  4578.00 4679,01] 457001 4s79.20]  0.003237 443 47.95 94.74 1,02
278.00 4573.00 4575.16 4579.16 4570.48 0.003007 45.87 63.18 108.58 1.01
372,00 4578.00 4579.31 4579.31 4579.65 0.002050 4.68 78.54 121,82 1.02
11500]  4684.07 4564.97]  4684.80]  4s7493] o.e7e802 28.09 4.4 30.16 12.02
$08.00|  4584.07 4564.47]  4sea01]  as7are] 0477384 24.41 8.1 47.18 10,38
276.00] 458407 4504.52] 456500 4574496 0603833 24,92 11,07 65,01 10,64
ar2.00] 456407 4664.69) 456500 457335  0.337650 23.76 15.66 73.14 0.05
115,00 4558.28 4550.58] 455880  4558.94]  0.020442 4,83 23.83 148,42 2,12
198,00  4558.26 4550.64] 455879  4650.21 0.022264 8.07 32.64 15443 2,32
278.00]  as58.26|  45s8.60| 4558690  4559.98)  0.020881 8.68 41,30 169.3% 231
aran0|  4558.26] 455875 455899 456959  0.020074 7.97 50.46 164.31 234
115.00] _ 4560,00 4551.85] 485251 455401 0011609 11.81 9,74 9,62 2.07
198.00]  4550.00 4652.42| 455348  4554.81]  0.000956 12.40 15.97 12.01 1.89
276.00 4550.001 4552.84 4553.67 4555.42 0.00784% 12,69 21.42 13.72 1.82
ar2.00]  4550.00 4853.31] 455438  4s58.00]  0.006785 13.18 28,23 15.59 1,73
11500  4546.00)  4546.88|  48547.82]  asdoso0[  0.019550 13,18 8.73 1.1 282
108.00]  4546.00]  4547.24] 454830  455098F  0.018734 16.53 12,75 1212 2,67
2re00]  4548.00 454753 454879 455192  0.017474 18,81 16.42 13.08 2.64
ar2.00] 454800 4547.65|  4540.26] 455283  0.016248 17.90 20.76 14.18 2,80
116,00 4542.00) 4542.14| 454223 d45s245] 0022812 451 26,49 189,42 217
198.00] 454200 454247] 454232  as4276]  0.0%262 6,18 32.06 189.65 2.65
21600 4542.00] 4542.t9] 464241 4543.09]  0.040444 7.62 36,23 189.64 3.07
37200 454200  4542.21] 454250  454355]  0.052334 0.27 50,12 189.72 358
11500  4540.80 4541.62]  454182]  4544.70]  0.003409 .97 3417 94.70 0.99
198,00  4540.80 4541,69] 454160 484t92]  0.003311 3.81 61,93 116.74 1.01
Rai 278.00]  4540.80 4641.82] 4541.82]  4s4207]  0.002074 4.07 67.84 130,86 5.00
Rej ar2.00]  dss0.80 4541.02f 454102 45424 oooasse 4.60 80.93 133.69 1.06
11500 453348  4533.54] 4535.06] 453831 0178314 17,53 656 20.60 6,56
e 19800] 453318 453387| 483427l 453871 0.126052 1804 10.99 36.68 5.80
f 276.00) 453318 453377 4s3448]  4530.08]  0.105788 18,49 14.03 41.98 5.48
372.00| 453318 4532,60| 4534688  4530.16] 0.084460 18.43 2019 46.16 5.01
i 115.00]  4532.00 4532.32]  4m3282] 453302 0021878 6.72 17.11 68.21 2.7
[ 198.00| 453200 459241 463271 453348  0.024888 8.20 23.90 78,63 261
E 216.00]  4532.00]  4502.48]  453284|  d533.88] 0.027099 9,42 20.30 82,72 2,70
i 37200 4532.00]  4502.56]  468267|  4534.24]  0.02029% 10.42 35.69 89,39 2.91
115,00 4520.00 4530.69]  4s30.88[ 4530.90)  0.004857 6.11 2250 43.18 1,25
; 198.00]  4530.00 4630.81] 453094  4531.38]  0.004814 6.04 32.76 48,87 1.27
276.00)  4830.00 4530.89] 453117  4531.88]  0.004522 6,60 4.23 49,70 1,30
372.00]  4530.00 453147} 453139 453201 0.004473 7.34 50.67 52.63 1,32
R 115.00)  4630.00]  4530.02]  4530.34] 483062  0.004494 3.57 32,18 10051 [RT
196.00)  4530.00 4530.38]  4530681] 453081 0.008190 540 37.32 101.24 1.64
278.00] 430,00 4530.42]  453083] 4531000 0.010858 8,58 41,93 101.62 1.61
B 37200  4530.00 453049]  d4s3076] 453139  0.012038 7.83 48,75 102,48 1,95
115,00 4528.19) 4526.72|  452893]  4s2974]  0.027483 8.14 1517 5051 2,70
198.00]  4528.19 4520.00]  4809.23]  4529.04]  0.014200 8.11 24.42 53,16 2.14
8] 276.00]  4528.19 4529.0_6! 452042]  4530.19]  0.011484 8.54 32,33 5512 1.98
372.00 4528.19 s520.21] 452080 453051 0.010177 .14 40.71 8714 1.91

1




River RIVER-1 Reach: Reach1 Conlinued

o
4522.72 4622.97 A623.46 0.012068
126.00 4522.00 4522.83 4523.25) 4524.18 0.018471 9,28 21.38 46,40 2.40
276.00 4522.00 4522.92 4523,39 4524.80 0.021481 10.67 25.86 50.85 2.64
372.00 4522,00 4523.04 452363 4526.10 0.024191 11.64 32.22 61,54 281
115,60/ 4520.00 4520.83 4520.81 482118 0.008041 8.00 18.18 42,3 1.67
184.00 4520.00 4520,65 4621.08 4621.66 0.008660 8.78 29,29 47.85 1.52
276.00 4520.00 4521,00 4521.28 4521.87 0.008838 7.48 38.91 51.63 1.66
37200 4520.00 4521.17 4521.49 4522,19 0006624 8.08 44.01 56,79 1.67
115.00 4520.00 4520.38 452065 4521.28 0,017918 7.59 15.16 43.00 425
196.00 4520.00 4520.68 4520.80 4521.42 0.007503 693 28.56 48.04 1.68
278.00 4520.00 4520.89 4521.10 4521.66 0.005553 .01 39.35 51.74 1.42
37200 4520.60 452113 4521.32 4521.92 0.004365 7.12 52.22 85.94 1.30




=

HEC-RAS Plan: 12NC Rlver: RIVER-1 Reach: Reach.1

£

25 5 5 7
221,00 4595.53 4595.98 4598.37 459779 0.044968 10.80 20.47 68,81 3.49
381.00 4595.63 468,09 4596.82 4538.64 0.044989 12,62 29,16 73.20 3.684
493.00 4595.63 4688.17 459682 4599,35 0.044086 14.91 .48 16.97 474

1 86500 4505.63 4696.27 459705 4600,20 0.045040 15,92 41,78 78,57 3.85
221.00 4588.00 4586.301 4586682 4687.65 0.038494 9.34 23.67 84,64 311
381.00 4666.00 4566.38 4586.84 4588,56 0.043881 11.84 30.48 ar.67 3.54
483.00 4588.00 4566.45 4587.01 4809.20 0.044350 13.26 3r.08 90.32 3.86
666,00 458600 4686.64 4587.21 4569.96 0.044960 14.84 44,80 93.43 3.78
221.00 4578.29 4679.09 4579.65 4580.89 0.020344 10,77 20652 46.33 2.85
381.00 4578.25 4579.28 4679.83 4581.48 0,025055 11.84 30.48 57.48 2,87

l 483.00 45678.28 4879,41 468006 4681.93 0.025607 12.72 38.75 86.54 294

] 685.00 A578.2¢ 4579.55 4580.24 4582.49 0.028007 i3.77 18,31 7478 a.02
221.00 4578.00 4575.08 4579.08 4579.34 0.603119 4.19 52.78 $9.34 1.1
361.00 4578.00 4579.29 4579.29 4679.83 0.002945 4.64 77.83 120.92 1.02
493.00 4578.00 4578.47 4579,47 4579.84 0.002774 4.91 100.46 138.48 1.01
666.00 4578.00 4579.68 4679.66) 4580.08 0.002672 6.21 127.6¢ 164.90 1.01
221.00 4564.07 4584 48 4564.95 4673.91 9,600234 24.64 8.97 £3.20 10.58
361.00 4584.07 4564.59 4565.08 4572.24 0.289085 22,19 16.27 14.96 8.39
493.00 A664,07 4564.61 4505.21 4676.82 0.440818 28.04 17.58 78.30 10,43
665.00 4684.07 4564.68 45685.38 4577.23 0.423855 28.43 23,39 98.99 10,31
221.00 4558.28 4558.67 4558.83 4559.16 0.016313 672 38,67 167.94 2.04
361.00 4568.26 A668.77 4558.97 4569.47 0015763 673 53.62 168.63 2,09
483.00 4558.28 4558.79 453909 4569.91 0.022103 8.48 58,15 170.55 256
685,00 4558.26 4558.89 4559.23 456010 0.019866 8,84 76,23 143.66 243
221.00 4550.00 455260 4553.34 4656.13 0.009461 13,02 i6.e8 12.35 1.98
361.00 48560.00 4553.22 4864.34 4556.02 0.007267 1342 28.90 15.24 1.78
483.00 4550.00 4554.21 4554.51 4555.20 0.010365 7.95 62,03 108.28 .85
665,00 4559,00 4554,33 4554.71 4555,67 0.011040 8.95 74.34 113.84 1.85
221.00 4546.00 454733 454847 4561.25 0.058041 16.88 13.91 12.4¢ 2.64
391.00 4546, 00, 4547.92 4649.22 4552.72 4.016335 17.78 204 14.04 260
493.00 4646.00 4548.69 4549.86 4551.87 0.009833 14,75 33,41 2112 2497
665.00 4646.00 4549.09 4550.11 4552.41 0.009035 14.64 46.44 27.52 201
221,00 4542.00 4542.18|  4542.38 4542.86 0.034443 6.64 33.28 189.68 280
36100 4542.00 4542,20 454249 4543.04. 0.062062 6.64 37.43 188.67 3.83
493,00 4642.00 4642.21 4642.69 4544.71 0.102532 1270 38,62 189.69 4,05
666.00 4642.00 4542.25 4542.74 4545.38 0.100286 14.21 46,79 189.86 5.65
221.00 4540.80 4541.73 454173 4541.97 0.003354 3.94 §6.11 121.35 1.02
361.00 4540.80 4541.94 4541.94 4642.22 0.002838 4,20 84.00 140.48 0.98
493,00 4540.80 4542.07 4542.07 542,42 0,002793 478 103.51 146.66 1.00
565.00 4540.80 4542.24 4542.24 4542,68 0.002537 6.19 128.24 148,68 0.98
221.00 4533.18 4633.71 4534.33 4538.77 0.116865 18.08 12.24 38.44 5.84
381.00 4533.18 4533.87 4534.81 4539.43 0.082807 18.92 19,08 40.92 §.23
493.00 463318 453400 4534.89 4530.71 0.074951 1919 25.10 §2.70 4.84
665.00 4633.18 4534.14 4535.19 4540.15 0.080340 19.68 33.80 66,62 4.49
221.00 4532.00 4532.44 4532.78 4533.69 0.025460 8.63 25.80 78.60 247
361.00 453200 4632.64 4532.95 4534.23 0.028948 10.42 34.65 88.33 293
493.00 4532.00 4532.63 453318 4534.74 0.031048 11,67 42,24 95,74 310
685.00 4532.00 463271 4533.30 4635.39 0.034145 13,13 £0.85 102,33 330
221.0¢ 4530.60 4530.07 4531.02 4531,48 0.004571 6.26 35.37 .77 1.28
3681.00 4530.00 453116 4631,37 4531.98 0.004486 7.28 49.69 §2.31 1.32
493,00 4530.00 4531,37 4531.80 4532.37 0.004488 8.02 61,50 65.81 1.3%
665.00 4530.004 4531.61 4531.96 4532.83 0.0046684 8.85 75,13 59,57 1.39
221.00 4530.00 4530.39 4630.54 4530.69 0.008904 5.68 38.91 101,37 1.62
38100 4530.00 4530.48 4530.75 4531.38 0.011966 7.63 47.95 10214 1.84
493.00 4530.00 A§30.57 453081 4631.73 0.012600 8.63 §7.11 102.88 2,04
€65.00 4530.00, 4520.67 4531.11 4532.18 0.013069 8.80 67.85 103.74 214
221.00 4528.19 4528.95 4628.2¢ 453001 0.013113 a2 20,90 63.79 2.05
261.00 4528.19 4520.19 4620.59 4530.47 0.010285 9.07 39.80 6891 .91
493.00 452819 4529.37 4629,84 4530.87 0009351 9.91 50.27 59.41 1.88
£65.00 45258.19, 4520.58, 4530.12 453133 0.008772 10,63 62.64 62,20 1.87

1




HEC-RAS Plan: 12NC _River; RIVER-1_ Reach: Reach-1 (Conlinued,

4522.68 4523.30 4524.33 0.015608
361,00 4522.00 4523.02 4523.51 452506 0.023984 11,45 31.54 60.61 2.80
493.00 4522.00 462316 4523.68 4625.44 0.028221 12,14 40,62 80.72 3.02
686.00 4522,00 4523.27 4523.89 4525.92 0.031464 13.08 §0.90 97.47 .19
221.00 4520.00 4620.60 4521.14 4521.66 0.006824 8.98 31.85 49.08 1.53
361.00 4520.00 4521.16 452147 4522,16 0.006630 8.02 45.04 65.38 1.57
483.00 4520.00 4521.38 4521 .121 4522.51 0.006193 8.63 57.82 80.77 1.54
665.00 #520.00 4521.61 4522.02 462292 0.005809 9.18 7245 66.41 1.85
221.00, 4520.00 4620.77 4520.99 4521.46 0.008000 6.68 33.07 49.62 144
361.00 452000 4521.14 4521.32 4521.87 0.004030 6.87 52,68 55.95 1.26
493.00 4520.00 452140 4521.58 4622.22 0003517 1.30 87,67 60.36 1.22
665.00 4520.00 4521.1 4521.69 4522.81 0.003174 7.684 87.07 85.65 147




HEC-RAS Plan; 24NC River; RIVER-1

Reach: Reagh-1

W Eié}
351.00] 459553 4s9808|  4sosg0]  4soase]  0.044901 12,60 27.86 12.97 283
552.00]  4595.53]  4598.21]  4508.91]  4599.86]  0.045089 14.50 w04 76.02 379
748.00] _ 4595.5%]  4596.01]  4507.14] 480057  0.045013 18.67 45.03 79.88 3.8
§80.00 4595.62 4588.42 4597.40 4601.67 0.044983 18.21 53.82 82.64 3.08
331001 AEeB.00] 458037  450680]  460asl| 0043907 1 28 a7 35
552.00] 458500  438B.48]  4587.08]  4589.48] 0044527 13.60 3063 oLd azo
746.00) 4885.00] 458667  4507.28|  4400.20] _ 0.045186 16.48 45.20 T 282
080.00] _ A586.00  4688.67]  4507.54]  4691.18]  0,045874 17,05 57.49 98.90 304
35100 4578.28]  4578.21]  4679.81]  483143]  0.0%5044 .78 2.6 6.98 788
55200] _ 4578.28|  4579.46] 45804  4582.43]  0.025716 1311 a1 £9.54 287
74600]  4578.28]  4578.80]  4so0.33) 456274  0,020253 14.20 5268 78.14 305
80,00 457828 _ 4579.74| _ 460054]  4583.38]  0.026084 15.32 6398 06.68 a4
361.00] _ 4576.00 _ 4579.28] _ 457928]  467081] _ 0.002083 454 78,13 0.2 102
55200|  4578.00]  4570.53]  4570.63]  A679.93]  0.002762 5.03 102.60 142,63 101
74600] _ 4578.00]  4575.73]  457973] 45807 _ 0.002050 6.34 139.69 18152 101
oBp.00]  4678.00|  4679.70] _ 457093]  4580.53] _ 0.005108 7.1 13400 158.03 140
35000 458407] 456453  4505A7|  4672.32]  0.290740 T 57 e 549
852.00] _ 450407] _ 4564.88]  450525] 457502 _ 0345111 25,84 21,38 To.48 B2
748.00]  ases.07|  4884.75]  45e540]  4672.66]  0.300633 2268 22,04 48,22 865
98000 _ 4504.07| _ 4584.80]  4585.58]  4574.25]  0.201082 24.67 39.72 166,94 5.4
351.00]  4560.48|  4850.70|  4556.07) 455045 001512 a6l 52.56 185,95 209
652,00 4550.08| _ d558.68]  455004]  455082]  0.018428 7.68 70.18 178.43 221
748.00)  ABE.38| . 4888.06[ 455028  450009| _ 0,015635 8.65 87.26 18867 221
08000]  A558.28]  4550.08]  4550.44]  4580.47] 0017007 9.62 101.03 18627 235
38100] _ 4560.00] _ 4550.17)  455434]  4555.97| 0007380 1341 %18 1605 178
55200]  4550.00]  4654.23]  4564.67|  4565.40]  0.012102 6,68 83.67 10099 200
746.00 4550.00 4554.36 4554.77 4555.78 0.042041 8,68 78.04 115.48 205
080.00] 465000 4554.51]  4554.89]  4856.13]  0.011387 10.22 05.91 122.00 204
351,00 ABd60b)  4847.79|  464s.a| 4ssaeal 0018430 1787 1988 12.93 281
55200] 464000 454879  454903]  456208]  0.009234 465 a7.95 25.48 202
74600]  454800] 454999  4s5030]  4s52.68]  0.008743 14.68 51,02 050 186
580.00 _ 4548.00]  d54073]  456079]  4653.21]  0.007a67 14.99 £5.35 87 190
61.00|_4845.00|  46iza1|  AZAT|  4843.45]  0.045003 B.94 028 18870 3
§52.00 4542.00 4542.21 4542.85 4545,13 0.113481 13.70 40.30 159.73 65,24
740,00 464200 4542.35|  484279|  4645.90|  0.114473 15.40 8.3 109.89 842
o8000]  454200]  454220]  #54203]  4647.10] _ 0.922038 17.60 55,60 190.04 573
35100] _ 454080] _ 454191] _ 454101] 484221] _ 0.003035 i 50,46 13842 109
#60.00]  4540.80  4642.14]  4642.44]  454251]  0.002584 4.85 19,74 147.63 297
74800 454080]  4542.20]  4542.00]  4542.78] _ 0.002843 5.49 13506 140.13 1.01
080.00]  #640.80]  4sd2.4d] 454260  454304]  0.002777 8.8 16649 150.73 108
35100]  4530.13]  4633.88] 453462  4539.28]  0.091669 16,80 .78 4668 518
652.00]  453%.18] 463405  4635.01)  4500.92]  0.073581 19.48 20.07 £8.19 83
74800 463048|  4534.21]  4535.32]  454025] __ 0.052560 19.71 o784 5604 .25
o80.00] 460018 dodb.di|  4508.08]  4540.8| 0038682 19.90 49.26 §7.02 3.80
351.00 4532.00 4532.54 453295 4534.18 .028440 40,27 34,18 87.85 290
$52.00 4532.00 4532.68 4533.19 4634.04 0.031634 121 45.57 98.81 314
798.00]  453200]  459274]  453841]  4506.68] 0035574 13.95 5424 108.40 2.40
980.00 4532.00| 4532.83 4533.63 4538.59 0.028332] 15.67 52.98 108,42 3.60
359.00] _ 459000] _ a531.14] _ d5ai3s|  45a1g4| . G.004487 7.21 555 5202 ot
£52.00 45:30.00] 4531.46 4531.76 453253 0.004469 8,30 66.49 §7.21 1.36
74600 4630.00]  45ai.7|  de9n10] 453303 0.004842 9.22 8094 5,10 1.41
gi0A0] 453000 453103  453041]  4533.68]  0.006087 0.3 94,93 64,84 160
36100 4500.00] _ 450047] _ 4530.74| _ 453133] _ 0.011869 T4 .5 %0208 15
55200]  4530.00] 453060 453008 4531.80) _ 0.012869 .08 50.78 103.18 208
745.00]  450000]  45a0.72] 453017 483235|  0.0%3067 1024 7282 10414 216
w000 450000 4530.65  4531.44]  a532ga] _ 0.013145 14,30 6.0 105.20 22
3100]  a628.10]  4629.08|  4S00.68| 453043 0010280 8.08 3907 6.4 193
5200] 453619  4520.46]  462094]  4531.03] _ 0,000100 10.10 §4.63 50.42 1.67
74600] 450819 4620.67]  463024]  453143]  0.008524 0.5 .17 83.40 1.86
030.00]  4526.19] 462089  483086]  4532.08 __ 0,008%80 1182 52.04 £6.59 157

1




4522.00 4523.01 4523.49, 4526.02 0.023928 11.38 30.83 59.64 279
552.00 4522.00 4523.20 4623.74 4625.81 0.029649 12.45 44.34 87.98 3.09
746,00 4522.00 4523.31 4523.96 452616 0.031965 13.54 66,12 101.68 3.24
680,00 4522.00 4523.42 4524.19 4526.85 0.031364 14.87 65.80 104.24 .30
361,00 452000 452114 4521.45 4522.12 0008433 7.95 44.15 64,97 1,68
552,00 4620.00 452146 4621.85 452285 0.005979, 874 83.14 62.498 1.54
746.00 4520.00 4521,70 452214 4523.00 0.005897 0.47 78,16 68,70 1.66
980.00 4520.00 4521.91 452242 4523.61 0.006286 10.45 93.62 73.89 1.63
351.00 4520.00 4521.09 4521.28 4521.86 0.004487 7.08 49.73 55.07 1.31
652,00/ 4520.00 4621.680 4521.68 4622.37 0.003488 7.48 7480 62,16 1.20
74600 4520.00 4521.82 462200 4522.78 0.003137 7.87 94,82 67.73 1.17
980.00 4520.00 4522.16 4622.31 4523.22 0002036 832 11r.12 71.97 1.14




1 Hour Storm Events

245 cfs Flow Through Sierra
Street Culvert/Stormdrain

Lawlor Events Center, Blevation=45%6

Angari Business Building , Blevation=4542

Retum Period {vr) Flow (cfs) {WS Eley
5 211 4541.16
25 40] 454127
50 60| 4341.36
100 86 4541.44

*Taken from cross section 9

Scrugham Engineering Building, Elevation=4530

Return Period (yr) Flow (¢fs) {WS Eley
5 21]  4578.42
25 40]  4578.54
50 60  4578.64
100 86 4578.72
*Taken from cross section 15
Central Heat Plant, Elevation=4534
Return Period (yr) Flow (cfs) [WS Elev
: 5 21]  4533.32
235 40f  4533.38
50 60| 453342
100 86! 4533.48

Return Period (yr) Flow (cfs) |WS Elev
5 21]  4530.33
25 401 4530.41
50 60]  4530.39
100 861  4530,49

*Taken from cross section 8

*Taken from cross section 6

Palmer Engineering Building, Blevation=4530

Fleischmann Agriculture Building, Blevation=4520

Return Period (yr) Flow (cfs) |WS Elev
5 : 21 4528.44
25 401 4528.51
50 60| 4528.68
100 86! 4528.67

Retum Period (yr) Flow (cfs) |WS Elev
5 21]  4520.46
25 40 4520.6
50 60l 4520.71
100 36| 4520.54

*Taken from cross section 4

*Taken from cross section 2




& Hour Storm Bvents

2435 cfs Flow Through Sierra
Street Culvert/Stormdrain

Lawlor Events Center, Elevation=4596
Return Period (y1) Flow (cfs) {WS Elev
10 48] 4578.58
25 72| 4578.69
50 93] 4573.76
100 118 4578.83

*Taken from cross section 15

Central Heat Plant, Elevation=4534
Return Period (yr} Flow {cfs) {WS Elev
10 48 4533 4
25 72{ 4533.46
50 93] 4533.51
100 118] 4533.54

*Taken from cross section 8

Palmer Engineering Building, Elevation=4530
Retum Period (yr) Flow (cfsy [WS Elev
10 48] 4528.54
25 72|  4528.68
50 93]  4528.66
100 118] 4528.73

*Taken from cross section 4

Ansari Business Building , Elevation=4542

Retum Period (yr) Flow (cfs) |WS Elev
10 48]  4541.31
25 72| 4541.39
50 93f  4541.47
100 118 4541.53

*Taken from cross section 9

Scrugham Engineering Building, Elevation=4530

Return Period (yr} Flow (¢fs) |WS Elev
: 10 48| 453044
25 72} 4530.44
50 93| 4530.51
100 118 4530.6

*Taken from cross section 6

Fleischmann Agriculture Building, Elevation=4520

Return Period (yr) Flow (cfs) |WS Elev
10 48]  4520.65
25 72]  4520.78
50 93] 4520.56
100 118]  4520.64

*Taken from cross section 2




12 Hour Storm Bvents
245 ofs Flow Through Sierra
Street Culvert/Stormdrain

Lawlor Events Center, Elevation=4596
Return Period (yr) Flow (cfs) |WS Elev
10 631 4578.65
235 101] 4578.78
50 211} 4579.04
100 299 4579.2

*Taken from cross section 15

Central Heat Plant, Elevation=4534

Return Period (yr) Flow {cfs)} |WS Elev
10 63]  4533.44
25 101]  4533.52
50 211]  4533.69
100 299 45338

*Taken from cross section 8

Palmer Engineering Building, Elevation=4530
Return Period (yt) Flow (cfs) |WS Blev
10 63] 452868
25 101} 4528.68
50 211 4528.94
100 2091 45291

*Taken from cross section 4

Ansari Business Building , Elevation=4542

Return Period (vr) Fiow (cfs} |WS Elev
10 63] 4541.36
25 101 454148
50 211  4541.72
100 2991  4541.85

*Taken from cross section 9

Scrugham Engineering Building, Elevation=4530

Return Period (yr) Flow (cfs) {WS Elev
10 63 4530.4
25 101]  4530.54
50 211 4530.85
100 209  4531.04

*Taken from cross section 6

Fleischmann Agriculture Building, Flevation=4520

Return Period {yr) Flow (cfs) |WS Elev
10 63  4520.72
25 101]  4520,58
50 211]  4520.88
100 299f 4521.05

*Taken from cross section 2




24 Hour Storm Events

245 ofs Flow Through Sierra
Street Culvert/Stormdrain

Lawlor Bvents Center, Elevation=4596

Return Period (yr) Flow (cfs) |WS Elev
10 Q8L 457877
25 239 4579.1
50 449: 457941
100 686] 4579.67

*Taken from cross section 15
Central Heat Plant, Elevation=4534

Returmn Period (yr) Flow {cfs) [WS Elev
10 98] 453351
25 2391  4533.72
50 449] 4533196
100 686 4534.16

*Taken from cross section §

Palmer Engineering Building, Elevation=4530.
Return Period (yr) Flow (cfs) |WS Elgv
10 98] 4528.67
25 239 4529
50 449] 452932
100 686 4529.6

*Taken from cross section 4

Ansari Business Building , Blevation=4542

Return Period (yr) Flow {cfs) |WS Elev
10 98]  4541.47
25 239 4541.77
50 449  4542.03
100 686 454225

*Taken from cross section 9

Scrugham Engineering Building, Elevation=4530

Return Period {yr) Flow (cfs) WS Elev
10 98] 4530.53
25 239  4530.91
30 449 4531.3
100 686]  4531.64

*Taken from cross section 6

Fleischmann Agriculure Building, Elevation=4520

Return Period (vi) Flow (cfs) |WS Elev
10 98 4520.57
25 239  4520.94
50 449 4521.3
100 686] 4521.63

*Taken from cross section 2




1 Hour Storm Events

Assumed No Flow Through
Sigrra Street Culvert/Stormdrain

Lawlor Events Center, Elevation=4596
Return Period {yr) Flow (cfs) |WS Elev
3 21]  4578.42
25 40]  4578.54
50 83f 4578.72
100 179  4578.98
*Taken from cross section 15 -
Central Heat Plant, Elevation=4534
Return Period (yr) Flow (cfs) |WS Elev
5 21 453332
25 40] 4533.38
50 83] 4533.48
100 179]  4533.64

*Taken from cross section 8

Paimer Engineering Building, Elevation=4530

Retumn Period (yr) Flow (cfs) |WS Elev
) 21 4528.44
25 401 4528.51
50 83 4528.66
100 179)  4528.87

*Taken from cross section 4

Ansari Business Building , Blevation=4542
Retum Period (yr) Flow {cfs) |WS Elev
5 211  4541.16
25 401 454127
50 83 4541.43
100 1791 4541.66

*Taken from cross section 9

Scrugham Engineering Building, Elevation=4530

Return Period (yr) Flow (cfs) |WS Elev
5 21 4530.33
25 40 453041
50 831  4530.48
100 1791 453077

*Taken from cross section 6

Fleischmann Agriculture Buiiding, Elevation=4520

Return Period (yr) Flow (cfs) |WS Blev
5 21]  4520.46
25 40 4520.6
50 83| 4520.53
100 179  4520.81

*Taken from cross section 2




6 Hour Storm Bvents

Agsumied No Flow Through
Sierra Street Culverl/Stormdrain

Lawlor Events Center, Elevation=4596

Ansari Business Building , Elevation=4542

Retumn Period (yr) Flow {cfs) |WS Elev
10 115]  4541.52
25 198F 4541.69
50 276] 4541.82
100 372 454192

*Taken from cross section 9

Scrugham Bngineering Building, Elevation=4530

Return Period (yr) Flow (cfs) |WS Elev
10 115} 4578.82
25 198] 4579.01
50 276] 4579.16
100 372]  4579.31
*Taken from oross section 15
Central Heat Plant, Elevation=4534
Return Perlod (yr) Fiow (cfs) 1WS Elev
10 115]  4533.54
25 198] 4533.67
50 2767  4533.77
100 372]  4533.89

Return Period (y1) Flow (cfs) |WS Elev
10 115)  4530.59
25 198  4530.81
50 276]  4530.99
100 372} 453117

*Taken from cross section 8

*Taken from cross section 6

Palmer Engineering Building, Elevation=4530

Fleischmann Agriculture Building, Elevation=4520

Return Period {yr) Flow (cfs) |WS Elev
10 1151 4528.72
25 198]  4528.92
50 276]  4329.06
100 3721 4529.21

Return Period (yr) Flow {cfs) [WS Elev
10 : 1150  4520.63
23 198] 4520.85
50 276 4521
160 372} 452117

*Taken from cross section 4

*Taken from cross section 2




12 Hour Storm Events
Assumed No Flow Throngh
Sierra Street Culvert/Stormdrain

Lawlor Events Center, Blevation=4596 Ansari Business Building , Elevation=4542

Return Period (yr) Flow {cfs) |WS Elev Return Period (yr) Flow (cfs) {WS Elev

10 2211 4579.06 10 2211 4541,73

25 361]  4579.29 25 301 4541.94

50 493} 4573.47 50 493 454207

100 665]  4579.66 100 665 454224

*Taken from cross section 15 *Taken from cross section 9

Central Heat Plant, Elevation=4534 Scrugham Engineering Building, Elevation=4530
Retum Period (yr) Flow (cfs) |WS Elev Return Period (yr) Flow (cfs) [WS Eley

10 221]  4533.71 10 221] 453087

25 3613  4533.87 25 361]  4531.15

50 493 4534 30 493] 453137

100 665  4534.14 100 665]  4531.61

*Taken from cross section 8

*Taken from cross section 6

Palmer Engineering Building, Elevation=4530 Fleischmann Agriculture Building, Elevation=4520
Return Petiod (yr) Flow (cfs) |WS Elev Return Period (yr) Flow (cfs) [WS Elev
10 221 4528.96 10 221 45209
25 361f 4529.19 25 361 452116
50 493  4529.37 50 493 4521.38
100 665 4529.58 100 665 4521.61

*Taken from cross section 4

*Taken from cross section 2




24 Hour Storm Events
Assumed No Flow Through
Sierra Street Culvert/Stormdrain

Lawlor Events Center, Elevation=4596 Ansari Business Building , Blevation=4542

Return Period (yr) Flow (c¢fs) |WS Elev Return Period (yr) Flow (cfs) [WS Elev

5 351 4579.28 5 351 454191

25 552)  4579.53 25 5521 4542.14

50 746] 4579.73 50 746] 454229

100 980 4579.7 100 930 4542.44

*Taken from cross section 13 ' *Taken from cross section 9

Central Heat Plant, Elevation=4534 Scrugham Engineering Building, Elevation=4530
Return Period (vr) Flow (cfs) [WS Eley Return Period (yr) Flow (cfs) |WS Elev

5 351 4533.86 5 351]  4531.14

25 552] 4534.05 25 552] 4531.46

50 746  4534.21 50 746f  4531.71

100 980] 4534.41 100 980] 453193

*Taken from cross section 8

*Taken from cross section 6

Palmer Engineering Building, Elevation=4530 Fleischmann Agriculture Building, Elevation=4520
Retumn Period (yr) Flow (cfs) WS Elev Retum Period {yr) Flow (cfs) |WS Elev
5 351 4529.18 3 151 4521,14
25 552 4529.45 25 552F  4521.46
50 746 452967 50 746 4521.7
100 980 4529.89 100 980] 4521.91

*Taken from cross section 4

*Taken from cross section 2






