Section I - Land Use Proposal

0. AGREEMENTS

1. Specific Agreements with Neighboring Property Owners

No specific or formal agreements are in place with any neighboring property
owners at the time of this Site Analysis submittal. No registered neighborhood
associations exist within the immediate surrounding area. We have, however,
identified two nearby individual homeowner association (HOA’s) and their
leadership representatives. During the comprehensive plan amendment process
and the prior rezoning application on this same property, we interacted with both of
the HOA's, as well as with the individual property owners in the area who are not
affiliated with the HOA organizations. We will re-engage these same entities with
this new rezoning request.

Prior to the full-notice public neighborhood meeting on this rezoning, we will
continue our discussions with these nearby HOA leaders and the independent
property owners so as to inform them of this proposed rezoning and its revised
Preliminary Development Plan (PDP).

Pima County staff will be duly appraised as to the above neighborhood interactions
as they proceed.
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Introduction

Project Description

This Preliminary Hydrology Report has been prepared to evaluate the La Cholla Wash at
La Cholla Blvd. The watershed is approximately 3.95 square miles {2524.9 acres) and
spans across 16 sections. The purpose of this preliminary report is to provide an accurate
evaluation of the magnitude of runoff impacting La Cholla Bivd crossing exclusive of the
breakout flow conditions to the south.

The topography shown on the exhibits and used for the evaluation of this project, was
provided using PAG 2015 LIDAR Points. The watersheds were delineated using ArcGIS,
the floodplain modeling used GeoHECRAS, Version 2.7.0.23211 and the This program
will generate the topography based on the requested contour interval. The LAS points
establish a Termain grid from which contour intervals were established.

Objective

Pima County RFCD has cutlined the procedures and methods regarding the acceptable
model parametrization for determining the peak discharges within Pima County, through
Technical Palicy , TECH-018. These methods were used to establish an accurate 100-year
peak discharge for the La Cholla Wash were it crosses La Cholla Boulevard. Previous
studies were prepared by others that were not accepted by Pima County RFCD and
subsequently an independent study has been prepared. This study will be used for the
rezoning support of Vista Del Oro. Initially, it was determined that the independent study
would be used to verify the magnitude of the discharge. Two prior submittals were prepared
to establish a range of discharge, however, the documentation was limited to a cursory
review. This study has established a 100-year peak discharge that will be uitimately be
used for the design of the development and the basis for the CLOMR that will be required
for this project.

The previous two limited reviews established the procedures, methods and formats that
comply with the Technical Policy, TECH-018 requirements. There are variables in the
modeling that impact the final discharge.

The delineation of the watersheds was prepared using a computer based delineation from
ARCGIS. The final result of the size of the watersheds is set and unalterable thus fixing the
catchment area. The results are reproducible. The rainfall data is also a fixed data point
based on the NOAA, 14 Upper 90% rainfall. This is based on centroidal geometry which is
fixed by the watershed delineation using ARCGIS. This too is reproducible.




The variables based on engineering judgment result from the estimation of the LAG time
and channel routing. The LAG time was determined by the use of a HEC-RAS model on
each of the major water courses for the sub-basins. In particular the choice of the Manning's
n-value for each of the cross sections has an impact on the velocity in the channel and the
storage available for routing. The previous models used an upper and lower range for the
entire cross section. The objective of this report is to define the channels with proper location
of the overbanks and assign a different Manning's n-value for each cross section based on
the aerial photography.



Hydrologic and Floodplain Analysis

Technical Requirements

The following outline the general procedures and steps used for the preparation of this
report.

¢ Used Technical Policy, TECH-018 as guide for modeling the
watershed
+ Watershed Delineation
o Used ArcGIS to process the Pima Association of Governments
LIDAR 2015 poinis to establish the watershed
o Used16 sections of land in the analysis
o Prepared multiple DEM models, the larger the grid size the
quicker it processes the points
= Started with a 10-foot grid
« Definition was too loose. Streams did not
converge properly and established errant flow
paths and watersheds
= Final delineation used a 1-foot grid

« Streams converged properly

« HEC-1 and HEC-HMS Modeling
o Rainfall Loss Method
= Used SCS curve numbers for each watershed
weighted relative to the soils
o Time of Concentration-Lag Time
= Each sub-basin was analyzed independently with a
separate spreadsheet, (discussed below)
= Sheet flow segments used Technical Release 55,

Urban Hydrology for Small Watersheds procedures



Used for street flow and shallow sheet flow

= Channel flow used HEC-RAS

A separate HEC-RAS preliminary model was
prepared for each path as far as containment
was available
The floodplains used varying n-values based on
existing conditions from aerial photograph
HEC-RAS determined the Travel Time between
each cross section which was used fo
determine the time of concentration
o The Qqee was balanced with the HEC-
HMS results resulting in the change in
travel time
o Tabhle was used in spreadsheet to
update the time adjusting the cumulative
Te
o The resulting Lag Time was inserted in
the HEC-HMS model changing the Qg
o HEC-HMS new Qo0 was used again in
the HEC-RAS madel until both HEC-
HMS and HEC-RAS matched

o Channel Routing
=  Routing used Modified-Puls method

The HEC-RAS model had multiple profiles as a
percentage of the 100-year event

o Ratios were ; 0.2,04,606, 0.8, 1.0, 1.2

and 1.5

Volume and discharge information for each
profile from the HEC-RAS models was used to
determine the storage-discharge table
The number of sub-reaches used for the routing

was calculated. The travel time through each



sub-reach should be approximately equal to the
simulation time step in the HEC-HMS modeling.
o The average velocity was determined
from the HEC-RAS model and updated
with each change in data outfput
o The average velocity in the channel was
multiplied by the HEC-RAS time step of
five (5) minutes resulting in the
approximate distance traveled in each
time step
o The total travel time was divided by the
time step distance to obtain the number
of sub-reaches.
» Rainfall Distribution
+ Rainfall used NOAA 14 upper 90% as required
e Used Aerial Reduction as required
+« Compared model with and without aerial
reduction
+ Compared model with and without channel
routing
e Used SCS Type !l 3-hour storm distribution
over watershed and all sub-basins
»  Comparison of other methods
« Compared regression analysis
s USGS Regression Equation 13

» Eychaner both rural and urban method

Hydrology

An interactive spreadsheet was developed that was used to balance the iterative process
of balancing the HEC-HMS model with the HEC-RAS flow in the channels. Each sub-basin
watershed had its independent tab in the spreadshest with the results interconnected with
all of the components. Each watershed was evaluated. ‘

s The centroidal coordinates in both northing and easting as well as latitude and
longitude were established based on ARCGIS.



+ The soils were evaluated and weighted based on contributing area.
o The weighting was used to establish the SCS curve number
s B soils used SCS curve number of 82.6
»  C soils used SCS curve number of 88.2
= D soils used SCS curve humber of 91.2

s The impervious area was measured and weighted on the total confributing area to
determine the impervious weighting

¢ The length of the water course and the change in height were fixed numbers

s The HEC-HMS input parameters for each watershed were calculated with the
spreadsheet ‘

o Area-fixed by ARCGIS ‘

o Loss method used SCS Curve number

o Transform Method used SCS Unit Hydrograph

o No Canopy method

o No Base flow method

o Loss curve number weighted and determined as shown above
o Imperviousness as determined above

o Lag Time was 80% of the time of concentration

The Lag time was based on the first 100 feet of the upstream outside boundary of the sub-
hasin. Technical Release 55, Urban Hydrology for Small Watersheds procedures base the
travel time on the general slope of the watershed and a velocity excerpted from the
nomograph. The Manning's n value varied from 0.060 for overland sheet flow, to 0.045 for
unpaved roads and 0.011 for paved road sections. The time of concentration was based
on the sheet flow equaticn 3-3 from TR55.

The paved and unpaved roads used the average velocity and the length of the course. The
remainder of the travel time was prepared using the HEC-RAS madel. The combined time
of concentrations were added and multiplied by 0.60 to get the lag time.

The 100-year discharge was used in the HEC-RAS model to generate the lag time as
described. The derived lag time was then used as an input parameter in HEC-HMS to
determine the 100-year discharge based on that lag time. The revised 100-year discharge
was then reinserted into the HEC-RAS model to determine the time of travel and velocity.
The HEC-RAS data was inserted into the spreadshest to generate a new lag time. When
the lag times were the same the resulting discharge was finalized.



Floodplain Analysis

Methods, Procedures and Assumptions

The accuracy of this study is based on the current 2015 LIDAR survey which were used to
generated one foot contours intervals and the underlying digital terrain model for the HEC-
RAS. This statement has prepared an independent study of the floodplain for each of the
sub-reaches. This floodplain study is not to be used for setting finished floor elevations or
development but only to establish the time of concentration for the reach.

+ 11 sub-hasins were delineated for the majority of the watershed.

¢ 1 offsite basin, that was not part of the major watershed was added for the flow at
'La Cholla Boulevard

e The watersheds to the south and the breakout flow was not evaluated in this study

e The survey used the NAVD 88 datum and had a contour interval generated at 1.0
feet.

¢ The model used a Manning’s n-value as described in the discussion below

s The spacing of the cross sections were typically between 50 ft to 150 ft. The
placement varied due to conveyance and at times were spaced outside this range.

Manning’s N-value

The Manning's n-value is an engineering judgement call. A high Manning's n-value
generates an overall low discharge rate while a low value will generate a high value,

The previous studies used a generic 0.060 value which lowered the overall discharge. It
also use a generic 0.045 value which increased the overall discharge. This study evaluated
the location of the overbanks, based on the aerial photograph and the underlying
topography. Generally, there were four values available for the cross sections, 0.03, 0.035,
0.045 and 0.0680. Some road crossings used a value of 0.025. The watershed work sheets
in the appendix for each HEC-RAS section has a table of the weighted Manning's n-value
for each cross section.

The justification is a follows:

s 0.030- Used for nearly open sandy bottom. The following picture represents a
fypical section



0.035- Used a sandy bottom that had a few trees in sandy bottom braided flow.
The trees were assumed to be mostly canopy.

0.045- Use for overbank conditions with trees and shrub limited. The pictures
above shows a typical overbank for this value

0.060- Was used with thick tree canopy which assumed some understory growth,
or with shallow flow over heavy vegetation in the overbank. The right overbank in
the following picture is an example.




Regression Analysis

The peak discharges were compared with the peak discharges obtained from the USGS
Regression Equation 13 and the equations (both the urban and rural) developed by
Eychaner {1984). The regressions equations do not work well on small watersheds
however the over all watershed was relatively close for both regression equations and the
HEC-HMS results. The calculation sheets are located within the appendix of this report.
Note that the USGS and the HEC-HMS with this study are nearly identical. The Eychaner
equation is closer to the value when the overall watershed used the 0.045 Manning's n-
value for the generic HEC-RAS cross section.

Q50 (CFS)
Watershed Art?za Length AElevation | Slope
(mi} | {mi) Eychaner | HEG-HMS
A 2.162%

B 0.3581| 2.3018 210.8 1.735% B07 546 284
C 02877 1.0561 133.3 2.39% 513 584 354!
D 0.0435| 0.3396 56.2 3.134% 99 164 SBI
E 0.3144| 1.7625 157.6 1.694% 548 585 442'
F 0.3968| 2.7275 228,86 1.587% 655 564 306'
G 0.6611] 19610 236 2.279% 948 1018 891}
H 0.3884| 2.3212 173.1 1.412% 644 593 289'
| 0.6367| 3.0705 2295 1.416% 923 836 577'
J 0.3858| 34271 228.3 1.262% 641 557 296}
K 0.33338] 1.6877 177.5 1.892% 575 1152 488_]

CP2 0.0743| 0.6045 119.2 3.734% 164 202 82
L a Cholla Waghi 3.65| 7.8178 679.4 1.646% 2934 2748 2904]

o Table 1- Ragression Analysis Comparison



Section

4

Conclusion and Limitations

The objective of this report has provided a preliminary 100-year peak discharge for the La
Cholla Wash as it crosses the La Cholla Boulevard. Breakout flow to the south was not
evaluated, however the discharge evaluated within this report will be . The folfowing are the
conclusions;

+ The choice of Manning’s n-value impacts the final 100-year peak diséharge

o Use of 0.60 for generic n-value resulted in 2275 cfs (This did not include
CP 2)

o Use of 0.045 for generic n-value resulted in 2598 cfs

o The defined floedplain modeling with varying n-values corresponding o
ground conditions resulted in 2904 cfs,

+ Regression analysis
o USGS-2934cis
o Eychaner equation- 2748,

s The final HEC-HMS 100-year discharge value of 2804 cfs provides the best
evaluation

The design analyzed within this report, consist of opinions and conclusions by the consulting
engineer. The only warranty or guarantee made by the Consultant, in connection with the
services performed for this project, is that such services are performed with the care and
skill ordinarily exercised by members of the profession practicing under similar conditions,
at the same time, and in the same or a similar jocality. No other warranty, expressed or
implied, is made or intended by rendering such consulting services or by furnishing written
reports of the findings. However, any deviation from the approved recommendations may
nullify the conclusions of this report, as may variations in climatic conditions, vegetation
changes, or zoning changes.
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Regression Analysis Summary

Regression Analysis Comparison

Project No:  18-002-A-001D Date: 9/7/2019
Location: La Cholla Wash at Vista Dei Oro

Area |Length| AElevation | Slope

Watershed -
Alersh (mi%y | (mi) (ft) Ya USGS | Eychaner | HEG-HMS

A 0.0837 2.162% 142
B 0.35591] 2,318 210.9 1.735% 607 546 284
C 0.2877] 1.0561 133.3 2.3 % 513 584 384
D 0.0435] 0.3386 56.2 3.134% 99 164 G5
E 0.3144| 17825 157.6 1.694% 549 585 442
F 0.3968| 2.7275 228.6 1.587% 655 564 306]
G 0.6611] 1.8610 236 2.27%% 948 1018 o]
H 0.3884| 2.3212 173.1 1.412% G644 593 2a9]
| 0.6367| 3.0705 229.5 1.416% 923 836 577]
J 0.3856] 3.4271 228.3 1.262% 641 657 2g5]
K 0.3338| 1.6877 177.5 1.892% 575 1152 488]
CP2 0.0743] 0.6045 119.2 3.734% 164 202 82
| a Cholla Wast| ~ 3.95] 7.8176 679.4 1.646% 2934 2748 2904|

Note: The Eychaner Q100 is the larger calculated value for Rural or Urban See Eychaner Work Sheet

BOGARDUS ENGINEERING, LLC

Hvdrolagic < Hvdraniic Fngineer
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Eychaner Worksheet

Project No: 18-002-A-001D Date: 9/7/2019
Location; La Cholla Wash at Vista Del Oro
. Lo
i BN ope BD
afl ore O
A Upper 3 1.3.4
Middle 0
Lowar 0
Rural 0.06374| 0.54223 61.9 2.162%| NIA 4.6 185
Urban 0.06374| 0.54223 61.9 2.162% 3 NA 177
B Upper 0
Middle 0
Lower 3 134
Rural {.35808; 2.30189 2108 1.735%| N/A 148 535
Urban 0.35908| 2.30189 2109 1.735%) 3] NA T |
C Upper 1 4
Middle 1 4
Lower 1 4
Rural D.28773] 1.05808 133.3 2391%| N/A 39 584
Urban 0.28773| 1.05806 1333 2.391% 3] N/A ‘568
[¥] Upper 0
Middla [}
Lower 0
Rural 0.04346| 0,33958| 56,2 3.434%| N/A 27 164
Urban 0.04346] 0,33958 56.2 3.134% 0]  NW/A 139
E Upper 3 1,34
Middle 3 1,34
Lower 0
Rural 0.31445| 1.7625 157.6 1.684%| NiA 9.9 519
Urban 0.31445] 1.7625 1576 1.694% 6] N/A 585
F Upper 0
Middle 0
Lower 2 34
Rural 0.39651| 2.72746 2288 1.587% N/A 187 564
Urban 0,39681| 2.72746 2286 1.587% 2] N/A 961
G Upper 0
Middle 3 1,34
Lower 2 3.4
Rural 0.686105} 1.96098 236 2.279%| N/A 58 938
Urban 0.66105| 1.96098 236 2.279% 5] N/A 1018

BOGARDUS ERGINEERING, LLC

ydrelagic » Hydrawlic Engineer
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Eychaner Worksheet (2)

Project No: 18-002-A-G01D Date: 9/7/2019
Location: La Cholla Wash at Vista Del Oro

Area | Length | AElevation Shape
Watershed 2 > i Factor
(miy | {mi) () Applied Criteria
H Upper 0
Middie 0
Lower 3
Rural 0.38843( 232121 173.1 1.412%] N/A 13.9 584
Urban 0.38843( 2.32121 173.1 1.412%] 3 NA 593
i Upper 0
Middta 0
Lower 3
Rural 0.63668( 3.07045 229.5 1,416%] N/A 14.8 810
Urban 0.636568( 3.07045 229.5 1.416% 3| N/A 836
J Upper 0
Middfe 0
: Lower 0
Rural 0.38556| 3.42708 228.3 1.262%] N/A 305 557
Urban 0.36556( 3.42708 228.3 0.000% 0] NA 525
K Upper 4 1234
Middte 4 12,34
Lower 4 1,234
Rural 0,33334( 1.68769 1775 1.992%] N/A 85 545
Urban 0.33384( 1.68769 177.5 1.992% 12 N/A 1152
2|Upper 1 4
Middle 0
Lowsr 0
Rural 0.07425( 0.60455 119.2 3.734%| N/A 4.9 202
‘ Urban 0.07425( 0.60455 1182 3.734% 1 WA 183
La Cholla[Upper 0
Middle 3 1,24
Lower 0
Rural 3.95| 7.81761 679.4 1.646%| N/A 15.5 2478
Urban 3.94518| 7.81761 679.4 1.646% 3 NA 2748

BOGARDUS ENGINEERING, LLC

Hydralogic ¢ Hvdrauiic Fngineer
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Hydrology Input Parameters

WATERSHED A

HYROLOGIC PARAMETERS WORKSHEET

Project No: 18-002-A-001D Date: 9/6/2019
Location: La Cholla Wash at Vista Del Cro
. Northing | Easting | Latitude | Longitude |
Centroidal Cordinates 976,709.37| 503,639.13 323814 -111.0203]
PIMA COUNTY METHOD
Length of Llengthto | - Vegetation %
Area Water | A Helght | Centroid, | Weighted | Cover  |impervious|Soils %|Soils % | Sails %
fac} |course(] 8 | tum) | nbw | Density [weighted| 8 | ¢ | D
40.79 2863 61.9 1431 0.032 20 12,3 440 | 389 | 171
Curve - Areaof [ % of Curve
SOILS Number Soils {ac) | Number
B 82.6 17.94 36.3
C 88.2 15.88° 34.3
D 91.2 6,97 15.6
Land Use / |Area-of Usel % of Total |  'Basin % Basin %
acre {ac) Area Factor nb | Factor |IrmperviousImpervious
Matural 32.25 79.1 0.035 0.0277 5 4.0
< 1House 0 0.0 0.035 0.0000 10 0.0
3-5 Houses 8.54 20.9 0.022 0.0046 a0 3.4]
rea “f Transform’| Canopy 1 Baseflow | Loss Curve [impervious
(it ‘Methoil | Method { Method | Number % Lag Time (min)
SCS Curve | SCE Unit
0.063736 | Number | Hydrograp|  None None 86.2 12.3 14.2

BOGARDUS ENGINEERING, LLC

Hydralogic / Hydreulic Engineer
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WATERSHED B

HYROLOGIC PARAMETERS WORKSHEET

Praject No: 18-002-A-001D Date:  9/6/2019

Location: La Cholla Wash at Vista Del Oro
i Northing | Easting | Latitude | Longitude|
Centrokdel Cardinates 575,389.97| 507,264.13]  32.3514] 1110212
PIMA COUN Y METHOD
|
Length of Length to Vegetation| = % |
-Area Water | & Height | Centroid, | Weighted | Cover  |Impervious]Soils %] Soils %]Sails %
{ac) | Course{ft} {ft) Lgs (Ft) nibw Density | Weighted | B C D
2298 12154 210.9 6077 0.033 70 101 | 39.3 | 34.2 | 26.4
Curve’ Area of | % of Curve
SOIS Number | Soils (ac) .| Number
B 82.6 90.39 325
C 88.2 73.64 30.2
D 91.2 60.78 241
i -
Land Use / |Area of Use| % of Total Basin- %% Basin ' %
acre {ac) Area Factor nb Factar {lmpervious}Iimperyious
Naturral 196.2 85.4 0.035 0.0299 5 4.31
< 1 House 0.0 0.0 0.035(  0.0000 10 0.0
3-5 Houses 313.6 14.6 0.022 0.0032 40 5.81

j !rea Loss Trafsform | - Canopy | Baseflow -| Loss Curve | Impervious

{mi?) Metiod | Wettiod | Methad | Methed | Number % |lagTime (min)
SCS Curve | SCE Unit
0.359077 | Number | Hydrograp Nope None 86,8 10.1 34.8

BOGARDUS EHGINEERING, LLG

Hydrologic / Hydraulic Engiriecr
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WATERSHED C

HYROLOGIC PARAMETERS WORKSHEET

Project No: 18-002-A-001D Date:- 9/6/2019
Location: La Cholla Wash at Vista Del Oro
_ Northing | Easting LatTtude_ ‘Longitude
Centroidai Cordinates [578,078.51] 507,250.24] _ 32.3913] -111.0159
PIMA COUNTY METHGD
Length of Length to Vegetaticn %
Area ‘Water | A Height | Centroid, | Weighted Cover {lmpervious]Sails %|Soils % |Soils %
{ac) Course {ft}) (fg} Lea {f0) nbw Density | Weighted |. 8 C D
184.1 5576 133.3 2788 0.035 20 8.5 450 | 128 | 42,2
Curve Area of |% of Curve
S0ILS Numnber | .50ils (ac) | Number
B 826 82.94 37.2
C 88.2 23.49 11.3
D 91.2 7771 38.5
Land Use /|Area of Use] % of Total Basin % Basin %
acre (ac) Area Factor nh Factor | Impervious|Impervious
Natural 57.0 0.9 0.035 0.0108 5 1.5
< 1 House 127.2 £69.1 0.035 0.0242 10 G.9§
3-5 Houses 0.00 0.0 0.022]  0.0000 40 0.0]
rea |7 less | Trahsform | Canopy | Baseflow | Loss Curve [impervious
imi’) | Wethod | Method | Method | Method § . Number %  |iag Time (min}
SCS Curve | SCE Unit ’
0.287728 | Number | Hydrograp None Noane 86.9 8.5 11.5

BOGARDUS ENGINEERING, LLG

Hvdrologic / Hydraulic Engineer
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WATERSHED D

HYROLOGIC PARAMETERS WORKSHEET

Project No: 18-002-A-001D Date: 9/6/2019
Location: La Cholla Wash at Vista Del Oro
Eentroidal Cordinates Northing | Easting | Latitude | Longitude
entroida’ Cordinates §77,084.37| 500,708.57)  32.3981) -111.0189
PIMA COUNTY METHOD
Lengthof | Length to o |vegetation %
Area Water | A Height Centroid, | Weighted | Cover |Impervious|Soils %)Soils %) Soils %
{ec) | Course (ft) {f) Lep (7 nbw. | Density | Weighted { 8 c | D
27.8 1703 T2 396 0.035 20 50 350 | 104 | 557
Curve Area of | % of Curve
SOILS. Number | Soils {ac) | Number
B 82.6 9.44 28.0
C 88.2 2,89 9.2
D 91.2 15.43 50,8
TanG Use [ [Area of Use] % of Total | Basin | % Basin e
acre {ac) Area Factor nb Factor  Jlmpervious | impervious
Natural 27.8 100,0 0.035 0.0350 5 5.0)
< 1 House 0.0 0.0 0.035 Q.0000( 10 0.0}
3.5 Houses 0.0 0.0 0.022 0.0000 A0 0.0]

—!rea : Loss | Transform

) Candpy -| Baseflow | Loss Curve | Impervious
{mi) Method | -Méthod | Methed |° Method Number % Lag Tirme {min)
SC5 Curve | SCE Unit '
£.043457 | Number | Hydrograp None None 33.0 5.0 4.3

Hvdrologic / Avdranlic Enginecr
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WATERSHED E

HYROLOGIC PARAMETERS WORKSHEET

Project No: 18-002-A-001D : Date: 9/6/2019
Location: La Cholla Wash at Vista Del Oro
o, . Northing Easting Latitude | Longitude
Centroidal Cordinates 578.993.56] 512,087 48] 32.4046] 1110018
tength of Lér'lgth ta Vegetation %
Area  Water. A Height Centraid, | Wefghted Cover |[impervious|Soils % |Scils % |Sails %
{ec) | Course ()] ) Lea (AF nbw Density | Weighted | B8 C D
201.2 9306 157.6 4853 9.030 20 23.6 .0 0.0 | 1000
‘Curve Area of | % of Curve
S50ILS Ntinber Scils {ac} | Number
B 816 0.00 0.0
C 88.2 0.c0 0.¢
D 51,2 201,25 91.2
Land Use / | Area of Use] 3% of Total | -~ Basin % Dasin %
acre {ac) Area ‘Factor nb factor | lmpervious|impervious
Matural 117.8 58.6 0.035 0.0205 5 2.8
<1 House 0.0 3.0 0.035 0.0000 10 0.0
3-5 Houses 834 41.4 0.022 0.0091 50 20.7
rea - Loss Transformy | Canopy | Baseflow | Loss Curve | Impervious] :
{mi%} Method Methed Method Method Number % Lag Time {min}
SCS Curve | SCE Unit
0.314448 | Number | Hydrograp Wone None 91.2 23.6 15.8

BOGARDUS ENGINEERING, LLC

Hywdrologic + Hvdranlic Engineer
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WATERSHED F

HYROLOGIC PARAMETERS WORKSHEET

Praoject No: 18-002-A-001D Date:  9/6/2019
Location: La Cholla Wash at Vista Del Qro
centroidal Cordinat Northing | ‘Easting | Latittide | Longitude
entroidal Lordinates 377,508.95| 515,604.68|  32.4145] ~111.0171
PIMA COUNITY ME ITHOD
Length of Length fo Vegetation| %
Area water | A Helght | centroid, | Weighted | Cover Impervious | Soils % | Sails. % | Soils 36
{ac} Caurse (ft) 53] Lea (FEF nbw Density | Weighted | B | € D
254.0 14401 2288 7201 0.033 20 115 0.0 281 | 718
Curve Area of }% of Curve
S0ILS Mumber | Soils{ac) | ‘Number
B 8.5 0.00 0.0
C 28,2 71.24 24.7
D 91.2 182.72 65.6
Land Use /'|Area of Use| % of Total Basin | ‘% Basin %
acre {ac) Area Factor nb Factar | Impervious| Impervious
Natural 2174 B85.6 0.035 0.0300 5 4.21
<1 House 0.0 0.0 0.035 0.0000 10 o.0]
3-5 Houses 6.6 14.4 0.022 0.0032 50 7.2'
rea Loss Transform | Canopy | Baseflow | Ldss Curve | Impervious
i’} | Methed | method | Method | Method | Number % Lag Time [min)
SCS Curve | SCE Unit
0.396813 | Mumber Hydrcgrap None MNone 90.4 11.5 45.8

BOGARDUS EHGINEERING, LLG

Hydrologic / Flvdranlic Engineer
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WATERSHED G

HYROLOGIC PARAMETERS WORKSHEET

Project No: 18-002-A-0010 Date:r  9/6/2019
Location: La Cholla Wash at Vista Del Oro
i ] Northing Easﬁng Latitude Longitﬁde
Centraidal Cordinates 37513315 516.430.78|  33.4165] -111.0133
PIMA COUNTY METHCD
Length of tength to Vegetation %
Area water | A Helght | centroid, | Welghted:|  Cover  |Impervious | Scits %|Sails % Soils %
{ac) Course (ft) (1) Lea (Ft) nbw Density | Weighted | B ¢ D
4231 10354 236 5177 .031 20 20.6 Q.1 3-8.9 61.0
Clsve Area of | % of Curve
50llS Number | Soils{ac) { Number
B 82,6 0.56 0.1
C 88.2 164.54 343
D 91.2 257.98 53.6
Land Use / [Area of Use] % of Total | Basin | % Basin %
acre: (ac) Arga Factor nb Factar | Impervious| impervious
Natural 276.7 65.4 0.035 0.0229 3 3.3
<1 House 0.0 0.0 0.035 ©.0000 10 D.DI
3-5 Houses 146.4 34.6 0.022 0.0076 50 17.3'
Area Loss Transform | Canopy -Baseflow Loss Curve | Impervious . I
[miz} Method Method Method Method Number % Lag Time [min)

SCS Curve | SCE Unit
0.661054 | Number Hydrograp None None 90.0 20.6 15.8

BOGARDUS ENGINEERING, LLE

Hvdrolagic / Ivdraulic Enginecr




WATERSHED H

HYROLOGIC PARAMETERS WORKSHEET

Project No: 18-002-A-001D Date: 9/6/2019
Location: La Chella Wash at Vista Del Cro
& i I.C' dinat Northing | Easting Latitude | Longitude
entraidal Lordnates 082.751.04] 521,361.35]  32.4300) -111.0002
PIMA COUNTY METHOD
) Length of Length ta Vegetation %
Area Water | A Height | Centrold, | Wefghted |  Cover  |ImpervicusjSoils % | Scils 3| Soils 9%
" {ac}. | Course [ft) {ft) Les {1t} nbw Density | Weighted { B € | D
248.8 12-256 1731 5128 0.031 20 19.2 559 315 125
Curve Area of | % of Curve
S0ILS Number | Scils {ac) § Number
B 22.6 138,99 46.2
C 83.2 78.43 27.8
D 91,2 31.18 1.4
Len¢ Use / {Area of Use| % of Total Basin ‘o4 Basin %
acre (ac) Area Factor nby Factor  |impervious| (mpervious
Natural 170.4 68.6 0.035 0.0240 5] 3.4
<1 House 0.0 0.0 0.035 0.0000 10 o.0]
3-5 Houses 78.2 314 0022 0.006% 50 15.7'

!fea Loss | | Transform | Canopy Baseflow | Loss Curve

. Impervious )
{8 | tethad | Mettiod | Method | method | Number %~ |Lag Time {min)
SCS Curve | SCE Unit )
0.382433 | Number | Hydrograp None None 85.4 19,2 38.4

BOGARDUS EHGINEERING, LLC

Hudrologie / Hvdraulic Engineer
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WATERSHED |

HYROLOGIC PARAMETERS WORKSHEET

Project No: 18-002-A-001D Date:  9/6/2019
Location: La Cholla VWash at Vista Del Oro
N Northihg Easting | latitude | Langitude
Centroidal Cardinates 9B2,112.14] 523,810.68]  32.4367| -11L.0023
PIMA COUNTY METHOD
Length of Length to Vegetation %
Areg water | A Height | Centroid, | Weighted | Cover | impervious|Scits %] Scils % | Sails %
{ac} | Course.(ft} {ft} Lea (2} nbw | Density | Weighted B C D
407.5 16212 229.5 2106 0.034 20 10,1 7.9 104 | 81.7
‘Curve Area of | % of Curve
SOILS Number | Soils fac) | Number
B 82.6 3211 6.5
C 88.2 42,36 9.2
91.2 333,00 74,5
Land Use / {Area of Use| % of Tatal Basin 2% Bagin %
aere {ac} Area Factor hb Factor | impervious| lmpetviols
Natural 361.5 8.7 0.03% 0.0311 50 - 4.4
<1 House 0.0 0.0 0.035 0.0000 10 0.0]
3-5 Houses 456.0 11.3 0.022 0.0025 50 5.6]
rea Loss Transfarm | Canocpy | Baseflow | Loss Curve | Impervious
tmiY) | method | Method | Methiod | Method | Number % |Lag Time (wmin]
SCs Curve | SCE Unit
0.636678 | Number | Hydrograp None None 50.2 10.1 34.5

BOGARDUS ENGINEERING, LLE

Hyvdrolegic ¢ Hvdraulic Engineer




WATERSHED J

HYROLOGIC PARAMETERS WORKSHEET

Project No: 18-002-A-001D Date:  9/6/2019
Location: La Cholla Wash at Vista Del Oro
idal Cordi Northing [ ‘Easting | Latitude | Longitude
Centroidal Cordinates BEL087.15] 537,764.33]  32.447E] 1110055
PIMA COUNTY METHOD
Length.of | - Length to Vegetation %
Arez Water | A Height | Centroid, | Weighted |  Cover  |Imparvious|Soils % |Soils 3% | Soils %
{ac} Course [ft} {ft) Eeadt) ] rbw Density | Weighted | B c D
246.8 18095 228.3 9048 0.032 20 20.8 10,0 | 18.7 | 71.3
Curve Area of | % ofCurve
SOILS NLLnber‘ Soils {ac) | Number
B 8.6 24,63 8.2
C 828.2 46,20 16.5
3] 91.2 175,93 £5.0
L=nd Use / |Aren of Use] % of fotl | Basn | % Basin %
acre (ac) Arga Factor rib | Factar | Impervious| [mperyious
Natural 200.8 81.4 0.035 0285 5 4.1
<1 House 0.0 0.0 0.033 0.0000 10 [eX0) |
High Dev 46.0 18.6 0.02 0.0037 90 16§l

!rea 1. loss Transform | :Canopy | Baseflow

Loss Curve | Impervious
{rmi’) Method .| ‘Method | -Msthiod | Method | Number % Lag Time (rin)
SCS Curve | SCE Unit
0,385564 | Number | Hydrograp Nohe None 89.8 20.8 46.9

BOGARDUS ENGINEERING, LLC

Hvdrologic 7 Hvdranlic Engitteer
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WATERSHED K

HYROLOGIC PARAMETERS WORKSHEET

Project No: 18-002-A-001D Date: 9/6/2019
Location: La Cholla Wash at Vista Del Oro

. T Latitud jtuds
Centroidal Cordinates Northihg Easting atitude | Longil udegl

980,731.26{512,733.29 32.4476] -111.006

PIMA COUNTY METHOD

Length of Length ta Vegetation %
Area _water | A Helght | centroid, | Weighted |  Cover  {impervious |Soils 3| Soils 5| Soils %
{ac) Course (ft) (ft) Lea (R} nbw Density | Weighted B C D
2137 B911 177.5 4455 0.024 20 43.6 0.0 0.0 | 100.0

Curve Area af | % of Curve
SOILS Number | Saoils {ac} | Nurmber

B 826 0.0
o} 88.2 0.0 213.70
8] 912 213,70 91.2
Land Use / |Area of Use] % of Total Basin % Basin %
acre | (=) . Area Factor nb Factor  Jmpervious | Impervious
Natural 304 14.2 0.035 0.0050 5 Q.7
<1 House 0.0 0.0 0.035 0.00C00 10 0.0
3.5 Houses 1834 85.8 0.022 0.0189 50 42.9'

loss [ Transform | Canopy | Basefiow | Loss Curvie | iImpervious
(mi%) tethod | Method | Methed Methad | Number % Lag Time. {min)
SC5Curve | SCE Unit
0.3338375{ Nuymber | Hydrograp None None 91,2 43,6 16.2

BOGARDUS ENGINEERING, LLC

Huvdrolagic / Flvdraniic Lngineer
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WATERSHED 2

HYROLOGIC PARAMETERS WORKSHEET

Project No: 18-002-A-001D Date: 9/6/2019
Location: La Cholla Wash at Vista Del Oro
Gentroidal Cordinates Northing | Easting | Latitude | Longitude ]
. 976,709,37] 503,639.13 323814] -111.0203)
PIMA COUNTY METHCD
Length of : Length to Vegetation %
Area Water | A Height | Centroid, | Welghted | Cover  [Impervious| Soils %|Soils | Soils %
{ac) Course {ft) Ify L (FE) nbw Density | Weighted | B C D
47,52 3192 119.2 1556 0.035 20 1.6 736 | 132 1 13.2
Curve Area of | % of Curve
SQILS Number | Soils (ac} | Number
B 826 3499 60,3
C 83.2 6.27 116
3] 91.2 6.27 12.0
land Use /|Area of Use| % of Total Basin % Basin’ %
acre fac) Area | Factornb | Factor " | Imperidous} impervious
Natural 42,66 89.8 0.035 0.0314 5 4.5
<1 House 0.0 . 0,035 {.0000 10 L |
2 Houses 4,86 10.2 0.032 0.0033 30 3.1'
HEC-HMS
Area - losg | Traniform.| Caopy | Baseflow | loss Curve [Impervious) |
(mi) Method | Methad | Msthod | Method | Number 5 Lag Time {min]
SCS Curve | SCE Unit
0,07425 Number HydroErap MNone None 84.5 1.6 13.0

BOGARDUS ENGINEERING, LLC

Hydrologic / Hydroulic Bngineer
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HEC-HMS Reach Storage / Discharge Computations

REACH 1 INPUT SUMMARY

Project No: 18-002-A-001D Date: 9/8/2019
Location: La Cholla Wash at Vista Dei Oro
Description:

1. Route Basin J through Basin G to Junction 1

2. Junction 1 combines Basin G, Basin F, and Routed Basin J

3. Starting Q, initial trial is USGS Regession computation for routed watershed

4. Subsequent starting 100 HMS output to generate HEC-RAS madel

5. Balance Q2100 used in HEC-RAS to develop Volume with Q100 cut from HEC-HIMS, match within 5%

Upstream Downstream Basin G
Upstram Reach Down Reach | Number of
Basinor | Upstream |Storage Cross stream | Downstream |Storage C;"o_ss Reuting Sub-
Junctiom | 0100 {cfs) | . Section Basin Q100 {cfs) Section Basins
J 236.1 1144 G 891.00 731 4

p A RO ON DATA DOWNSTREAM CROSS SECTION DATA
A Profile q Tota ome g AVEL profile QTotal  Volume
a a Station

1144 0.2 59 7.22

1144 0.4 118 12.33f 731 0.4 356 1583
1144 0.6 178 16.85] 731 0.6 535 21.71
1144 0.8 237 20.93] 731 0.8 713 27.51
1144 1.0 296 24.74 s 10 891 33.08]
1144 1.3 355 28.6 731 12 1069 38.99)
1144 15 444 34,39 731 15 1337 46.62]

HEC-HMS STORAGE ROUTING
TABLE1

6.58 237
8.34 296
10.29 355
12.23 444

BOGARDUS ENGINEERING, LLE

Hydrologic / Hycranlic Engineer
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REACH 2 INPUT SUMMARY

Daté H

Project No: 18-002-A-001D 9/6/2019
Location: La Cholla Wash at Vista Del Oro
Description:

1. Route Basin | through Basin E to Jupction 2

2. Junction 1 combines Basin E, Basin £, and Routed Basin !

3. Starting Q, initial trial is USGS Regession computation for routed watershed

4. Subsequent starting Q100 HMS cutput to generate HEC-RAS madel

5. Balance Q100 used in HEC-RAS to develop Volume with Q100 ocut from HEC-HMS, match within 5%

Upsiream Downstream BasinE
Reach Down Reach Number of
Upstram | Upstream |Storage Cross stream | Downstream {Storage Cross| Rauting Sub-
Basin | Q100 (¢fs) |  Section Basin | Q100 {cfs} | = Section Basins
| 577.4 44 £ 442.3 527 4

UPSTREAM CROSS SECTION DATA

DOWNSTREAM CROSS SECTION DATA

S:?;::n Profile Q Taotal Volume Si::t,::n Profile Q Total \';ZICL?;)E

527 Q.2 ga.5 4.77)

527 04 176.2 8.07

R 527 a.s 265.4 10.95'

044 0.8 462 33.37 527 0.8 353.8 13.72'

944 1.0 577 39.77 527 1.0 4432,3 16.39'

044 1.2 693 46.16]8 527 1.2 530.8 19.03'

944 1.5 866 55.14' 527 1.5 663.5 22.81'

6.49 116
11.31 231
15.65 346
19.65 462
23.38 577
27.13 693
32.33 866

BOGARDUS ENGINEERING, LLC

Hydrologic / Hydrandic Engineer
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REACH 3 INPUT SUMMARY

Project No; 18-002-A-001D Date: 9/6/2019
Location: La Cholla Wash at Vista Del Oro
Description:

1. Route Basin H through Basin K to Junction 4

2. Junction & combines Basin K, and Routed BasinH

3. Starting Q, initial trial is USGS Regession computation for routed watershed

4. Subsequent starting Q100 HMS output to generate HEC-RAS model

5. Batance Q100 used in HEC-RAS to develop Valume with Q100 out from HEC-HMS,match within 59

Upsiream Downstream Basin E
Reach Cown - - Reach Number of
Upstram | Upstream |Storage Cross stream | Downstream Storage Cross| Routing Sub-
Basin Q100 (cfs) Section Basin Q100 {cfs) Section Basins
H 288.5 825 K 488.2 1130 4

AM CRO ATA DOWNSTREAM CROSS SECTION DATA
0 = River : Volume
Q 3 ] Station Profile Q Total (ac-ft)

825 0.2 58 3,83 1120 0.2 08 5.57
825 0.4 115 6.58] 1130 0.4 195 9.47
825 0.6 173 s.03] 1130 0.6 293 12.99
825 0.8 231 11.06] 1130 0.8 391 15.86,
825 1.0 289 13.26] 1130 1.0 488 18.78
825 1.2 346 15.08] 1130 1.2 586 21.54
825 15 433 18.15] 1130 15 732 26.13]

174 S8
289 115
4.06 173
4.8 231
5,52 289
6,46 346

8 433

BOGARDUS ENGINEERING, LLC

Hydvologic / Hydraulic Engineer
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HEC-HMS Lag Time Analysis

Lag Time Analysis

Project No: 18-002-A-001D Date: 9/6/2019
Location: La Cholta Wash at Vista Del Oro
Pa= 2-Year, 24-hour rainfall {in)= 1.82

WATERSHED A

HEC-RAS
HEC-RAS { Channel
Average | Travel Travel .| AVG Time to
Length Slope Velocity | Time | Time Avg| Velocity Te Lag
Reach (ft) (fe/f) | n-value | {fps) (min} (hr). {fps} (min) {min)
Sheet Flow 100! 0.01900 0.060 .20 [ 3.5
Paved ""1078| "0.61022] " 0.011 2,05 8.747967 ) Y 524
Unpaved 1168|0043 0.045 23| 0.690476 0.7 o4
Channel | 1571 S | I
Total 2863 236 14.2

Note: The travel time through a subreach should be approximately equal to the simulation time step

Approximate distance traveled in time step 1627 ft
Time step= 5
Minimum number of reaches for routing= _ 2

Length Top Froude #

River Sta {Q Channel| Trvl Time | W.S. Elev| Volume | Vel Chnl Chnl Width Area Chl
(7 | {acre-ft) | (fifs) () {f) {sq ft)

2503.21 592  84.14
2801.61 0.84 EX Y] B GV S X T YT 6.97
2498.04 0.79 211 Tes| Ta33s| 2461 0.73
"3495,88 0.74 535 " e3ee|  Zles|  ibg2| 093
3493.56 0.72 7373 13988 3153|1196 153
2490.45 0.67 555 93.58[ 55,63 74,63 1.7

2487.84)  0.62) 484 6129 49.02| 2183 111
2485711 058|405 1903|2751 3103] 0544
248544 057 489  5009] 4199|  2107]  o0.84)

107 75.7|  008| 248383 0.55 g03|  e133]  3ma9| 1274 183

106 75.7 0.08| 248192 0.53 5.86 5057 27,86 14.19 1,32
05| ys7l  oo0s| 2480200 051  477]  97.03f 3904 1614 1.23
iga| ST 0.07| 247711 0.44 0.97] 117.28 52.50 42,52 0.13

BOGARDUS ENGINEERING, LLG

Hydrologic / Hydraulic Engiheer
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WATERSED A (Page 2)

Length Tap Froude #
River Sta | Channel| Trvl Time | W.S. Elev| Volume | Vel Chnl Chnl Width Area Chl
[cfs) AVG (hrs} His} {acre-ft) (ft/s) (ft}) (ft) {sq ft)
2474.21
2469,22
2466.35 ) 0
100 75,7 0.00] " 2460.49 421 T "33.18] 18.09 1,00

BOGRRDUS ENGINEERING, LLC

Hydrologic / Hydraulic Engineer
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| Lag Time Analysis

Project No: 18-002-A-0010 . Date: 9/6/2019

Location: La Cholla Wash at Vista Del Cro
Po= 2-Year, 24-hour rainfall (in)= 182

WA |ERSHED B

HEC-RAS
HEC-RAS | Channel
. Average | Travel Travel AVG Time to
Length Slope Velocity | Time | Time Avg | Velocity Te Lag
Reach {ft) (fe/ft) n-value [fps) {min} {hr) (fps) {min) {min)
Sheet Flow T00| 0.019000] . 0.000 ) o T8
st 0
1336 0.012521]  0.045 105 114 1 6.9
1 ionEy T T [TX:7] I ¥ 5 40,3 241
Total 12154 ss.0  34.8

Note; The travel time through a subreach should be approximately equal to the simulation time step

Approximate distance traveled in time step 2162 ft
Time step= 5
Minimum number of reaches frouting= 6

Length Top Froude #

River Sta |Q Channel| Trvl Time | W.S. Elev | Volume | Vel Chnl Chnl Width Area

{cfs) | AVG (hrs) {acre-ft) | (ft/s) () (i3] (sq ft)
2661.71 5000 20770 12115
"""""" PN TN 0.65] Jé56.84 TN A1 I T v o] N 1 79.33 0.9
0.62 is.00f 623|387 70| 15235 80,02 1.33
0.5G XTI 1| o XY T Iy X ¥ i
0.59 8.37| izsoo| 11173 89.23
0.58 FEN: 51 I ) I 7 | I X 60.67

236| 284l 056| 263794 1350l " saof 2a770| 70.32 6072
235 2841 0.54| 263294 13,04 7.52 297,70 115,50 75,61

34| 2841| 053] 262818 1253 82| 153.84|  90.06| 7177
33| amaa 0.51| 262444 1232 958| 14385 7812 4824
I E7] B 0.50| 2622.68] 1210 sg0|  1a3n1| 13691  85.20
“““““ 231 2841 0.49| 361983 TInElBF2| 8627 10119|  88.62

230] 840 0,49 761800 167 B.Be| inidi 66.10 £9.29

BOGARDUS ENGINEERING, LLC
Hydrologie / Hydraulic Engineer
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WATERSED B (Page 2)

0.47] 2615280 11.42 7.07| 13550] 117.61
0.46] 261296 1116|723  18715] 12171
0.45| 2600.44| 1073 18815 146.87
0.43| 2606.46  10.36 [ 578
041| 260138 " 9.90 85.44
0.39] 259501 9.36 66,60

0.37| 2589.05 897 53.49

0.37] 2s85.49 60.17

0.35| 258027 : 57,39

0.33] 357563 798" 3g.7a| "
032 257128 7.67 3125

0.311 566,24 7.33

0.29| "2560.98 6.61

0.27|  2555.03 6.52

0.26] 2549.73] " 616
70.24] 254546 5.67
0.21| 754032 512 717 29770l 108,21

019| 253576 4| G42] 29770 94.67
018| 252878 2323|1160 297.70|  59.98
o016 252320| " "383| Esg| 297.70| 9356
014 251738 3a3[ 997 5002|4604
“012| 250618 287 971 3e4.06] 59.28
0.i0| 250020 28| 697 29198 4815
0.09| “zasa2a| " zoal " T3g9l 3073 13094
006 248911| " 151| ass| 13337 12424
005 2485880 133|702 15362 11136
004] 248333 108|471 18626 18583
002| 24773 0.55 6.5 122.23| " 162.24
001| 247519 036 7.04| 19459 116,97
0| 34718 T EAT 236.14

BOGARDUS ENGINEERING, LLG

Hydrologic / Hydraulic Engineer




Lag Time Analysis

Project No: 18-002-A-C01D Date:  9/6/2019
Location: La Cholla Wash at Vista Del Oro
Py= 2-Year, 24-hour rainfall (in)= 1.82

WATERSHED C

1 HEC-HAS
: HEC-RAS | Channel
) i Average | Travel Travel AVG Time to
" Length Slope - Velocity | Time | Time Avg | Velocity Tc lag
Reach (ft) {ft/F8) n-value (fps) {min) {hr) (fps) {min) {min})
Sheet Flow 0.0
paved ] T ) 6.0 0.0
unpaved T ] 0.0 0.0]
Ch i o 0.32 618 192 11.5
Total 5576.48 192 11.5

Note: The travel time through a subreach should ke approximately equal to the simulation time step

Approximate distance traveled In time step 1855 ft
Time step= 5
Minlmum number of reaches for routing= 3

Length Tap Froude #
River Sta |Q Channel] Trvl Time { W.5. Efev | Volume | Vel Chnl Chnl Width Area

[cfs) | AVG [hrs) {acre-ft) {ft/s) (ft) (f) {sq ft)
2580.20 . 679 29350} 58.09
357580 TR0 29350 3136
0.29] 257146 6.10] 20424f  87.04 55.91

335 "0.28] 3565.85 547 a6l 10018 el
324 0.26| 2560.57 a40| 38170] 9974|7529
333 024 3554 65 E]| Y] I TENT 8

023| 254864 6.04[ "13140f 10447 7110

322|

713| “3iso08] 12117 83.41 124
543| "18171) 14384 "60.60
5.39] 204.26] 318.85| 113.02
0.18] 252955 742| agsEal 120,49 74.51
""0.15[ "3518.58 797 isags| 22408 87.92
0.13] 251439 4" R R T ie6.37) 21487 83,81

BOGARDUS ENGINEERING, LLC

Hydrologic / Hydraulic Enginger

0.22| 2546.13
0.20] 2539.67
049] 253517
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318




WATERSED C (Page 2)

Length Top Froude #
River 5ta  QChannel Trvl Time W.S. Elev  Volume Vel Chnl Chnl Width Area Chl
(cfs)  AVG (hrs) (f)  {acre-ft) (ft)
seaa| 012 350762 367 676 12797  98.43
) 0.11] 250483 121.32
"""""""" 13| “3edd| " oiil %0375/ T330|  6o4| 13628 8045
“312| " 3644 0.0 2359.96 310{ 617 229.43] 8599
311| " 3s4.4]  0.08| 2495.05 268 432 dse41) 188.82
10| 3eaal T T007| 248749 210| " sEel {3717 175.43|
‘309 “3ea4|  co6| 248388 187 747 dosio{  70.87
308|  3e4.4|  006| 2481.24 172 7.28 57.6| 7158
307) 3644|008 347996 ish| T e@d| | Sdei[ @502
306|  "36d4.4|  oo5| 24788 157 698  S6.01)  92.08
305 364.4 0.05| 2477.92 148] ea19] " 6Lzl 128.48|
300|364 To04| a7eal LA TTTUEAY| Rl 11352
303| " 364.4]  o04| 2472387 125 638 312,65 1187
“'302| 3644 002 45| " o69| a7 1841l 213E
“301] T 3eadl T U001| 246508 031)468|  i#3.8|  256.53
""""""""" 300f 3644 0| 246148 B 13453

BOGARDUS ENGINEERING, LLC

Hydrologic / Hydraulic Engineer




Lag Time Analysis

Project No; 18-002-A-001D Date: 9/6/2015
Location: La Cholla Wash at Vista Del Oro
P,= 2-Year, 24-hour rainfall {in)= 1.82
WATERSHED D
| HEC-RAS
HEC-RAS | Channmel
Average | - Travel Travel AVG Time to
Length Slope Velacity Time | Time Avg| Velotity Te lag
Reach [ft} (Fe/ft) n-value |fps)” {min) {hr) {fps) (min) {min)
Sheet How ' C.0 0.0]
[raved 0.0 0.0
Jungaved
|Channel 1792.84 a.12 4.54 7.2 4.3]
| )
Total 1792.84 72 4.3

Note: The travel time through a subreach should be approximately equal to the simulation time step

Approximate distance traveled in time step 1362 ft

Time step= 5

Minimum number of reaches for routing= 1

Q Length Top Froude #
River Sta { Channel | Trvi Time | W.S. Elev | Volume | Vel Chnl Chnl Width Chl
{cfs) AVG (hrs) [ft) lacre-ft) (ft/s) (ft) {ft)
107 ] 2810.42
406 67.6 0.11} 2606.95 0.60 4.18 256.12 22,94 16.29 0.87
405 67.6 0.09y 2603.56 0.50 5.02 256.12 25.33 1645 - 1.03]
404 67.6 0.07] 2599.67 0.40 367 256.12 30.74 19.78 0.76
403 67.6 0.05] 2596.63 0.29 4,08 256,12 32.46 16.58 1.01
402 67.6 0.03] 2592.56 0.19 4.58 256.12 3251 16.87 Q.69
401 67.6 0.02] 2587.38 0.10 5,67 256.12 33.09 14.48 1.32
400 67.6 0.001 2580.01 3.51 28.81 19.27 0.76
BOGARDUS EXGIHEERLNG

Hyvdralogic / Hydranlic Enginear
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Lag Time Analysis

Project No:

Location:

18-002-A-001D
La Cholla Wash at Vista Del Cro

Fy= 2-Year, 24-hour rainfall {in)=

WATERSHED E

1.82

Date:

9612019

Total

HEC RAS
HEC-RAS | Channel
Aveérage | Travel Travel AVG Time to
Langth Slope Velacity Time § Time Avg | Velecity Te lag
Reach (ft} {ft/ft) n-value (fps) {min) (hn) {fps) {min) {min)
Sheet Flow
Paved
[unpaved
Channel 9306 0.44 7.56 26.4 15.8'
|
9305.73 264 15.8

Note: The travel time through a subreach should be approximately equat to the simulation time step

Approximate distance traveled in time step 2267 ft

Time step= 5

Minimum number of reaches for routing= 4

Q eng op oude

527 442,53 0.44] 2735.31 16.39 9.62] 260.84 43.31 66.28 1,10
526 442.3 0.43] 2732.64 15.99 8.92 351.36 44,69 68.37 1.00
525 4423 D41f 272880 15.37 6.82] 35136 95,15 84.95 1.08
524 442.3 0.38] 2724.18 14.65 7.03] 351.36 101.85 93.32 091
523 442.3 0.37] 271848 13.89 5.89 351.36 126.51 96.33 1.13
522 442.3 0.35] 271158 13,26 8,07 335.14 48.63 58.69 1.11'
521 442.3 0.34] 2707.85 12,67 5,43 311.14 121.32 93,72 0.93'
520 442.3 0.323 2703.70 12,11 8.44] 457,92 59.79 64,31 1.04]
519 442.3 0.30] 2697.58 11.31 7.6 33808 116.08 88.59 1.20
518 442.3 D.28] 2689.31 10.78 10,201 314,53 35,90 47.57 1.36
517 442.3 0.28] 258573 10.38 6.54] 351.36 A7.88 68.03 0.941
516 442.3 0.26] 268182 9.77 6.58] 351.36 £7.68 77.66 0.80)
515 442.3 0.25] 2675.31 9.27 9.49 351.36 33.92 47.12 1.36

BOGARDUS ENGINEERING, LLC

Hyerologic / Hydranlic Engineer




WATERSED E {Page 2)

Q Lenath Top Froude #
River Sta | Channel | Trvl Tire | W.5, Bley| Volume | Vel Chnl Chnl Width Area Chl
{cfs) AVG {hrs) (ft} {acre-ft) (ft/s) (ft) [ft) (sq ft)
2670.05 \ 94.97

513 44323 0.22| 2666.09 2.06 7.73 371.93 151.33] 103.15 0.94
512 4423 0.19| 2660.56 7.30 6.46 330.79 100.65 74.75 1.21
511 442.3 0.18] 2653.66 6,23 9.22 351.36 28.93 50.35 1.13]
510, 4423 0.17] 2648.89] 040 8.94 351,36 62.73 56.48 1,14
509 4423 0.16] 2844.13 5.91 7.87 373.31 57.98 63.81 1.11
508 442.3 0.14] 2637.19 5.31 7.53 329.42 11541 77.86 1.26)
507 442.3 0.13] 263086 4,77 8.08 351.36 53.57 64.21 1.07
506 442.3 0.11] 2624.85 4.25 10.17 294.59 74.82 63.56 1.39
505 442.3 016G} 2619.80 3.79 6.47 330.58 69.04 74.16 Q.57
504 442.3 0.09} 261443 3.25 6.92] 43203 8d.77 66,88 1,17
503 442.3 0.06f 2607.34 245 7.00 376.20] 127.69 94.62 1.26)
502 442.3 0.04] 2600.98 171 7.12 32342 83.73 77.10 1.04]
501 442.3 0.02] 2595.86 0.84 2.86 260.85 269,80 156.08 077
500 442.3 G.00] 2591.78 183.67 125.94 0.00

BOGARDUS ENGIHEERING, LLE

Hydralogic / Hydraulic Engineer
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Lag Time Analysis

Project No: 18-002-A-001D Date: 9/6/2019

Location: La Cholla Wash at Vista Del Oro
Py= 2.¥ear, 24-hour rainfall {in)= 1.82
WATERSHEDF
HEC-RAS
. HEC-RAS | Channel .
Average | Travel Travel AVE Time to
Lergth Slope Velocity Time | Time Ava| Velocity Tc Lag
Reach {ft) (fe/ft) n-value (fps) {min) {hr} {fps} {min) {min)
Sheet Flo 575 0.021043 0.06 2.20 24.8| 14.9
fPaved 2704{ 0.016013 0.011 2.80 16.1 16.1 9.7
Unipaved . 0.0 0.0
Channel 11122 0.59 6.58 35.4 21.2
Total 14401.22 763 45.8

Nate: The trave) time through a subreach should be approximately equal to the simulation time step

Approximate distance traveled in time step 1974 ft
Time step= 5
Minimum number of reaches for rauting= 7
Lenath Froude ¥
River Sta Trvl Time Volume | Vel Chnl chn} Chi
AVG (hrs) {acre-ft) {ft/s) {ft)
278548 i5.81 5.96 347.57
63D 305.7 0.57| 277946 15,17 5.57 347.57 119.65 72.8 1.11
629 305.7 0.55| 2773.57 14,65 5.2 304.35 81.84 59.04 1,05
628 305.7 0.53] 276253 14.26 7.45 390,78 64,22 5091 098]
627 305.7 0.51] 2762.38 13,79 6.89) 347.57 65.01 54.93 1.05
626 305.7 0.5] 275591 13.37 6.55 347.57 51 49,16 1.07
25 305.7 048] 275097 12.91 5.66 347.57 77.15 66.54 0.79)
624 305.7 0.46f 2747.62 12.39 4,82 347.57 88,77 63.43 1
623 305.7 0.44] 273977 11.95 5.86 347.57 99.68 45.57 1.72
622 305.7 0.42] 273321 11.45 5.51 347.57 137.73 82,49 1,11
621 305.7 04| 2%:1.92 10.91 6.37 347.57 4AB.78, 51.45 0.98
620 305.7 0.39] 272207 10.55 846 695.14 34.12 A0.4 1.13'
£19 305.7 0.36| 2710.27 9.88 7.95 447.43 48.68 4296 1.13'

BOGARDUS ENGINEERING, LLC

Hydrologic / Hydranlic Engineer




WATERSED F (Page 2)

Q Length Top Fraude #
River Sta | Channel | Trvl Time | W.S. Elevi Valume | Vel Chnl Chnl Width Area
fcfsy | AVG [hrs) {acre-ft) {ft/s) {fi) [ft) {sq i)
2704.27 28.42
817 305.7 0.34] 2701.49 9.21 7.09 223,43 28.07 43.13 1.0c]
- 816 305.7 0.33] 2698.41 898 7.05 47170 32,93 4£4.40 1.00
" 615 305.7 0.31] 2680.47 8.55 3.92 347.57 27.24 34.38 1.37|

614 305.7 0.29] 2685.28 8.04 6.59 247.57] 13041 95,33 0.84)
613 305.7 0.28] 2679.34 7.52 8.74| . 34757 27.64 34.26 1.37

612 305.7 0.26] 267543 6.85 3.15 347.57 219.65] 13250 0.71
611 305.7 0.23] 2669.88 5.99 4.14 347.57 142.74 82,43 .85
610 305.7 0.20] 2665.06 5.36 5.58 347.57 114.56 76,98 0.84)
509 305.7 0.19] 2659.20 4.89 8.59 347.57 6345 40.87 1.54]
608 305.7 0.17] 2654.65 443 6.73]  347.57 87.24 73.60 1.10
607 305.7 0,15| 2650.34 3.85 5,29 347.57 74.56) 72.02 0.80]
606 305.7 0.12] 2864566 3.20 6.18 347,57 115.14; 91.57 1.1§
605 305.7 0,09] 2641.15 2.37 5.46 347.57 189.20 115.75 O.SSI
604 305.7 0.07] 263549 1.69 6.59 354,30 85.46 53.33 1.24'

603 305.7 0.05] 2628.80 1.20 5.82 340,84 80.96 68.98 0.98’
_60a|  F57|  0.03| desddd| 073 78| 3azs7| 4107  ssa3| oo
601 305.7 0.01] 2619.79 .33 8,13 347,57 68.10 4475 1.25!
600 305.7 0.00] 2610.99 8.15 35.50 37.50 1.41'

BOGARDUS ENGINEERING, LLC

Hydrologic / Hydraulic Engineer
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Lag Time Analysis

Project No: 18-002-A-001D Date: 9/6/2019
Location: La Cholla Wash at Vista Del Cro
Py= 2Year, 24-hour rainfall (in)= 1.82
HECRAS
HEC-RAS | Channel )
: Average | Travel Travel AVG Time to
Length Slope Velocity Time | Time Avg | Velccity Te Lag
Reach {ft) [ft/ft) n-value {fps) {min) (hr) (fps) {min) {min)
I?egFIow 0.0 0.0
Jraved 0.0 Q.0
iUnpaued Q.0 0.0
Channel 10354 0.44 9.58 264 15.8)
|
Total 10354 264 15.8
Note: The travel time through a subreach shauld be approximately equal to the simulation time step
Approximate distance traveled in time step 2874 ft
Time step= 5
Minimum number of reaches for routing= 4
e Q0 =] e
a a - a o d A
A acre O
. 731] 891.00 0.447 2775.29 33.08 7.85] 29609 86.23] 117.0%] - 111
730 891.00 0.43[ 2772.88 32.35 9.29] 34445 68.33] 12963] 0.8
729 891,00 0.42] 2766.57 31.47 13.58 326.04 52.97 92.25 1,53
728 29100 0.41] 2763.16 30.68 10,95 306.03 58.33 119.73 1.00)
727 891.00 0.39] 2758.80 29.79 10.68 320.14 108.99 133.53 1.26)
726 231,00 0.38] 2754.56 28.75 9.05 340.25 88.63 145.60 091

725]  891.00 0.37] 2748.74 27.74 il.44] 25745 96.18] 109.02 1.32
724] 89100 0.36f 2744.90 27.00 9.42| 238,03| 108.62] 142.56 1.08
7231  891.00 0.34] 2741.60 26.01 8.25| 182.94| 17850} 218.86 1.02

722 891.00 0.33] 2738.9% 25,21 9.19 140.83 106.28 162.65 1.19
721 891.00 0.33] 2735.08 24,69 6.59 278.05 77.10 156.87 0.70
720 891.00 0.31] 2731.73 23:61 B.36] 43711 117.87 180.93 0.80)
719 891.00 0.29| 2725.57 22.12 11.99 305.57 122.99 116.99 1.40)

BOGARDUS ENGIHEERING, LLC

Hvdrologic / Hydraulic Engineer
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WATERSED G (Page 2)

Q Length Top Froude ¥
River Sta | Charmnel [ Trv Time | W.S. Elev | Volume | Vel Chnl Chnl Width Area Chi
[cfs) AVG [hrs) [ft} {acre-ft} (Ft/s} {ft} [ft) {sq ft)
272115

717 891 0.26f 2713.50 19.54 7.81 321.03 214.65 137.17 1.35
716 891 0.24] 2708.35 18.49 8.22 371.65 107.62, 156.13 0.94
715 891 0.22] 270376 17.06 10.36| 440.87 160.06 183,35 1.17
714 891 0.20] 269857 15.30 2.00 251,82 111,17 165.91 0.9t
713 891 0.19} 2693.56 14.44, 11.76 345.34 205.57 128.75 1.64]
712 891 0.17] 2689.12 13,15 6.88 201.03 222,74 196.03 1.15
711 891 0.16f 2686.47 12.21 7.29 171.23 231.03 212.74 0.87
710 891 015} 2683.16 11,54 10.53 174.45 157.64 130,10 1.32]
709 891 Q0.14} 2680.52 10.97 7.61 343.21 125.70 151.85 1.14
708 391 0.13f 2674.59 9.91 11.13] 494.86 79.66 118.31]. 1,07
707 891 Q.11] 266742 8.48 10.37 346.34 132.31 133.31 1.30)
706 891 0.09] 2651.28 7.19 B.70 3386.95 197.62 190.40 31186
705 891 Q.07] 265637 275 848 293,33 227.17 181.59 1.10|
704 891 0.06] 2651.97 4.87 8.73 755.09 14623 140.11 1.16'
703 891 0.04] 2635.30 2,86 12,98 346.34 25.98 68,66 1.40]
702 891 0.03] 2632.27 213 9.56] 41524 50,11 114,44 0.87
701 891 0.02] 2625.29 1.20 12,36 242,08 41,94 7885 = 132
700 891 0.01] 2618.88 0.77 11.86 377.71 35.89 74,51 1.464

BOGARDUS ENGINEERING, LLC

Hydrologic / Hydrawlic Engineer




Lag Time Analysis

Project No: 18-002-A-001D Date: 9/6/2019
Location: La Cholla Wash at Vista Del Oro
Py= 2-Year, 24-hour rainfall (in)= 1.82
AECRAS |
HEC-RAS | Channel |-
Average | Travel Travel AVG Time to
Length Slope Velocity Time } Time Avg | Velocity Te Lag
Reach |  (ft} {fefit) | nvalue | (fps) {min) {hr) {fps} {min) | {min)
[heet Fiow TO0[ 0.400000)  o0% TS 11
fPaved 537| 0.0090311 c.011 2.00 4.5 4.5 27
Junpaved 2946| 0.013578 0.045 1.95 25.2 25.2 15.1
Channel 8673 0.54 5.56 324 19.4]
|
Total 1225555 gzs 38.4

Note: The travel time through a subreach should bé approximately equal to the simulation time step

Approximate distance traveled in time step 1789 ft
Time step= 5
Minimum number of reaches for routing= 7
0 erp o oude
Rive a e B O g = d Area
835 2885 0.54] 2868.19 13.26 7.00 288.86 77.69 6C.22
224 2885 0.53] 2861.69 12.93 8.42 267.45 37.95 37.84
823 2885 0.52f 2858.45 12.60 5.30 355.56 94.37 60.14
822 2845 04813853 16|  i206|  SbD| 43646 8583 6457
821 288.5 0.47| 2847.00 11.46 £,90 348.80 51,13 55,96
820 288.5 0.45] 284181 11.02 6.79 291.20 83.30 51.88
819 288.5 0.43| 2838.38 10.59 5.49 406,40 108,87 76,97
818] 28850 0.40| 283202  9s81]  614] 34880] 127.35] 6892
817 288.5 0.38) 2826.70 9.30 5.31 271.67 124,74 84,47
816 2B8.5 0.36] 282294 8.80 6.02 387.57 102.68 73.65
815 2BB.5 0.33] 2817.93 R.09 5,587 348.43 123.03 87.55
814 288.5 0.30] 2813.58 741 518 326.45 137.12 82.62
813 288.5 0.28] 280876 6.84 6,13 406.07 86.05 63.59

BOGARDUS EHGINEERING, LLC

Hydrologic / Hydranlic Engineer




WATERSED H (Page 2)

Q Length Top Froude #
River Sta | Chanpel | Trvt Time { W.S. Elev | Volume | Vel Chnl Chnt width chl
[cfs) AVG (hrs) (ft) {acre-ft) [ft/s) (ft) [ft}
2803.17 . 371.01 170.82

811 288.5 0.21] 2797.81 5.21 5.87 329.39 75.97 6291 0.90
210 288.5 0.19{ 2793.06 4,73 4.80 340.44 81.95 63.59 0.87
809 288.5 0.17f 2788.29 4.21 4.49 357.16 123.87 69.26 c.98)
808 288.5 0.151 2782.27 3.72 5.91 373,73 48,28 48,93 1.01
807 288.5 0.13] 2777.85 3,25 5,72 281.04 53.61 60.27 0.74
8086 288.5 0.12f 2774.68 2.88 6.46] 445,69 63.05 57.05 0.94}
205 283.5 0.09] 2769.68 2.13 5.68 278.41 74.00 89.38 0.69|
804 288.5 0.07| 2766.14 1.69 8.39 365.12 51.38 46.53 1.07'
803 288.5 0.05| 2760.82 1.22 5.12 348.80 84.15 66.18 1.00§
802 288.5 0.03| 2756.15 - 0.78 6.04 343.80 47,55 49,29 0.83
801 2885 0.02] 275167 0.37 7.39 348,24 36,73 46.44 0.94,
800 288.5 0.00| 2746.77 5,39 52,96 47.34 1.11

BOGARDUS ENGINEERING, LLC

Hydralogic / Hydranlic Engineer




Lag Time Analysis

Project No: 18-002-A-001D Date: 9/6/2019
Location: La Cholla Wash at Vista Del Oro
Py= 2-Year, 24-hour rainfall (in)= 1.82
WATERSHED |
HEC-RAS
HEC-RAS | Channel
Average | Travel Travel AVG Time to
Siope Velocity Time . | Time Avg | Velocity Tc Lag
Reach [Jlength (ft)} (ft/ft) n-value {fps) {min) (hr} {fps) [min) {min)
Sheet Flow 100] 0.026000 0.06 56 34
JPaved, 0.0 0.0]
IUnpaved 652| 0.025414 0.045 2.40 45 4.5 2.7
Channel 1546G C.B0 7.20 48.0 28.8
Total | 16212.07 sa1  34.9

Note: The travel time through a subreach should be approximately equal to the simulation time step

Approximate distance traveled in time step 2159 ft

Time step= 5

Minirum nember of reaches for routing= g

Length Top Froude #
River Sta |Q Channel| Trvl Time | W.S. Elev | Volume | Vei Chnl Chnl Width Area Chl
[efs) AVG (hrs) {ft) {acre-ft) [ftfs) [ft) {ft) [sq ft)
2954.06 30.77 4.30 322,16

943 577.4 0.77( 2949.88 38.42 376 256.35 280.85 197.25 0.62
942 5774 0.75] 2946.25 37.46 6,17 380,08 151,65 130.25 0.99
941 5774 0.73] 294173 36.35 6.46 327.5% 127.85 125.09 0.78]
940 577.4 0.72| 2936.16 35,61 9.59 20%.53 58.05 69.68 1.364
939 5774 0.71] 2933.45 35,11 6.03 21486 111.53 138,61 0.81l
938 577.4 0.69] 2931.42 .41 6.62 352.55 165.83 144.18 G.79I
937] 5774 0.68] 2924.66 33.57 12.22] 35255 54.41 54.24 1.48)
936 5774 .66 202035 32.7¢ 7.14 352,55 112.44 129.85 0.81'
935 5774 C.65] 2914.30 31.97 10.38 352.55 84.32 70.65 1.33'
34 5774 0.63| 2910.90 30.88 3.50 325.30 17418 199.79 D.47I
4933 5714 0.61| 2905.60 29.74 5.85 379.80 83.64 105.57 0.79'
932 5774 0.59] 2898.89 28.94 8.39 352.55 49.50 78.76 O.BQI

BOGARDUS ERGINEERING, LLC

Hydrolagic / Hydraulic Engineer




WATERSED | (Page 2)

Length Tap Froude #
River Sta |Q Channel| Trvl Time | W.5. Elev | Volume | Vel Chnl Chnl Width Area Chl
{cfst  |AVG (hes)]  (fi) {acre-ft) | (ftfs) fft) ft) (sq ft)
. 2894,97
930 577.4 0.56| 2883.53 27.21 7.81 35255 7295 83.48 .96
929 577.4 0.54| 2824.33 26.50 795 39570 94.53 91.72, 1.04]
928 5774 0.52] 2878.90 25.57 288 30041 85.92f 11329 0,95,
927 5774 0.50] 2875.49 24,55 5.3 35255  170.63) 17232 0.77
926 577.4 0.48] 287018 23,35 746 41374 14019] 12519 1.23)
925 5774 0,45] 286345 2213 730 201.36] 12679 13501 0.88]
924 577.4 0.44] 2858.64 21.37 774 29396 99,75 27,13 1,20}
923 577.4 0.43] 2854.37 20.75 6.98] 39259 65.18 94.93 0.78}
022 577.4 0.41] 2850.07 19.89 7.77| 37111 85.41 97.59 1.02}
921 5774 0.39] 2845,33 12,92 693 3s255] 15702 12851 0.580
920 577.4 0.37] 284019 18.06 8.26] 35255 67.80 24.67 1.03]
519 577.4 0.35) 2836.15 17.10 4.41 350.52 120.33 152.33 O.EOI
918 5774 0.33] 2831.00 16.12 870 35459 79.95 92.41 1.13)
917 5774 '0.32| 282581 15.39 8.06| 359.17 67.33 86,89 1,044
916 577.4 0.30] 2820.88 1450 6.89] 34503 05.74] 12716 0.30)
915 577.4 o.28] 2817.31] 1361 774 29503] 65| 9ae2| osg
914 5774 0.27] 281278 13,00 053] 38715 68,34 81.47 1161
g13f 5774 0.25| 2808.42 12.19 7.76] 29121 84,55 100,11 0,93]
912 577.4 0.24] 2805.23 1148 731 46137 9577] 11392 0.874
911 577.4 0.21] 2798.14 10.35 9.93| 31844] 10259 98,08 1.39
g10y 5774 0.20] 278478l 958 6.89 362.12 98.22] 11368 0.81
909 577.4 0.18] 2788.42 .80 877 37978 71,27 73,44 1,46
908 577.4 0.17] 278249 8.02 742 677.87 82.27] 105.16 0.91
ag7 577.4 0.14] 2769.09 6.60 10.21| 35255 107.41 77.96 1.48]
906 577.4 0.12| 2764.85 5.81 658 35255| 10352 116.85 0.92
905 5774 0.10] 2760.53 4,94 7.14| 35255 9281 95,53 0.85
904 577.4 0.08] 2756.48 4.06 646 35255 8213 117.85 0.68
903 5774 0.06] 2752.8¢ 3,05 6.41| 35255 13250 13112 0.86
" go2 577.4 0.04| 2748.38 191 5.10 352.55 146,12 150,33 Q.77
a01 577.4 0.02| 2743.67 0.88 600 35255] 10341 105.38 1.00
900 5774 0.00] 2738.51 7.42 as22]  111.70] 0.92

BOGARDUS ENGINEERING, LLC

Hydrolagic / Hydrawlic Engineer

a7




Lag Time Analysis

Project No: 18-002-A-001D Date: 9/6/2019
Location: La Cholla Wash at Vista Del Oro
o= 2-Year, 24-hour rainfall (in)= 1.82
HEC-RAS
HEC-RAS | Channel
Average Travel Travel AVG Time to
Slope Velocity Time | Time Avg ] Velocity Tc lag
Reach JLength (ft)| (ft/ft) n-value {fps) {min) {hr} (fps) {min) [min}
Fheet Flow 0.0 0.0}
Paved 0.0 O.DI
lUnpaved 2256] 0.022606 G.035 2.00 188 18.8 11.3
Ichannel 15839 0.99 5.60 59.4 35.6
l
Total 18095.03 0.99 782 46,9
Note: The travel time through a subreach should be approximately equal to the simulation time step
Approximate distance traveled in time step 1679 fi
Time step= S
Minimum number of reaches for routing= 11
0
a |Q clume a d Area
1144 206.1 0.99| 3003.61 24.74 5.51 352.33 101.92 67.73 1.01
1143 206.2 0.97] 289592 2418 5.35 352.33 149.7 71.76 1.13]
1142 296.1 0.94| 2989.02 23.62 6.46] 352.33 111.52 66.24 0.96
1141 296.1 0.92] 2983.61 23.03 5.69 352,33 153.5 80.37 1,11
1140 296.1 0.89] 2977.47 22.4 6.02 352,33] 163.59 74.77 0,99
1139 296.1 0.87] 297251 2177 4.69 352,33 98.46 82,57 Q.75
1138 296.1 0.84| 2968.45 21,15 6.34] 35233 86,13, 58.02 G.91)
1137] 2861  0.82] 2963.68 20.56 5.85 352.33 112,15 76.55 0.93]
1136 296,1 0.79] 2959.22 19.88 4.79 352.33 183.3 93.26 0.81
1135 296.1 0.76] 2954.51 19.19 6.03] 352.33 122.23 76.62 0.94,
1134, 296.1 0.73] 2951.29 1847 3.71 352.33 160.54 100.98 0.59
1133 2061 0.715 2947.86 17.77 4.99 352.33 127.92 71.44 0.97'
1132 296.1 0.68] 284297 17.21 5.57 352.33 77.87 67.92 O.SI

BOGARDUS ENGINEERING, LLC

Huvdrologic / Hydranlic Engineer
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WATERSED J (Page 2)

Length Top Froude #
River Sta |Q Channel| Trvl Time | W.S, Elev | Volume | Vel Chnl Chnl Width Area Chl
{cfs) AVG [hrs) {ft) (acre-ft) (ftfs) [fr) (ft) {50 ft)
2939.38 95.45
1130 296.1 0.64| 2935.55 16.08 5.64 352.33 87.96 68.07 0.82
1129 2961 D0.62| 2930.02 15.58 6.09 352.33 94.92 56.25 1.17
1128 296.1 0.6] 202275 15.13 611 352.33 74,12 54.43 1.01
1127 396.1 0.53 20167 14.69 7.3 352.33 92.26 54.75 1.02
1126 296.1 0.56] 2911.35 14.25 6.73 352.33 80.63 55.12 0,96
1125 396.1 0.54| 2907.23 13.85 317 352.33 276.42 93.39 0.96)
1124 296.1 0.51 2902.8 13,02 5.48 352.33 79.56 60.9 0.84)
1123 296.1 0.49] 2898.74 12.51 5.9 352.33 90,67 65.6 0.85]
. 1122 296.1 0.48| 2893.06 12.07 7.05 704.65 40.31 43.04 1.11
1121 296.1 0.44] 2885.84 11.08 5.09 352.33 90.28 79.98 0.84
1120 2961 0.41] 2881.45 10.42 4.84 352.33 139.93 83.14 0.84]
1119 296.1 038 2875.6 9.91 7.2 352.33 527 427 1.063
1118 296.1 0.38| 2870.25 9.47 5.03 352.33 92.26 66.41 0.92
1117 296.1 0.36] 2864.65 2.03 7.29 352.33 29.63 40.6 1.1
1116 296.1 0.34] 2860.04 8.61 5.79 352.33 78.38 65.02 0.92
11151 296.1)  0.32| 2854.27] B} 609 35233 83,64 59.33| 1.02
1114 296.1 0.3 2845.25 7.62 6.13 352.33 13.87 60.23 K] |
1113 296.1 0.28 28441 7.1 5.85 352.33 135,11 68.67 D.QBI
1112 296.1 0.26] 2838.37 6.62 647 352.33 55.63 49.08 0.95'
1111 296.1 0.25] 283374 6.2 6.66 352.33 106.86 54.99 U.BQ'
1110)  296.1 0.22] 2829.97 ~ 5.67 521 352.33 11389 7734 G.QI
1109 296.1 0.2] 282507 5.11 6.48 352.33 67.11 61.04 D.SQI
1108 296.1 0.18] 2819.95 4.57 4.5 352.33 108.25 7245 G.SI
1107 296.1 0.16] 2813.77 4.08 6.51 352.33 42.38 48.79 D.QSI
1106 296.1 0.14]| 2808.9% 3.585 5.62 352.33 112.2 74.19 D.SQ'
1105 296.1 Q.12 2804.2 2.95 4,14 352.33 11216 8t.48 0.82|
1104 2961 0.09] 2800.78 221 3.25 352.33 157.54 101.98 D.Ef-‘ll
1103 296.1 0.06] 2796.32 1.51 5.04 352.33 11113 71.62 1.04'
1102 296.1 0.04] 2788.43 1,03 6.91 352.33 45,34 45.83 1.01'
1101 296.1 0.02] 2734,02 0.52 3,77 336,52 136,06 80.28 0.34'
1100 296.1 ol 277976 5.43 60.35 54.5 1.01'

BOGARDUS ENGINEERING, LLC

Hydrologic / Hydranlic Engineer
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Lag Time Analysis

Project No: 18-002-A-001D ] Date: 912019
Location: La Cholla Wash at Vista Del Qro
Ps= 2-Year, 24-hour rainfall (in)= 1.82
WATERSHED K
HEC-RAS
HEC-RAS | Channel
Average { Travel Travel AVG Time to
Slope Velocity Time [ Time Avg [ Velocity Tc Lag
Reach [Length (ft)] (ft/ft) n-value {fos) |- {min} {hr) {fps) {min} {min)
lmow |
Paved 00 6.0]
Unpaved 0.0 o.0f
Channel 8910.61 Q.45 7.62 27.0 16.2
Total £910,61 0.45 270 16.2

Nate: The travel time through a subreach should be approximately equal to the simulation time step

Approximate distance traveled in time step 2285 ft

Time step= s

Minimum number of reaches frouking= 4

Length Froude #
River Sta [Q Channel| Trvl Time | W.5. Elev ] Volume | Vel Chnl Chnl Chl
[cfs) AVG (hrs} (ft) {acre-ft) {ft/s) {ft)
2746.73 18.78 7.75 266.15
1129 483.2 0.44[ 2743.06 18.24 8.2G6] 299.08 86.63 98.82 0.85
1128 488.2 042 2737.07] 1786  838] 29900l o530  7ooe] 170
1127 4887  0AL| 273278  17.04 7.30[ 28508 T 97.49] 110354 Lo
1126]  488.2 0.39] 272842 16.27 . 552 30a80] 14267] 11322 1.03]
1125 488.2 0.37| 2722351 1551 561 293.38 100.84 104.34 1.04'
1124 4882 0.35] 2717.60 14.76 s.ag|  29s.08] 14301 11821 0.89]
1123|4882 c.33] 2712.78] 1398 633 20008 12150 11126 0.96
11228 4882 0.31] 2708.00 13,18 655 39312 12441 11875 1.03
1121 488.2 0.29| 2700.28 12,10 7.32 24411 137.29 120.80 1.15]
1120 4882 0.27] 269474 11.57 9.44] 26003 4363 67.70 1,15
1119 488.2 0.26] 2690.03] 1118 953  299.09 28.38 £8.62 1.07

1118| 488.2 0,35 2684.37]  10.80]  10.66]  285.08|  a5.80|  55.85 1.33]

BOGARDUS EXGINEERING, LLC

Hidrologic / Hydraulic Engineer




WATERSED K (Page 2}

Length Froude #
River Sta |Q Channelf Trvl Time [ W.5. Elev | Volume | Vel Chnl Chnl
AVG (hrs) [ft} {acre-ft} [ftfs) [ft)
2680.52 48,14

1116 4582 0.23] 2676.40 $.80 8.81 29909 71.45 70.29 1.18'
1115 488.2 0.22] 2672.80 9.16 6.76 299,09 80.32 115.77 0.77'
1114 488.2 0.20] 2669.40 8.46 6.16 276,66 84.33 87.98 1.03]
1113 4588.2 0.18] 2665,34 7.87 5.72 321.51 131.47 95.88 0,98
1112 488.2 0.17] 2655.60 7.33 2.82 299.09 56,12 50.40 1.79
1111 488.2 0.16] 265192 6.95 10.41 299.09 24.77 60,24 0.54
1110 488.2 0.15] 2p46.8% 6.58 11.61 299,09 25.35 47.62 1.27
1109 488.2 0.14] 2842.92 6.10 8.53 299.09 76.40 92.24 1,09
1108 488.2 0.13] 2638.29 5.48 6,72 311.67 92,71 86.13 1,10
1107 488.2 0.11] 2634.08 4.90 6,86 286.51 94.23 79.81 0.91
1106 488.2 0.10] 2627.62 4.48 10.15 295.09 35.01 48,08 1.53[
1105 488.2 0.09| 2623389 3.86 6.48 279.21 173.66 13124 D.?ZI
1104 488.2 0.08| 2618.17 322 B8.65 318,97 100.17 70.14 1.39'
1103 488.2 0.08] 2612.56 2.62 7.21 225,02 105.85 92.11 1.38'
1102 488.2 0.05| 2607.67 1.97 4.67 336.34 256.68 158,26 U.BGI
1101[ ass2|  o0o2f 260304  0.80]  6.30| 30678 23557] 14541 103
1100 488,2 0.00f 259841 6.36 89.62 82.44 0.96]

BOGARDUS ENGIHEERING, LLG

Hydrologic / Hydranlic Engineer
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Lag Time Analysis

Project No: 18-002-A-001D Date: 9m/2019
Location: La Cholla Wash at Vista Del Oro
Pa= 2-Year, 24-hour rainfall (in)= 1.82
WATERSHED 2
HEC-RAS
HEC-RAS | Channel
\ Average { Travel Travel AVG Time to
Length Slope Velocity Time | Time Avg | Velocity Te lag
Reach {ft) {ft/fty | n-value [ (fps) .| (min} (hr) {fps} (min) {min}
Sheet Flow
IPavgd 260] 0.01962 0.011 § 2.05 2.1 2.1 1,3|
Unpaved 560| 007518 0.045)  2.80 3.3 33 20
Eh?ImEI ] 2372 . 0.27 X 4.50 2!._6.2 97
Total 3192 26 13.0

Note: The travel time through a subreach should be approximately equal to the simulation time step

Approximate distance traveled in time step 1351 ft
Time step= 5
Minimum number of reaches for routing= 2

Length Top Froude #
River Sta |Q Channel| Trvl Time | W.S. Elev | Volume | Vel Chnl Chnl Width Area
(ft) (acre-ft) | (ft/s) {ft) (ft) (sq ft)
2500.37
2498.72
"2497.88
249532

245097
344, 74 :

24733 12y 308
346443

BOGARDUS ENGINEERING, LLG

Hydvrologic / Hydraulic Engineer

52




WATERSED 2 (Page 2)

Length Top Froude #
River Sta |Q Channel| Trvl Time | W.S. Elev | Volume | Vel Chnl Chnl Width Area
[cfs) AVG [hrs} (f5) {acre-ft) (Ft/s) {ft) (L) {sq f)
i 245673 251 206,50

2002 82.4|  o0a0| 245162 o067 284 12374 63.63{  29.06 0.73
2003 " 824| " 008[ 2449.05 0.58 342 20880 e830] 2411 1,01
2002| " s24| 007 Zaa2.96| " o.46] 363 22385] 10673 2580 112
2001 82.4 0.05| 243768 0.31 2.68| 41790 7408 30,92 0.73]
2000 82.4] 7 0.00] 242818 7.38 11238734065 0.75]

BOGARDUS ERGINEERING, LLC

Hydrelogic / Hydrandic Engincer




Appendix B — Floodplain Analysis

WATERHSED A



HEC-RAS OUTPUT

Plan: Default Scenaric Reach A Reach A RS: 116 Profile: 1

E.G. Elev (it) 2503 64 | Element Left OB| Channel| Right OB
Vel Head (ft) 0.43 | Wt n-Val. 0.060 0.035 0.045
W.S. Elev (f}) 2503.21 | Reach Len. (ft) 84.14 84,14 84.14
Crit W.S. (it) 2503.15 | Flow Area (sq ft) 0.46 9.77 7.90
E.G. Slope (fit) 0.022623 | Area{sq ft) 0.46 977 7.90
Q Total {cfs) 75.70 | Flow (cfs) 0.59 57.86 17.25
Top Width () 4010 | Top Width {f) 2.24 10.87 26.99
Vel Total (ft/s) 4.18 | Avg. Vel. (ft/s) 1.28 5.92 218
Max Chl Dpth (f) 1.09 | Hydr. Depth (ft} 0.20 0.90 0.29
Cony. Total (¢fs) 503.3 | Cony. (cfs) 3.9 384.7 1147
Length Wid, {ft) 84.14 | Wetted Per. () 2.28 10.95 27.06
Min Ch Bl () 250242 | Shear (bfsq ) 0.28 1.26 0.4
Alpha. - 1.60 | Stream Power (lb/tt s) 161.19 0.00 0.00
Frctn Loss (ft) 2.35 | Cum Volume (acre-ft) 0.30 0.47 0.11
C & E Loss (ft) 0.06 | Cum SA (acres) 0.76 0.74 0.27
Plan: Default Scenaric Reach A Reach A RS: 115  Profife; 1
E.G. Elev (ft) 2501.24 | Elefens Let OB| Channel| Right OB
Vel Head (ft) 0.23 | WE n-Val. 0.060 0.045 0.060
W.S. Elev () 2501.01 | Reach Len. (i) 113.48 113.48 113.48
Crit W.S. (ft) 2501.01 | Flow Area (sq ft) 0,12 19.24 0.66
E.Q., Slops (/) 0.035331 |‘Area (sq ) 0.12 19.21 0.66
Q Total (cfs) 75.70 | Flow (cfs) 0.09 74.41 1.20
Top Width (/) 42,95 | Top Width (ft) 1.86 38.49 2.54
Vel Total (ft/s) 3.78 | Avg. Vel. (fifs) 0.75 3.87 1,82
Max CHI Dpth.(f) 1.09 | Hydr. Depth () 0.06 0.50 0.25
Conv. Total (cfs) 402.7 | Conv. (cfs) 0.5 385.9 6.4
Length Wid. (ft) 113.48 | Wetted Per. {it) 1.86 38.94 2.69
Min Ch El (ft) 2499.92 | Shear (Ib/sq ft) 0.14 108 0.54
Alpha 1,03 | Streami Power (lb/ft s). 133.24 0.00 0.00
Frcin Loss (ft) 2.62 | Cum Volume (acre-it) 0.29 0.44 0.11
C & FELoss (f) 0.00 | Cum SA (saires) 0.76 0.69 0.24
Plan: Default Scenaric Reach A Reach A RS: 114  Profile: 1
E.G. Elev {ft) 2498.25 | Element left OB| channél| Right OB
Vel Head (1) 0.21 | Wi n-val. 0.060 0.045 0.060
WS, Elev(® 2498.04 | Resch Len. (1) 95.71 95.71 95.71
Crit WSy - 2497.97 | Flow Area {sq it 2.23 14.47 7.92
E.G: Slope (ftft) 0.016285 | Area (sq ft) 223 14,47 7.92
Q Total (ofs) . 75.70 | Flow (cls) 4,38 59.40 11.92
Top Width () .~ 4330 | Top Width &) 4,42 14,90 24 07
Vel Total (ft/s) . 3.08 | Avg. Vel, (it/s) 187 444 1.50
Maxe Chl Dpth. () 1.34 | Hydr. Depth (ft) 0.50 0.97 0.33
Coenv. Total{cfs) 593,2 | Conv. {cfs) 34.3 485.5 893.4
_Length Wid. (ft) 25.71 | Wetted Per, (i) 454 15.04 24.10
_Min Ch El {ft) 2496.70 | Shear (lb/sq ft) . 0.50 0.98 0.33
-Alpha- 146 | Stream Powsr (ib#ts) D5.85 0.00 0.00
Fretn Loss {ft) 1,93 | Cum Volume (acre-ft) 0.29 0.40 0.09
C&E Loss () 002 | Cum SA (agres). 0.75 0.62 0.20
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Plan: Default Scenario Reach A Reach A RS: 113 Profile: 1

E.G. Elev {ft) 2496.30 | Element Left OB Channel Right OB
Vel Head (ft} 0.42 [ Wt n-Val. 0.060 0.045 0.060
W.8. Elev (i) 2495.88 | Reach Len. (ft) B3.65 B3.66 63.66
Crit W.S. (ff) 2495.88 | Flow Area (5q ft) 0.72 13.25 1.85
E.G. Slope (ftAt) 0.025575 | Area (sq ft) 0.72 13.25 1.85
Q Total (cfs} 75.70 | Flow (cfs) 0.88 70.85 3.97
Top Width ({ft) 21.66 | Top Width (it) 4.21 12.88 457
Vel Total (R/s) 4.78 | Avg. Vel. (ft/s) 1.22 5.35 2.14
Max Chl Dpth (ft) 1.34 | Hydr. Depth (it) 017 1.03 0.40
Cony. Tetal (cfs) 473.4 | Convy: (efs) 5.5 443.0 248
Length Witd. (it) 63.66 | Wetted Per, () 423 1299 4.64
Min Ch El (ft) 2494.54 | Shear {Ib/sq ft) 027 1.63 0.64
Alpha 1,18 | Stream Power (b/t 5) 105.24 0.00 0.00
Fretn Loss {ft) 0.94 | Cum Volurne (acre-ft) 0.29 0.37 0.08
C& E Loss.(f) 0.02 | Cum SA (acres) 0.74 0.59 0.17
Plan: Default Scenario Reach A Reach A RS: 112 Profile: 1
E.G. Elev {ft) 2494 .40 | Elefnant Let OB| Channel| Right OB
Vel Head (it) 0.85 | Wt. n-Val. 0.045 0.030 | 0.060
WS Elev (ft) 2493.56 | Reach Len. {it) 129.66 12966 129.66
Crit W.8, () 2493.87 | Flow Area (sq ) 117 8.88 1.91
E.G. Slope (ftAt) 0.033251 | Aren(sqft): 117 8.88 1.91
Q Total (cfs) 75.70 | Fiow (cfs)y - 2.56 £8.53 4.51
Top Width (ft) 21,52 | Top Width (/) 535 11.19 4,98
Vel Total (ft/s) 6.33 | Avg. Vel, (it/s) 219 773 2.36
Max Chl Dpth. (/). 1.03 | Hydr. Dépth (ft) 0.22 0.79 038
Conv. Total (cfs) 415.1 | Conv. (¢fs) 14.1 376.4 247
Length Wid. (ft) 129.66 | Wetted Per, (it) 5.36 11.22 5.04
Min Ch El (fty 249253 | Shear (Ib/sq ft) 045 1.64 0,789
Alpha - 1.36 | Streamn Power(Ib/t 5) 111.74 0.00 0.00
Fretn Loss (ft) 1.85 | Cum Volumg (acre-fi) 0.29 0.35 0.08
C & E Loss (ff) 0.04 | Cum SA (acres) 0.73 0.57 0.17
Plan: Default Scenario Reach A Reach A RS: 111  Profile: 1
E.G, Elev (it) 248074 | Element Left OB Channel Right OB
Vel Head (ft) 0.29 | Wi. n-Vai. 0.060 0.030 0.060
W.S. Elev (it) 2490.45 | Reach Len' {fi 93.58 93.58 93.58
Crit W. 5. (it} 249050 | Flow Ares {sq ) 12,38 7.28 498
E.G. Slope (ftht) 0.022293 | Area (sq ft) 12.38 7.28 498
Q Total (cfs) 75.70 | Flow (cis) 2242 4045 12.83
Top Width () 55.63 | Top Width () 35.89 11.15 8.49
Vet Total (ft/s) 3.07 | Avg. Vel. (Rls) 1.81 556 2.58
Max Chl Dpth. (ft) 0.90 | Hydr. Depth (ft) 0.34 (.65 0.59
Conv. Total (cfs) 507.0 | Coriv. (cfs) 150.1 270.9 86.0
Length Wid. (it) 93.58 | Wetted Per. {ft) 26.11 11.16 8.56
Min Ch Ef (f) 2489.60 | Shear (lb/sq ft) 0.48 0.91 0.81
Alpha 1.97 | Stream Power (bt s) 141.32 0.00 0.00
Fretn Loss (ft) 3.50 | Cum Volume {acre-ft) 0.27 0.33 0.07
C & E Loss (ft) 0.17 | Cum SA (acres) 0.67 0.54 0.15




Plan: Default Scenaric Reach A Reach A RS 110 Profile: 1

E.G. Elev (ft) 2488.07 | Element Left OB| Channel| RightQR
Vel Head (ff) 0.23 | W, ri-Val. 0.060 0.045 0.060
W.S. Elev (ft) 2487.84 | Reach Lan. (ft) 61.29 61.29 61.29
Crit W.S. {ft) 2487.84 | Flow Areéa {sq ) 11,60 6.44 379
E.G. Slope (&/t) 0.043860 | Area (sq ft) 11,60 6.44 3.79
Q Total (cfs) 75.70 | Elow (efs) 35.75 3118 8.77
Top Width (ft) 49.02 | Top Width (ff) 25.27 11.00 12.75
Vel Tetai (ft/s) 3.47 | Avg. Vel. (ftfs) 3,08 4.84 2.31
Max Chl Dpth () 0.73 | Hydr. Depth (it) 0.46 059 0.30
Conv. Total (cfs). 361.5 | Conv. (¢fs) 170.7 148.9 41.9
Length Wid, (ft) 61.29 | Wetted Per. (f) 25.30 11.00 12.76
Min Ch B (/) 2487.18 | Shear (b/sq f) 1.25 1.60 0.81
Alpha 1.23 | Stream Power (Ib/ft s) 13564 0.00 0.00
Frcth Loss (ft) 0.49 | Cum Yolume {acre-ft) 0.24 0.31 0.06
C & E Loss (ft) 0.01 | Cum SA (acres) 0.61 0.51 0.12
Ptan: Default Scenario Reach A Reach A RS: 109  Profile: 1
E.G, Flev(ft) 2485.89 | Elefiient Lef OB| Chanhel| Right OB
Vel Head (ft) 0.18 | Wt n-val. 0.060 0.030 0.060
W.S. Elev () 248571 | Reach Len. (it) 19.03 19.03 19.03
Crit W.S. (ft) 2485.10 | Flow Area (sq'ft) 574 12,73 12.56
E.G. Slope (/) 0.003216 | Area (sqft) 574 1273 12.56
Q Total (cfs) 75.70 | Flow (cfs) 6.38 51,50 17.82
Top Width {ft} 27.51 | Top Width (#) 8.01 7.34 1216
Vel Total (fi/s) 2.44 |-Avg. Vel (ftfs) 1.1 4.05 1.42
Meux CHI Dpth {ft) 2,04 | Hydr. Depth (it) 0.72 173 1.02
Conv., Total (cfs) 1334.9 | Conv. (cfs). 112.5 908.2 314.2
Length Witd. (ft) 19.03 | Wetted Per. (ft) 8.14 7.36 12.38
Min Ch El (/) 2483.72 | Shear (Ibfsq ) 0.14 0.35 0.20
Alpha 1.97 | Stream Power (Ib/ft 5) 134,36 0.00 0.00
Fretn Loss (R) 0.10 | Cum Volumg (acre-ft) 0.23 0.30 0.05
C & E Loss (ft) 0.02 | Cum 8A (acres) 0.58 0.50 0.11%
Plan: Default Scenaric Reach A Reach A RS 108 Profile: 1
E.G. Elev {ft) 248578 | Element Lef ©B| Channel| Right OB
Vel Head (ft) 0.34 | Wi, n-val. 0.060 0.030 0.060
W.S. Elev (ft) 2485.44 | Reach Len. (ft) 50.09 50.09 50.00
Crit W.S. (it 248544 | Flow Area (3q 1) 3.2 14,16 3.70
E.G. Slope (fift) 0.009357 | Area. (59 ft) 329 14.16 3,70
Q Total (cfs) . 75,70 | Fiow (cfs) 2.73 £9.20 3.77
Top Width (ft) 41.99 | Top Width {f) 15.09 13.57 13.33
Vel Total (fifs) 3.59 | Avg. Vel {ft/s) 0.85 489 1.02
Max Chl Dpth. () 1.58 | Hydr. Depth (it) 0.21 1.04 0.28
Conv. Total (cfs) . . 782.6 | Coriv. (sfs) 282 715.3 35.0
Length Wid. ()° 50.09 | Welted Per. (ft) 15.14 1375 13.35
Min Ch Bl () 2483.86 | Shear (Ib/sq ft) 0.12 0.60 0.15
"| Algha _ 1,70 | Stream Power (Ib/t 5) 137.50 0.00 0.00
Fretn Loss {it) 0.54 | Cum Volume {acre-ft) 0.23 0.29 0.05
C&FE Loss () 0.03 | Cum SA (acres) 0.58 0.50 0.10

57




Plan: Default Scenario Reach A Reach A RS: 107 Profile: 1

E.G. Elev {ft) 24584 .80 | Element Left OB Channel ‘Right OB
Ve| Head (f) 0.87 | Wt. n-Val. 0.060 0.030 0.060
W.S. Elev () 2483.93 | Reach Len. (ft) 61.33 61.33 61.33
Crit W.S. (ft) 248420 | Flow Area {sqft) 4.46 7.88 0.38
E.G. Slope (/) 0.053363 | Area (sqft) 4.46 7.89 0.28
- Q Total (cfs) 75.70 | Flow (cfs) 11.57 63.78 0.34
Top Width (ft) 35.19 | Top Width (ft) 15.96 13.07 6.16
Vel Total (ffs) " 5.94 | Avg. Vel. (fifs) 2.50 8.09 0.90
Mai Chl Dpth (ft) 1.17 | Hydr. Depth (ft) 0.28 0.60 0.08
Cony. Total (cfs) 327.7 | Conv. (cfs) 50.1 276.1 1.5
Length Wid. (ft} 61.33 | Wetted Per. (ft) 16,08 13.28 6.17
Min Ch B (ft) 248276 | Shear (Ib/sq ) 0.92 1.98 0.21
Alpha 1.59 | Stream Power (Ib/ft s) 121.39 0.00 0.00
Frctn Loss (ft) 0.93 | Cum Volume (acre-ft) 0.22 0.28 0.04
C&ELoss(ffy 0.05 | Cum SA (acies) 0.56 048 0.09
Plan: Default Scenaric Reach A Reach A RS: 106 Profile: 1
E.G. Hev(ft) 2482.42 | Elerient Left OB Channel| Right OB
Vel Head (ft) 0.51 | Wit n-Val, 0.045 0.030 0.045
W.S. Eley (f) 2481.92 | Reach Len. (ft) 59.57 59.57 59.57
Crit W.S. (it) 2482.05 | Flow Area (sq ft) 0.9 12.18 1.03
E.G. Slope (it/t) 0.027149 | Area {sqft) 0.99 1218 1.03
Q Total (cfs) 75.70 1 Flow (cfs) 2.3 71.34 2.05
Top Width (i) 27.86 | Top Width (it) 3.48 19.76 4,62
Vel Total (fi/fs) 5.33 | Avg. Vel. (it/s) 2.33 5.86 1,99
Max Chl Dpth (ft) 1.08 | Hydr. Depth {ft) 0.28 0.62 0.22
.Conv. Total {cfs} 458.4 | Conv. (cfs) . 14.0 433.0 12.4
Length Wid: (ft) 56.57 | Wetted Per. (i) 3.52 20,02 4.64
Min Ch El (ft) 2480.84 _Shea‘_r'.(iblsq ) 0.48 1.03 0.38
Alpha 1.15 | Stream Power:{lb/tt s) 85.48 0.00 0.00
Fretn Loss (i) 2.27 | CumVolume (acre-ft) 0.22 .27 0.04
C & E Loss (ft} 0.11 | Gum SA (acres) 0.55 0.48 G.08
Plan: Default Scenaric Reach A Reach A RS: 105 Profile: 1
E.G. Elev (ft) 2480.56 | Element Lett OB Channel Right OB
Vel Head (ft) 0.35 | Wi, n-Val. 0.045 0.035 0.045
W.S. Eley {ff) 2480.20 | Reuch Len. (ff) 97.03 97.03 97.03
Crit W.S. (i) 2480.29 | Flow Area (sq fty 0.186 15.78 0.21
E.G. Slope (fifft) 0.035033 | Area {sq ft) 0.16 15,78 0.21
Q Total (cis) 75.70 | Flow (cfs) 0.19 7532 0.19
Top Width () 39.04 | Top Width () 1.80 33.64 3.50
Vel Total (f/s) 469 | Avg. Vel {ft/s) 119 477 0.93
Max Chl Dpth (ft) 1.16 | Hydr: Depth () 0.09 0.47 0.06
Cony, Total (cfs) 404.4 | Conv. (cfs) 1.0 402.4 1.0
Length Wikd. (ft} 97.03 | Wetted Per. (it) 1.91 33.87 3.50
Min Ch E (1) 2478.04 | Shear {fbfsq fi) 0.19 1.02 0.13
Alpha 1.03 | Stream Powet (Ib/ft 5) 140.14 0.00 0.00
Fretn Loss ¢t} 1.83 | Cum Vélume (acre-ft) 0.22 0.25 0.04
C&E Loss (ff) 0.05 | Cum SA (acres) 0.54 0.42 0.08

58




Plan: Default Scenario Reach A Reach A RS: 104  Profile: 1

E.G. Elev (ft) 2477.23 | Element Left OB|  Channel| Right OB
Vel Head (ft) 0.12 | Wt. n-Val, 0.080 0.350 0.060
WS Elev ity 247711 | Reach Len_ (ft) 117.28 117.28 117.98
Crit W.S. () 2476.59 | Flow Area (sqft) 7.66 24.41 10.45
E.G. Slope (ftfft) 0.026360 | Area (sq ft) 7.66 24.44 10.45
Q Total (efs) 7570 | Flow (cfs) 13.57 23.64 38.49
Top Width () 52.50 | Top Width ¢ft) 26.14 14.54 11.82
Vel Total (f/s) 1,78 | Avg. Vel (its) 1.77 0.7 3.68
Max Chi Dpth (f) 1.96 | Hydr. Depth (it) 029 1.68 0.88
Conv. Total (cfs) 466.3 | Convy. (efs) 83.6 145.6 237.1
Length Wid. (ft) 117.28 | Wetted Per. () 26.17 14,85 11.93
Min Ch El (/) 247515 | sheéar (Ib/sq ) 0.48 274 1.44
Alpha 2.44 | Stream Power {Ib/ft s) 250.00 0.00 0.00
Fretn Loss {ft) 2.94 | Cum Vohime (agre-ft) 0.21 0.20 0.03
C & E Loss (ff) 0.02 | Cum SA (acres) 0.51 0.37 0.06
Plan: Default Scenario Reach A Reach A RS:103 Profile: 1
E.G. Elev (ft) 2474.28 | Elernent Leff @B Channel| RightOB
Vel Head (f) 0.07 | Wt. n=Val. 0.060 0.350 0.060
W.S. Elev (ft) 247421 | Reach Len. (ft) 184 .08 184.08 184,08
Crit W.S. (ft) low Area (sqft) 25.02 17147 3.84
E.G. Slope (/) 0.023859 | Area (sq ff) 25.02 17.47 3.84
Q Total (cfs) 75.70 | Flow (cfs) 5459 11.90 9.21
Top Widih () 81.50 | Top Width (f) 58.06 1575 7.69
Vel Total (ft/s) 1.64 | Avg, Vel. (it/s) 2.18 0.69 2.40
Max Chl Dpth (ft) 1.31 | Hydr. Depth (ft) 0.43 1.09 0.50
Conv.. Total (cfs) 490.1 | Conv. {cfs) 3534 7741 59.6
Length Wid, (1t) 184.08 | Wetted Per. (ft) 58.08 15,79 7.75
Min Ch Bl (ft) 2472.90 | Shear (Ib/sqft) 0.64 1.62 0.74
Alpha 1.56 | Stream Power (Ib/tt 5) 158.23 0.00 0.00
Frotn. Loss (ft) 486 | Cum Volume (acre-ft) 0.17 0.15 0.01
G & F Loss () 0.01 | Cum SA (scres) 0.40 0.33 0.03
Plain: Default Scenaric Reach A Reach A RS: 102 Profile: 1
E.G. Elev (ff) 2469.41 | E Left OB| . Chanhsl{. Right'OB
Vel Head () 0.18 | Wt 0.060 0.030 0.060
W.S, Elev (it} 2459.22 93.52 93.52 93.52
Crit W.S. {ft) 2469.18 14,60 11,43 0.82
E.G. Slope (#tt) 0.029322 14.60 11.43 0.82
Q Total (cfs) 75.70 | Fiow:(cs) .~ 27.33 4715 1,22
Top Width (1) 87.28 | Top Width (/) 49.75 3367 3.85
Vel Total (ft/s) 2.82 | Avg (ftls) 1.87 413 1.50
Mexx Chi Dpth () - 0.8 | Hydr. Depth 0.29 0.34 0.24
Conv. Tofal {cfs) 442 4 : 159.6 275.3 7.1
Length Witd. () 93,52 | Wetted Per. {f) 49.80 3370 388
‘Min Ch El () 2468.73 |:Shear {lbfsq ) 0.54 0.62 0.38
Alpha 1.50 | Stream Power (Ib/t s) 158,82 0.00 0.00
Fretn Loss (ft) 2.98 | Gum Volumé (acre-ft) . 0.08 0.09 0.00
C&E Loss (1) - 0.00 | Cum SA {acres) 0.17 0.22 0.01
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Plan: Default Scenaric Reach A Reach A RS: 101

Profile:

1

E.G. Eev (1) 2466.43 | Element Left OB Channel Right OB
Vel Hoad (it) 0.17 [ Wt n-Val. 0.060 0.030

W.S. Elev ({ft) 2466.25 | Reach Len. (ft) 247.20 24720 247.20
Crit WS (f) 2466.20 | Flow Area (sq fty 16.79 6.19

E.G. Slope (At 0.034845 | Area (sq fit) 16.79 619

Q Total (cfs) 75.70 | Flow (cfs) 52.44 23.26

Top Width (it} -53.97 | Top Width () 30.13 23.85

Vel Total (ft/s) 3.29 | Avg. Vel (it/s) 312 3.76

Max Ch| Dpth () 1.17 | Hydr. Depth (ft} 0.56 0.26

Cony. Total (cfs) 405.5 | Conv. (cfs) 2809 124.6

Liength Vid. (ft) 247.20 | Wetted Per. (ft) 30.23 2388

Min Ch B (/) 2465.83 | Shear (b/sqft) 1.21 0.56

Alpha 1.02 Stream Power {Ib/ft s) 153.08 0,00 0.00
Frctn Loss (i) 5.66 | Cum Volumg (acre-ft) 0.05 0.07 0.00
C & E Loss (ft) 0.01 | Cum SA {acres) 0.09 0186 0.00
Plan: Default Scenaric Reach A Reach A RS: 100 Frofile: 1

E.G. Hev (it} 246076 | Element Left OB Channel Right ©B
Vel Head (ft) 0.27 | W p-val, 0.000 0.030 0.060
W.S. Elev () 2460.49 | Reach Len. {ft)

Crit' W.S. () 2460.49 | Flow Area (g1t 0,00 17.98 0.1
E.G. Slope (/i) 0.016172 | Area (sqft)- 0.00 17.98 0.11
Q Total (cfs) 75.70 | Flow (cfs) 0.00 75.63 0.07
_Top Width (ft) 34.18 | Top Width (R) 0.13 32.89 1.16
Vel Tota! {it/s) 4.18 | Avg. Vel (ft/s) 0.13 4.21 0.64
Max Chil Dpth (ft) 0.68 | Hydr. Depth (ft) 0.01 0.55 0.09
Conv. Total (cfs) 595.3 | Conv. (cis) 0.0 594.7 0.5
Length Wid. (ft) Wetted Per, (ft) 013 3294 1.18
Min Ch El {ff} 2459.81 | Shear {Ib/sq ft) 06.55 0.09
Alpha 1.01 | Stream Power {Ib/t s5) 250.00 0.00 0.00

Frctn. Loss (ft)

Cum Volurme (acre-ft)

C & ELass(®)

Cum SA (acres}
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CROSS SECTION PLOTS
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PROFILE PLOT
HEC-RAS Model Plan: Default Scenario
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HEC-RAS Plan: Default Scenaric River Reach A Reach: Reach A Profile: 1
Reach River Stz Profile Q Total Fin Ch Bl WS, Blav CritW.5. | ‘EG.Eev E.G.Slope ¢ Vel Chn! Flaw Arga Top Width Froude #Chl
{efs) it (it} (f (it i3] (ft/s) (sq ft) i)
Reach A e ! 7579 260212 503N 2503.15 2503.54 0.022623 £02| 18.13 -40.10 1.10
ReachA 115 [ 7510 249892 2501.01 25011 2501.24 0.035331 3.87 1988 4288 0.87
ReachA 114 1 75.70 248670 249004 2428797 2498.35 .01 62851 411 24 61 4338 G.73
ReachA 113 1 w0 2484 54 2495.88 2485.68 2486.30 C.N26575| 538 15.82 21.66 0.83
ReachA 112 1 7570 249253 249356 2493.87 2484 40 1.833251 713 11.96 21.52 153
ReachA 1 1. 75.70 2489.60 248045 248050, 7490.74 0.022283 556 2463 5583 1.21
Reaci A 11D 1 770 2487.19] 248784 2487 84 2488.07 0.043880 484 21.83 49.02 1.1
Reaahﬁ 109 1 74.10: 2483.72) 248571 246510 2485.89 0.003216 483 31.03] 2751 0
ReathA 108 1 75.70] 2483.86] 248544 243544 2485.78 0.608357 4.89 .07 41.89 0E4
Reedi A 107 1 5.7D 2482.78 2483.93 2484 .20 248400 1053383 B.09] 13.74 319 183
Reach A 106 1 75.70 24B0.84 2481.02, 2487.05] 2482.92 002748 586 1419 27.08 142
Reach A 108 1 75.70 2478.04 2480.20, 2480.20 2480.56 0.025033 437 16.14 30.04 123
Reach A [104 1 75.70 2475.15 27711 3478.59 M77.23 0,028350, 0.87 4252 £2.50 013
ReachA™ ©[103 1 75.70 747280 2r4.91 247428 0.02384¢ 05Y 46.03 8150 0.2
Reath A 102 i 8.0 2460.73: 2459.22 2468.18 248941 0029322 413 2885 g7.28 125
Reach & 1l 1 7570 246583 2466.25 2466.20 246549 0.034845 3.76 2298 53.87 130
Reach A hils3 1 7570 245981 148048 2480.49 2460.78 0.016172 4.21 18.08) 34.18 1.00

HEC-RAS Plan: Default Scenaric  River. Reach A Reach: Reach A Profile: 1

Rgach River Sta Profile E.G.Etév- | W.S. Eley Vel Head Frein Lass C&E Lu_'s's Gleft @ Channel Q Right Top Width
i o[ 3] (- it {cfs) {cfs) (cfe) ()
Reach A 116 1 2502.64 2503.21 0.43 235 0.06 0.59 57.88 17.25 40.10
Reach & 115 1 2501.24 2501.01 0.23 262 0.00 0.69 74.41 1.20 42.99
Reach A 114 1 2498 25 2468.04 0.21 193 0.02 4.38 58.40 1192 43.38
Reacli A 113 1 249630 2485.88 042 0.94 .oz 0.8 70.85 397 21.88
Reach A 1132 1 2494 40 2483 58 0.85 185 064 258 5862 4.51 21.52
Reach A 111 1 248074 249045 .28 350 017 2242 4045 1283 55.62
Reach & 110 1 248807 2487 84 0.22 049 0.01 35.75 2118 87 49.02
Reach & 108 1 2485.69 248571 0.18 0.10 003 5.3 §1.50 1782 2751
Reach A 108 1 2485.78 248544 034 054 003 2.72 69,20 377 4199
ReachA 167 ikl 248480 248393 0,87 083 005 1157 63.78 034 3519
ReachA  |106 1 2482.42 248192 G.31 227 0.11 2.31 71.34 203 27.86
Réach A 105 1 3480.56 2480.20 0.35 1383 0.05 019 75.32 019 29,04
Reach A 104 1 247723 Mz 0.12 294 2.02 13.57 23.62 1849 £§2.50
Reach A 103 1 2474.28 247421 0.07 486 001 54 .59 11.80 921 81.60
Raach A 102 1 2469.4% 248922 0.18 298 0.00 2733 47.1% 122 87.28
Reach A 101 1 2466.43 2466.25 0.17 5.66 .01 5244 23.26 53.97
Reach A 100, i 2460.75 246049 0.37 0.00 1563 0.07 34.18




HYDRAULIC DEPTH TAELE

HEC-RAS Plan: Default Scenario River: Reach A Reach: Reach & Profilal i

Reach Rivér Sta Profilé Q Total WS, Elev Hydr Dapth £ HydrDepth € | Hydr Depth R QlLaf Q Channsl a Right
ick) {ft} {ft) 10} {f) {efs) " {dls) fofs)
Reach A 118 1 7570 250321 0.20 0906 0.29 0.58 57 .86 17.25
Reach A hak) 1 7570 2501.01 0.08 050 0.25 0.08 7441 1.20
Reach A 114 1 370 246304 050 Q.87 0.33 428 5340 11.92
Raach A 113 1 75.70 2495.88 0,17 103 0.40 0488 7685 3.97
Raach A "z 1 7370 2493.56 022 07g 0.38 256 G863 4.51
Reach A 111 1 7570 240045 034 085 0.59 2242 4045 12.83
Reach A e, 1 7570 2487.84 .48 059 0.30 3578 31.18 8.77
Raeach A 108 1 570 248571 272 172 1.02 638 31.50 17 82
Reach A 108 1 7570 2485 44 o . 104 0.23 2.73 58,20 377
Réach A . [107 4 75.70 2483.93 0.28 060D 0.06 11.57 6378 034
Reach A 106 )] 7570 2481.92 0.28 Dg2 0.22 231 7134 208
Reath A |105 1 75.70]  2486.20 0.09 047 0.06 0.1g 7532 0.19
Reach A 104 1 370 24371 0.28 1868 0.88 13.57 2384 2849
Reach A 103 3 570 247524 042 109 0.50 54.59 1190 821
Reach A 102 1 7570 3468.22 0.29 034 .21 37.33 4715 122
Reach A 101 1 7570 2466.25 056 il 5244 2328
Resth A 100 1 75.70 2460.49 0.0 055 G.09 0.00 7563 oo7
MANNING’S N-VALUE TABLE
HEC-RAS Plan: Defaut Scenado River: Reach A Reach: Reach A Profle:t = e e .
Reach River Sta Profile Q Total MannVitd Let | MannWid Chnl | Mann Wid Rght | Mann Wad Total
(cfs) )
ReachA  |118 1. . 75.70 0060] 0.085] o0es| 008y
ReachA 116 1 75.70 0.050 0.045 0.060 0.044
Reacha 114 1 75.70] 0060 0045 ~omsol oo
Reachs |13 1 75.70 0.050 06.045 0.060 0.040
Reagh A 112 1 76.70 0.045 0.030 0.060 0.029
Reach A 111 1 75.70 0.060 0.020 0.060 0042
Reach A 119 1 75.70 0.060 0.045 0.060 0,052
Resdeh A 100 i 75.70 0.060 0.030 0.060 0437
ReachA  |108 11 75.70 0.060 0.030 0.060 0.025
ReachA  [107 1 75.70 poso| 0.030] 0080 , 0.020
Reach A 106 1 75.70 0,045 0.030 0.045 0.020
Reach A  [105 b 75.70 0.045 0.035 0.045 0033
Reach 4 i 1 75.7Q 3060 0.350 0.080 0.117
ReachA | 103 1 R 1L T 0.060 0.350 .aueq o088
ReachA (102 i 75.70 0,080 0.030 0.080 0.041
Readh A 101 1 75.70 0.060 0.030 0.048
Reach A [100 1 . 7870 0.000 0.030 og60] 0030




WATERHSED B
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HEC-RAS OUTPUT

Plan: Cefault Scenaric Reach B Reach B RS: 242 Profile; 1

E.G. Elev (ft) 2662.02 | Element Left OB Channei Right OB
Vel Head (%) 0.30 | Yut. n-Val. 0.045 0.045 0.060
W.S. Efev (f) 2661.71 | Reach Len. () 297.70 297.70 297.70
Crit W.S. () 2661.71 | Flow Area (sq ft) 10,90 41.58 23.04
E.G. Slope (ftfit) 0.021667 | Area (sq ft) 10.80 41.58 23.04
Q Total (cfs) 284,10 | Flow (cfs) 25.95 207.74 50.40
Top Width (ft) 121.15 | Top Width (f) 31.78 39.88 49,51
Vel Total (fi/s) 3.76 | Ava. Vel, (it/s) 238 5.00 219
Max Chl Dpth (1) 1,34 | Hydr. Dept (ff) 0.34 1.04 0.47
Conv. Total (cfs) 1930.1 | Conv. {cfs) 176.3 1411.3 3424
Length Wid. (f) 297.70 | Wetted Per. (ft) 31.80 39.90 49 55
Min Ch El (R) 2660.37 | Shear (Ib/sq #) 0.46 1.4 0.63
Alpha 1.39 | Stream Power (bt 5) 250.00 0.00 0.00
Fretn Loss {ft) 439 | Cum Velume (acre-ft) 6.09 5.58 4.39
C & E Loss (i) 0.02 |'Cumi‘SA (acres) 9.53 4.62 7.07
Plan: Default Scenaric Reach B Reach B RS: 241  Profile: 1
E.G. Elev (ft) 2B57 .09 | Element Left OB Channgl Right OB
Vel Head (i) 0.24 | Wt n-Val. 0.045 0.030 0.045
W.S. Elev (ft) 2656.84 | Reach Len. () 297,70 287.70 297.70
Crit W.S. (ft) 2656.51 | Flow Area {sq ) 52.99 3.32 22.91
E.G, Slope (itAt) 0.010688 | Area (sq ft) 5299 3.32 22.91
Q Total (cfs) 284.10 | Flow {cfs) 196.71 24 .09 ‘63.30
Top Width {ft) 79.99 | Top Width (1) 4562 197 31.40
Vel Total (/) 3.59 | Avg. Ve, {ft/s) 3.71 7.25 276
Max Chi Dpth {f} 1.97 |'Hydr. Depth (i) 114 1.69 0.73
Conv. Total {cfs) 2748.0 | Conv. {cfs) 1902.7 233.0 §12.2
Léngth-Wid. (f) 297.70 | Wetted Pet. () 46,72 1.97 31.46
Min Ch El i) 2655.12 | Shear (Ib/sq ) 0.76 1.2 0.49
Alpha 1.22 | Stream Power (bt 5) 197.75 0.00 0.00
Fretn Loss (1) 4.60 | Cum Volume (acre-it) 5.88 5.43 4.24
C&ELoss () 0.00 |-Cum SA (atres) 9,27 4.48 6.79
Plan: Default Scenaric Reach B Reach B.RS: 240 Profile: 1
E.G. Elev () 2652.49 | Eleément Lef OB| Channel] Right OB
Vel Head (i) 0.25 | Wt n-Val, 0.045 0.030 0.045
W.S. Elevif) 2652.24 | Reach Len. (f) 297.70 297 70 297.70
Crit W.S. (ft) 2652.24 | Figw Area fsq f) 66,11 5.64 8.27
E.G, Slape {fth) 0.024346 | Aren (sq f) 66,11 5.64 8.27
Q Total {éfs) 28410 | Elgw {cTs) 221.81 38.53 23.76
Top Width (R} 152,35 | Top Width () 125.73 6.80 19.82
Vel Total (fifs) 3.55 | Avg, Veli{ftfs) 3,36 6.83 287
‘Max Chl Dpth {#) 0.85 | Hydr. Depth (&) 0.53 0.83 0.42
Cohv. Total {cfs) 1820.8 | Conv. {cfs) 1421.5 248.9 1523
Length Wid.-(f), 297.70 | Wetted Per. () 125.79 6.80 19.84
‘Min Ch £l (ft) 2651.39 | Shear (Ib/sq f} 0.80 126 0.63
‘Alpha 1,25 | Stream Fower (bt s) 215,24 0.00 0.00
Fictn Loss (ft) 4.90 | Cuirmi Volume {acre-ft) 5.47 5.40 413
C & E Loss (ft} 0.00 | Cum SA{acres) 8,68 4.45 662
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Plan: Default Scenarioc Reach B Reach B RS: 239  Profile: 1

E.G. Elev (ft) 2647.48 | Element LeRk OB Channel Right OB
Vel Head (it) 0.28 | Wit. n-Val. 0.045 0.035 0.045
W.S, Elav (ft} 2647.18 | Reach Len. (ft) 162.61 162.61 162.61
Crit W.S. {ft) 2647.10 | Flow Area (sq ft) 46.86 26.59 342
E.G. Slope (ft/) 0.011859 | Area (éq ft) 46.86 26.59 3.42
Q Total {cfs) 284.10 | Flow (cfs) 135.25 142.57 6.28
Top Width (ft) 9566 | Top Width (®) 65.13 21.18 9.35
Vel Total (ft/s) 3.70 | Avg. Vel. (ftfs) 2.89 5.36 1.84
Max Chl Dpth (ft) 1.67 | Hydr. Depth (ft) 072 1.26 0.37
Conv. Total (¢fs) 26807.7 | Cenv. (cfs) 1241.4 1308.6 57.7
Length Witd. (ft) 162.61 | Wetted Per. (ft) 55.20 21.31 9.39
Mirt Ch El (ft) 2645.52 | Shear (fbfsg ft) 0.53 0,92 027
Alpha 1.35 | Stream Power (Ib#ft s) 250.00 0.00 0.00
Fretn Loss {ft) 2.21 | Cum Volume (acre-ft) 5.08 5.28 4.09
C & E Loss [it) 0.01 | Cum SA (acres) 8.02 4.35 6852
Plan: Default Scenarioc Reach B Reach B RS: 238 Profile: 1
E.G. Elev(ff) 2645.25 | Element Left OB Channel|  Right OB
Vel Head (ff) 0.25 | Wit. n-Val. 0.060 0.030 0.045
W.S. Elev {ft} 2645.00 | Reach Len. (ft) 135.09 135,09 135.08
Crit W.S_ (i) 264490 | Flow Arep (sq f) 54.26 3.86 3111
E.G. Slope {ft/t) 0.015781 | Area (sq ft) 54.26 3.86 3111
Q Tofal (cfs) 284,10 | Flow (cfs) 145.20 32,34 106.56
Top Width (t) 111.72 | Top Width () 67.84 247 41.41
Vel Total (it/s) 318 | Avg. Vel (ftfs) 268 8.37 342
Max Chl Dpth (1) 1.67 | Hydr. Depth () 0.80 1.56 0.75
Conv. Total (cfs) 22615 | Conv. {cfs) 1155.8 257.4 848.2
Length Vtd. () 135.09 | Welted Per. (f) 68.00 2.48 41.47
Min ChEl{#t) 2643.35 | :Shear (Ib/sq ft) 0.79 1.54 0.74
Alpha 1.58 | Stream Power (bt s) 191.70 0.00 0.00
Fretn Loss (it) 1.86 | Cum Velume (acre-ft) 4.89 5.23 4.03
C & E Loss (ft) 0.03 | Cum SA (acres) 7.78 4.31 6.42
Plan: Default Scenatic Reach B Reach B RS: 237  Profile: 1
E.G. Elev (ft) 2643.28 | Element ' Let OB| ~ Channel| = Right OB
Vel Head (ft) 0.52 | Wt n-Val. 0.045 0.035 0.080
W.8. Elev (B 2642.75 | Reach Len. () 297.70 297.70 297.70
CrtW.S, (ft} 2642.75 | Fiow Area (sq ft) 20.51 22.92 8.24
E.G. Slope {ft/t) 0.013334 | Area (sq ft) 29.51 22,92 8.24
Q Total {cfs) 284.10 | Fiow (cfs) 98.79 163.27 21.03
Top Widh (ft) 57.91 | Top Width (f) 35.27 13.02 9.62
Vel Total (ft/s) 4.68 | Avg. Vel (ft5s) 3.38 7.12 2.55
Max Chl Dpth (1) 212 | Hyér” Depth () 0.84 1.76 0.86
Conv. Total (cfs) 2460.3 Con'v..(cfsj 864.2 1413.9 182.2
Length Witd. (ft), 297.70 | Welted Per. (ft) 35.33 13.09 .77
Min Ch El (it} 2640.83 | Shear (Ib/sq ft) 0.70 1.46 0.70
Alpha 1.53 | Stream Power (IbAt s) 250.00 0.00 0.00
Fretn Loss (ft) 3.68 | CumVolume (acre-ft) 4.76 5.19 396
C & E Loss () 0.02 | Cum SA (acres) 7.62 4,29 8,35
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Plan: Default Scenafic Reach B Reach B RS: 236 Profile: 1

E.G. Elev (ft) 2638.63 | Elerment Left OB| Channel| Right OB
Vel Head (ft) 0.69 | Wt n<val. - 0.045 0.035- 0.060
W.S, Elev (ft) 2637.94 | Reach.Len. () 297.70 297 .70 297.70
Crit W.8. (ft) 2638.12 | Flow Area (sq ft) 10.36 20,62 29,74
E.G. Slope (ft/ft) 0.012328 | Area (sq ft) 10.26 20,62 20,74
Q Total (cfs) 284.10 | Flow (¢fs) 34,15 171.08 78.87
Top Width (ft) 70.32 | Top Width (ff) 16.25 11.83 42.24
Vel Total (ft/s) 4 68 | Avg. Vel. (ffs) 3.30 8.30 265
Max Chl Dpth (f) 2.00 | Hydr. Depth () 0.64 1.74 0.70
Conv, Total (¢fs) 2098.5 | Conv. (cfs) 252.3 1263.7 582.6
Length Wid. (ft) 297 .70 | Welted Per. (ft) 16.35 11.89 4230
Min Ch El (it) 2635.94 | Shear (bisq®) 072 1,98 0.80
Alpha 2.04 | Stream Power (ibAt s 201.64 0.00 0.00
Fretn Loss (ft) 4.82 | Gum Volume (acre-ft) 463 5.04 3.83
C & E Loss (ft) 0.02 | Cum SA (acres) 7.44 4.20 617
Plan: Default Scenario Reach B Reach B RS: 235 FProfile:

E.G. Elev () 2633.32 | Element Left OB| Channel|  Right OB
Vel Head (ff) 0.39 | Wt. n-Val, 0.045 0.035 0.045
W.S. Elev (f) 2632 94 | Reach Len. () 297.70 29770 297.70
Cfit W.S. (7)) 2633.01 | Flow Area (sq f) 47.02 1273 15.87
E.G. Slope (/) 0.016743 | Area (sq ) 47.02 1273 15.87
Q Total (cfs) © 284.10 | Flow (cfs) 145.27 95.73 43.10
Top Width () 115.50 | Top Width (i) 76.35 7.92 31.22
Vel Total (fi/s) 3.76 | Avg. Vel (it/s) 3.09 7.52 272
Meax Chi Dgth (f) 1,76 | Hydr, Depth () 0.62 1.61 0.51
Caniv. Total (cfs) 2195.6 | Conv. (cfs) 1122.7 739.8 333.1
Lengtin Wid. (R) 297,70 | Wetted Per, (i) 76.46 7.95 31.30
Min Ch El (ft) 2631.18 | Shear (Ib/sq ) 0.64 1.67 0.53
Alpha 1.77 | -Stream Power (Ibft 5) 250.00 0.00 0.00
Fretn Loss (i) 521 | Cum Volume (acre-ft) - 4.43 4.93 368
C & E Loss (ft) 0.09 | €um SA (acres) ' 742 4.43 592
Plan: Default Scenario Reach B Reach B RS: 234  Profile: 1

E.G. Elev (f) 2628.74 | Element "7 1 letoB| -Ghannél| Right OB
el Hend ({t) 0.56 | Wt hiVal, 0.060 0.035 0.045
“W.S. Flev {ft) 262818 | Reach.Len. (f) 153.84 153.84 153.84
Crit W.8. (1) 2628.29 | Flow Area (sq i) 26.83 17.20 27.74
E.G. Slope (ftft) 0.014124 | Area'(sqfy -~ 26,83 17.20 27.74
Q Total {cfs) 28490 | Flow () 57.05 139.77 86.30
Top Width () 90.06 | Top Width () 42,57 8.35 39.14
Vel Total (/5) 3.96 | Avd, Vel. (/) 216 8.12 311
Max-Chl Dpth (ft) 2,35 | Hydr. Depth (1) 0.63 2.08 0.74
“Gony., Total {cfe) 2390.5 | Conv.(cfs) 487.6 1176.0 726.9
Length Wid. (ft) 153.84 | Wetted Per. {ft) 42,67 8.42 39.23
Nin Ch B {ft) 2625 83 | Stiear (Bfsg ) 0.55 1.80 0.62
Alpha 2.32 | Stream Power (Ib/t ) 250,00 0.00 0.00
Frotn Loss (f) 4.57 | Gum Volume (acre-it) 418 4.82 353
C & E Loss (f) 0.02 | Cum SA (acres) 6.72 4.08 5,68
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Plan: Cefault Scenaric Reach B Reach B RS: 233  Profile: 1

E.G. Elev (ft} 2625.45 | Element Leff OB| Channel| Right OB
Vel Head (ft) 1.00 | Wt n-Val. 0.060 0.035 0.045
W.S. Elev {ft) 2624.44 | Reach Len. (&) 143.85 143,85 143,85
Crit W.8. (ft) 2624.78 | Flow Area (3q ) 12.14 19.31 16.80
E.G. Slope {ft/) 0.035271 | Area (sq i) 12,14 19.31 16.80
Q Total (cfs) 284.10 | Flow (cfs) 28,82 184,97 70.31
Top Widih (ft} 78.12 | Top Width (ft) 33.24 14 60 30.23
Vel Total {it/s) 5.89 | Ava. Vel. (it/s) 2.37 9.58 419
Max Chl Dpth (1) 1.55 | Hydr. Deplh (1) 0.37 1.32 0.55
Conv. Total (cfs) 1512.7 | Conv, (cfs) 153.4 984.9 374.4
Length Wid. (ft) 143.85 | Wetted Per, (f) 33.27 14 66 30.30
Min Ch EI (/) 2622.88 | Shear (Ib/sq ft) 0.80 2.90 1.22
Alpha, 1.86 | Stream Power {IbAt s) 271.00 0.00 0.00
Frcin Loss {ft) 3.26 | Cumn Velume (acre-ft) 4.11 476 345
C & E Loss (R) 0.04 | Cum SA (acres) 658 404 5.55
Plan: Default Scenario Reach B Reach B RS: 232  Profile: 1
E.G. Elev (ft) 2622.91 | Element ' Lef OB| Channel| Right OB
Vel Head (ft) 0.25 | Wt n-Val. 0.060 0.045 0.060
W.S, Elev (ft) 262268 | Reach Len. (f) 143.91 143 .91 143.91
Crit W.S. (f) - 262257 | Flow Area (sq ft) 21.35 15.04 4882
E.G. Slope {ft#) 0.022620 | Area (sq ft) 2135 15.04 48.82
Q Totel (cfs) 284,10 | Flow (cfs) 37.15 84.14 162.81
Top Width (i) 136.91 | Top Width (ft} 66.78 12.56 57.57
Vel Total (ft/s) 3.33 | Avg. Vel. {tt/s) 1.74 5.80 3.33
Meax Chl Dpth (ft) 1.35 | Hydr. Depth (R) 0.32 1,20 0.85
Conv. Total (cfs) 1889.0 | Conv:(efs) 247.0 559.4 1082.5
Length Wid. (ft) 143.91 | Wetted Per, (i) 66.84 12.57 57.63
Min Ch El {ft) 262134 | Shear (Ib/sq 1) 0.45 169 120
Alpha 1.44 | Stream Power {Ib/t s) 250.00 0.00 0.00
Fretn Loss (ff) 2,75 | Cum Vélume (acre-ft) 4.05 470 3.34
C&ElLoss () 0.01 | Cum SA (acres) 6.42 3.99 5.41
Plan: Default Scenario Reach B Reach B RS: 231  Profile: 1
E.G. Elav (ft) 2620.15 | Element Left-OB Channél| Right OB
Vel Head (ft) 0.22 | Wi, n=Val. 0.060 0.045 0.060
W.S. Eley (ft) 2619.93 | Reach Len. (f) 86.27 86.27 86.27
Crit W.S. (f) Flow Area (sg ft) 12,21 13.42 62,98
E.G. Slope (fift} 0.016379 | Area (sq ft) 12.21 13.42 62.98
Q Total {cfs) 284.10 | Flow {cfs) 31.55 76.80 17575
Top Width (ft) 101.19 | Top Width. () 16.54 .49 76,16
Vel Total (ft/s) 3.21 | Avg. Vél. (ftfs) 2.58 572 278
Max Chl Dpth (ft) 1.74 | Hyde. Depth (&) 0.74 1.58 0.83
Conv. Total {cfs) 2218.8 | Conv. {cfs) 246.5 6001 1373.3
Length Wid. (ft) 86.27 | Wetted Per, (it} 16.60 8.51 76.24
Min Ch B (ft) 2618.19 | Shear (Ib/sq ft) 075 161 0.84
Alpha 1,40 | Stream Power (bt s) 159.79 0.00 0.00
Fretn Loss (ft) 1.71 | CumVolume {acre-it) 4.00 4.66 3.16
C&ELoss () 0.02 | Cum:SA (acres) 6.28 3.96 519
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Plan: Default Scenaric Reach B Reach B RS: 230  Profile: 1

E.G. Elev (ft) 2618.42 | Element Left OB Channel| ~ Right OB
Vel Head (ft) 0.42 | Wt n-val. 0.045 0.045 0.080
W.S, Elev {ft) 2618.00 | Reach Len, (i) 151.71 151.71 151.71
Crit W.S. () 2617.98 | Flow Area (5q ) 11.08 33.18 15.03
E.G. Slope (ft/f) 0.024615 | Area (sq ft) 11.08 33.18 15.03
Q Total {cfs) 284.10 | Flow (cfs) 37.70 194 .52 51.88
Top Width (ft) 66.10 | Top Wigth () 20.75 27.49 17.86
Vel Total (ft/s) 479 | Avg. Vel. (fi/s) 3.40 5.86 345
Max Chi Dpth (ft) 1.70 | Hydr. Depth (/) 0.53 1.21 0.84
Conv. Total (6fs) 1810.8 | Coniv. (&fs) 240.3 1239.8 330.7
Length Wid, () 151.71 | Wetted Rer. () 20.80 27.57 17.95
Min Ch EI (&) 2616.30 | Shear {Ibfsg ft) 0.82 1.85 1.28
Alpha 1.19 | Stream Power {Ibfft s) 117.13 0,00 0.00
Frcin Loss (#t) 2.69 | Cum Volume (acre-ft) 398 4.61 3.08
C & E Loss (ft) 0.00 | Cum SA (acres] 6.24 3.92 510
Plan: Default Seenario Reach B Reach B RS: 229 Profile: 1
E.G. Elev (1) 2615.74 | Element. Lefi @B| Channal| Right OB
Vel Head (ff) 0.46 | V. n-Val. 0.060 0.035 0.060
W.S. Elev {ft) 2615.28 | Reach Len. (f) 135.80 135.90 135.90
Crit W.8. (f) 2615.05 | Flow Area (sa 1) 2212 21.95 40.54
E.G. Slope [t 0.013339 | Area (sq ff) 2212 21.95 40.54
Q Total (cfs) 284.10 | Flow (cfs) 39.04 155,25 89.81
Top Width (it) 11761 | Top Width ¢t 4558 12.64 59.39
Vet Total (f/s) 3.36 | Avg. Vel. (&t/s) 1.77 7.07 2.22
Max Chl Dpth (f) 1.81 | Hydr. Depth () 0.49 1.74 0.68
Conv. Total {cfs)- 2455.8 | Conv. (cfs) 338.0 13442 777.6
Length Wid. (ff) _135.90 | Weatted Per. (f) 4563 12,67 59.48
Mirt Ch EI (it} 2613.47 | Shear (Ib/sqg ft) 0.40 1.44 057
Alpha 2,60 | Stream Power (Ibft 5) 148.44 0.00 0.00
Fretn Loss (). 2.42 | Cum Volume (acre-ft) 3.92 4.51 2.08
C & E.Loss () 0.04 | Cum SA (acres) 613 3.85 4.96
Plan: Default Scenaiio Reach B Reach B RS: 228 Profile: 1
E.G. Elev (f) | 2613.27 | Element teftoB!  Channel| Right 08
Vel Head (ft) 0.31 | Wt n-val. 0.045 0.035 0.060
W.S_ Elev (i) 2612.96 |'Reach Lan. (ft) 187.15 187.15 187.15
Crit WS, (/) 2612.96 | Flow Area (sq ff) 7.22 9.82 64.13
E.G. Slope (/) 0.024874 | Area (sq &) 7.22 9.82 6413
Q Total {cfs) 284.10 | Flow (cfs) 21.54 70.95 19161
Top Width () 121.21 | Top Width (ft) 16.64 8.75 95.83
Vel Total (#75) 3.50 | Avg. Vel, (ft/s) 298 7.23 2.99
Mei -Chl Dipth () 1.21 [ Hydr. Depth (ft) 0.43 1.12 0.67
Conv. Total {cfs) 18014 | Conv. {cfs) 136.6 449.9 1214.9
Length Wid. (ft). 187.15 | Wetted Per. () 16.67 §.76 95.86
Min Ch-El (f) 2611.75 | Shea’r (Ib/sq 1) _ 0.67 1.74 1.04
Alpha 1,61 | Stream Power (bfits) ~ 159.69 0.00 0.00
Fretn Loss () 271 | Cumi Volumé (atre-ft) . - 3.87 4,46 2.82
C & E Loss (ft) 005 |-Cuin SA (acres) - 8,03 3.82 472
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Plan; Default Scenario Reach B Reach B RS: 227 Profile: 1

E.G. Elev (ft) 2609.58 | Element Left OB Channel Right 08
Vel Head (ft) 0.14 | Wt n-val. 0.060 0.035 0.060
W.S. Elev () 2609.44 | Reach Len. (ft} 188.15 188.15 188.15
Crit W.S. (fi) 2609.21 ; Flow Area (sq 1) 91.32 16.55 923
E.G. Slope {ft/) 0.009474 | Area (sq ft) 91.32 16.55 9.23
Q Total (cfs) 284.10 | Flow (cfs) 193.40 78.39 12.31
Top Width {ft} 146.57 | Top Width (ft) 110.79 13.41 2237
Vel Total (fi/s) 2.43 | Avg. Vel. (it/s) 212 474 1.33
Max Cht Dpth (ft) 1.89 | Hydr. Depth () 0.82 1.23 0.41
Conv, Total (&fs) 2918.8 | Conv. (cfs) 1987.0 805.3 126.5
Length Witd. (ft) 188.15 | Wetted Per, (ft) 110.88 13.48 2239
Min Ch El (ft} 2608.00 | Shear (lbisg ) 0.49 0.73 0.24
Alpha 1.58 | Stream Power (Ib/tt s) 288.08 0.00 0.00
Fretn Loss {ft) 2.59 | Cum Volume'(acre-ﬂ) 3.66 4.41 2.68
C & E Loss (i) 0.04 | Cum SA (acres) 576 3.77 4.46
Plan; Default Scenario Reach B Reach B RS: 226 Profile: 1
E.G. Elev (/) 260696 | Element Left OB|  Channél| Right OB
Vel Head (ft) 0.50 | Wt.n-val, 0.045 0.045 0.050
W.S. Elev (ft) 2606.46 | Reach Len. (f) 20770 297.70 297.70
Crit W.8, (ft) 2606.46 | Flow Aréa (5q ) 11.31 33.15 11.87
E.G. Slope {1t 0.021811 | Area (sq ft) 11.31 33.15 11.87
Q Total (cfs) 28410 | Flow (cfs) 40.83 209,55 33.72
Top Width (f) 57.35 | Top Width (ffy 17.70 2237 17.28
Vel Total (ft5) 5.04 | Avg. Vel. (/) 3.61 532 2.84
Max Chl Dpth (f) 1.98 | Hydr. Depth () 0.64 1.48 0.69
Coriv. Total {cfs) 1923.7 | Conv. (cfs) 276.5 1418.9 228 4
Léngth Wid. (ft) 297.70 | Wetted Per. (f) 17.76 22.46 17.32
Min Ch El (1) 2604.50 | Shear (ls/sq ft) 087 2.01 0.93
Alpha 1.27 | Stream Power (Ibft s) 250.00 0.00 0.00
Frein Loss (ft) 5.00 | Cum Volume (acre-ft) 3.44 4.30 262
C & E Loss {ft) 0.08 | Cum SA (acres) 5.48 3.69 4,38
Plan: Default Scenaric Reach B Reach B RS: 225 Profile: 1
E.G. Elev (ft) 2601.62 | Element. Lef OB|  Channel| Right OB
Vel Head (ft) 0.22 | Wt n-Vl, 0.045 0.045 0.045
‘W.S. Elev (i) 2601.39 | Reach Len. {it) 347.87 347.87 347.87
Crit W.S. (ft) 2601.14 | Fiow Area (sq i) 6.71 25.32 4553
E.G. Slope (ft/t) 0.013308 | Area (sq f) 8.71 2532 4553
Q Total {¢fs) 284 10 | Flow (cfs) 19.32 112.34 15243
Top Width {f) 85.44 | Top Width (f) 10.14 20.11 55.19
Vel Tétal (f/s) | 3.66 | Avy. Vel (ft/s) 288 4.44 3.35
Max Chl Dpth (ft) 1.50 | Hydr, Depth (ft) 0.56 1.26 0.82
Conv. Total (cfs) 2462.7 | Conv..{cfs) 167.5 973.8 1321.4
Length Wtd. (1) 347.87 | Welted Per. () 10.22 20.14 5524
Min Ch El {ft) 2569.89 | Shear {Ib/sg ) 0.55 1.04 0.68
Alpha 1.07 | Stream Power (Ib/ft s) 250.00 0.00 0.00
Fretn Loss (f) 6.15 | Cum Volume (acre-ft) 3.38 4.10 242
C & E Loss (ft) 0.02 | Cum SA (acres) 5.38 3.55 413
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Plan: Default Scenaric Reach B Reach B RS5: 224 Profile; 1

E.G. Elev (i) 2585.43 | Element Left OB ‘Channel Right OB
Vel Head (ft) 0.42 | Wt n-Val. 0.045 0.045 0.060
W.S. Elev (f) 2595.01 | Reach Len. (f) 315.96 315.96 31596
Crit W.S. (f) 2595.01 | Fiow Area (sq f) 30.45 24.43 3.11
E.G. Slope (ft/t) 0.024658 | Area (sq ) 30.45 24.43 311
Q Total (cfs) 284.10 | Flow (cfs) 130.04 146,62 7.45
Top Width (ft) 66.60 | Top \Width (ft) 40.69 19.56 6.34
Vel Total (ft/s) 4.90 | Avg. Vel (it/s) 4,27 6.00 240
M Chi Dpth (ft) 1.53 | Hydr, Depth {it) 0.75 1.25 0.49
Conv. Total (cfs) 1809.2 | Conv, (cfs) 828.1 933.7 47.4
Length Wid. (ft) 315.96 | Wetted Per. () 40.75 19.61 8.41
Min Gh El (i) 259348 | Shear (Ibfsq ft) 1.15 1.92 0.75
Alpha 1.13 | Stream Power (Ib/fi s) 211.08 0.00 0.00
Fretn Loss (ft) 4.65 | Cum Volurme (acre-ft) 3.23 3.90 2.23
C&ELoss () 0.01 | Cum'SA (acres) 5.18 3.39 3.89
Plan: Default Scenario Reach B Reach B RS: 223  Profile: 1

E.G. Elev (ft) 258877 | Element leffoB|  Channel|  Right OB
Vel Head (ft) 0.72 | Wt n-val. 0,045 0.035 0.045
W.S, Elev () 2589.05 | Reach Lén. (f) 193.97 193.97 193.97
Crit W.S. () 2580.18 | Flow Area (sq ft) 6.51 34,45 8.30
E.G. Slope {ft/t) 0.012223 | Area (sq ) 6,51 34.45 8.30
Q Total {cfs) 28410 | Flow {cfs) 18.51 248.48 17.10
Top Width {ft) 53.49 | Top Width-(f) 9.99 18.31 25.20
Vel Total (ft/s) 577 |.Avg. Vel. (R/s) 2.84 7.2 2.06
Max Chl Dpth (/). - 267 | Hydr, Degth (&) 0,65 1.88 0.33
Conv. Total {cfs) 2470.7 | Gonv. (cfs) 150.9 2161.0 1487
Length Wid. (fty 193.97 | Wetted Per. (ft) 10.07 19.19 2527
Min Ch Bl (ft) 2586.38 | Shear (Ib/sq ft) 053 1.48 0.27
Alpha 1.39 | Stream Power (IbAt 5} 190.91 0.00 0.00
Fretn Loss (fi) - 5.64 | Cum Volume (acré-it) 3.10 3.69 219
&8 E Loss (/) 0.03 | Cum SA (acres) 5,00 3.25 377
Plan; Default Scenaric Reach B Reach B RS: 222 Profile: 1

E.G. Elev (ft) 2586.59 | Element LeR OB| Channel| RightOB
/el Head (ft) 1.10 | Wt. n-Val, 0.045 0.030 0.060
WS Eleviit) 2585.49 | Reach Len. (1) 332.99 332.99 332.99
-CitWs. () 2585.85 | Flow Area (sq ) 22.23 20.59 4,70
E.G. Slope (ft/ft} 0.020305 | Area (5q f1) 2223 20.59 470
Q Total (cfs) 284.10 | Fléw (cfs) 68.80 201 .51 13.79
Top Width (ff) §0.17 |. Tep Width () 41,57 12,58 .01
Vel Total (ft/s) 598 | Avo. Vel. (ft/s) 310 8.79 2.93
Max Chl Dpth.(f). 1.83 | Hytr. Depth () 0.53 | 1.64 0.78
Ganv. Total (cfs) 1993.7 | Conv..(cfs) 482.8 1414.1 96.8
Length Wtd. (f) 332,99 | Wetted Per, (ft) 41,65 12,61 6.21
Min Ch EI (i) 2583 66 | Shear (Ib/sq #) 0.68 2.07 0.96
Alpha 1.98 |-Stres _ 142,65 0.00 0.00
Fretn Loss (f) 3.14 |-CumVolume (acre-t) .~ 3,03 3.57 216
C & E Loss (i) 0.04 | 'Cuin SA (acres) 4,68 3.18 3.70
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Plan: Default Scenaric Reach B Reach B RS: 221 Profile: 1
E.G. Elev (it) 2580.79 | Element Lefk OB Channel Right O8
Vel Head (ft) 0.52 | Wt n-Val. 0.060 0.035 0.045
W.S. Elev () 2580.27 | Reach Len. (ft) 287.70 297.70 297.70
Crit W.S. (ft) 2580.26 | Flow Area (sq ft) 19.96 4.67 3507
E.G. Slope (fi/ft) 0.018428 | Area (sq /) 18.96 4.67 35.07
Q Total (cfs) 284 10 | Flow {cfs) 73.93 48.03 162.13
Top Width (ft) 52.39 | Top Width () 17.07 1.94 33.38
Vel Total (f/s) 476 | Avg. Vel (it/s) 3.70 10.28 4.62
Max Chl Dpth {(f) 2.47 | Hydr. Depth (it) 117 2.41 1.05
Conv. Total (cfs) 2092 8 | Conv, (cfs) 544.6 353.8 1194.3
Length Wid, (ft) 297.70 | Wetted Per. {ft) 17.25 1.86 3347
Min Ch El {ft) 2577 .79 | Shear (Ib/fsg 1) 1.33 2.74 1.21
Alpha 1.49 | Stream Power (Ib/it 5) 250.00 0.00 0.00
Fretn Loss (ft) 4.39 | Cum Volume (pere-ft) 2.87 3.47 201
C 8 E Loss (it) 0.02 | Cum SA (acres) 4.66 313 3.55
Plan: Default Scenaric Reach B Reach B RS: 220 Profile: 1
E.G. Elev (ft) 2576.37 | Elemént Left OB Channél Right OB
Vel Head (ft) 0.75 | Wt. n<Val. 0.045 0.035 0.060
W.S. Elev (ft) 257583 | Reach Len. () 297.70 297.70 297.70
Crit W.S. () 2575.63 | Flow Area (sq f) 9.97 34.23 3.56
E.G. Siope {ftfit) 0.012051 | Area (sq ft) 9.97 3423 3.56
Q Total (cfs) 284.10 | Flow (cfs) 2485 250.84 8.41
Top Width (ff) 38.74 | Top Widkh (ff) 17.42 17.28 4.63
Vel Total (Rfs). 5.95 | Avg. Vei. (&t/s) 2.49 7.33 2.36
Max Chl Dpth () 2.34 | Hydr. Depth () 0.57 1.98 0.88
Conv. Total (cf3) 2588.0 | Conv.(cis) 226.4 2285.0 75.6
Length Witd. () 297.70 | ' Wetted Per. (ft) 17.51 17.36 440
Win Ch El () 2573.29 | Shear (/54 ft) 0.43 1.48 0.61
Alpha 1.36 | Stream Power (Ib/ft 5y 250.00 0.00 0.00
Frétn Loss (ft) 3.70 | Cum Volume (acré-ft) 2.77 3.34 187
C 8 E Loss (f) 0.00 | Cum SA (acres) 454 3.06 3.42
Plan: Default Scenaric Reach B Reach B RS: 219 Profile: 1
E.G. Elev(ft) 2572.21 | Element B Left OB|  Channel| Right OB
Vel Head (1) 0.93 | Wt n-val. 0.045 0.035 0.045
‘W.S. Elev {ft) 2571.28 | Reach Len. (it) 297.70 297.70 297.70
Crit W.S. {ft) 2571.41 | Flow Area (sq ft) 8.88 28.22 4,58
E.G. Slope (fi/R) 0.016206 | Area (3q /1) 8.88 28.22 458
Q'Total (cfs) 284.10 | Flow (cfs) 33.11 235.10 15.89
Top Width (ft) 31.25 | Top Width (ff) 10.54 14,77 5.93
Vel Total (ft/s) 6.82 | Avg. Vel. (it/s) 3.73 8.33 347
Max Chi Dpth {f) 2.10 | Hydr, Depth (ft) 0.84 1.91 0.77
Conv. Total (cfs) 22248 | Conv. (cfs) 259.3 184114 124.5
Length Witd., (f), 207.70 | Wetted Per. (ft) 10.67 14.82 6.14
Mir Ch El (ft) 2569.18 | Shéar (Ib/sg ) 0.85 1.94 0.76
Alpha 1.28 | Stream Power (bt s) 250.00 0.00 0.00
Fretn Loss () 4.15 | Cum Volume (aere-ft) 270 3.12 1.85
C & E Loss (it) 0.02 | Cum SA {acres) 4.45 2.95 3.39

74




Plan: Default Scenaric Reach B Reach B RS: 218  Profile: 1

E.G, Elev (ft) 2566.74 | Element teff OB| Channel| Right o8
Vel Head (ft) 0.50 | Wt.n-Val. 0.045 0.045 0.060
W.S. Elev (ft) 2566.24 | Reach Len. (f) 297.70 297.70 297.70
Crit W.S. (&) 2566.12 | Flow Area (sq.ft) 20.60 20.88 16.26
E.G. Slope (ft/t) 0.020881 | Area (sg ) 20.60 20.88 16.26
Q Total (cfs) 284,10 | Flow (cfs) 77.57 147.10 59.43
Top Width (ft) 56.56 | Top Width (ff) 2934 11.60 1583
Vel Total (ft/s) 492 | Avg. Vel. (R/s) 377 7.05 3.66
Max Chl Dpth () 2.03 | Hydr: Depth (1) 0.70 1.80 1.04
Conv, Total (cfs) 1966.0 | Conv.{(cfs) 536.8 1017.9 4113
Length Wid. (/) 297.70 | Wetted Per. () 2938 11.63 15.75
Min Gh El (ft) 2564.2% | Shear {Ib/sq f) 0.91 2.34 1,35
Alpha 1.34 | Stream Power {Ibft 5 250.00 0.00 0.00
Fretn Loss (ft) 5.22 | Cum Volume (acre-ft) 2,80 2.95 177
C& énl:t'}sé'('ﬁ) 0.00 | Cum SA (acres) 4.31 2.86 3.32
Plan; Default Scenario Reach B Reach B RS: 217 Profile: 1
E.G. Elev () 2561.52 | Element lef OB| Channel| Right OB
Vel Head (ft) 0.54 | Wt n-Val, 0.045 0.035 0.060
W.S. Elev {ft) 2560 88 | Reach Len. {ft) 29770 297.70 297.70
Clit W.S. {ft) 2560.98 | Flow Area (g ft) 9.26 17.24 38.69
E.G. Slope {ft/t) 0.014911 | Area (sq ) 9.26 17.21 38.69
Q Total (cfs) 284,10 | Flow (cfs) 26.23 136.00 121.88
Top Width {ft) 61,04 | Top Width {ft) 1564 9.07 36.33
Vel Total (ft/5) 4.36 | Avg. Vel, (itis) 2.83 7.90 3.15
Max Chl Dpth (#) 223 | Hydr. Depth () 0.59 1.90 1,07
Conv. Total {cfs) 2326.6 | Conv. (cfs) 214.8 1143.7 998.1
Leéngth Wid. (i) 29770 | Weited Pet, () 15.72 9,15 36.40
Min Ch El (it) 2558.75 |-Shear (Ib/sa ft) 0.55 1.75 0.99
Alpha 1.84 | Stream Power (Ib/fi 5) 250.00 0.00 0.00
Fretn Loss (it) 4.12 | Cum Volumé (acre-ft) 2.50 2.82 1.59
CaEloss(®) 0.02 | Cum SA (aéres) 4.18 279 3.14
Plan: Default Scenaric’ Reach B Reach B RS: 216 Profile: 1
E.G.Elev () 2555.82 | Elsment ' Left OB| - Channel| . Right OB
Vel Head (it) 0.79 | Wt Asval, 0.060 0.035 0.060
WS, Elev-(ff) 2555.03 | Reach Len. (f) 297.70 207.70 297.70
citws. (B 2555.26 | Fiow Area (sq ) 6.15 33.40 847
E.G. Slope (ft/fi} - 0.025347 |-Area (sq'#) 8.5 33.40 847
QTotal {cfs) - - 284.10 | Flow {&6f8) 15.50 251.50 17.09
Top Widih (f) 63.28 | Top Width (ff) 11.93 28.29 23.06
Vel Total (ffs) - 5.92 | Avd. Vel {ft/s) 252 7.53 2.02
Max Chl Dpth (ft) 1.86 |, Hydr. Depth (ft) 0.52 1.18 0.37
Conv, Total {cfs) 1784.5 | ‘Conv. (cfs) §7.4 1579.7 107.4
Length Wtd.'(f) 297.70 12.02 28.41 23.11
Min‘Ch El (ff) 265317 | 0.81 1.86 0.58
Alpha 1.45 | 250.00 0.00 0.00
Fretn Loss (ft) 5.69 | Gim volume (acre-ff) 245 2.65 143
C&FELoss (1) 0.02 | Cumi'SA {acres) 406 2,66 294
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Plan: Default Scenarioc Reach B Reach B RS: 215 Profile: 1

E.G. Elev (it) 2550.18 | Element Lefi OB Channel Right OB
Vel Head (ft) 0.46 | Wt. n-Val. 0.045 0.035 0,045
W.S, Elev (ft) 2549.73 | Reach Len. (ft) 297.70 287.70 297.70
Crit W.S, {ft) 254971 | Flow Area {(sqfi) 12,64 25.36 22.05
E.G. Slope (fi/ft) 0.014811 | Area {sq 1t 12.64 25.36 22,05
Q Total (cfs) 284.10 | Flow (cfs) 45.78 164.80 72.52
Top Width (ft) 61.92 | Top Width (it) 14.22 17.97 29.73
Vel Total (fi/s) 4.73 | Avg. Vel. (ft/s) 3.70 6.50 329
Max Cht Dpth (/) 1.49 | Hydr. Depth (it} 0.89 1.4t 0.74
Conv, Total (cfs) 2334.5 | Conv., (cfs) 384.4 1354.2 595.9
Length Witd. (it) 257.70 | Wetted Per, (i) 14.31 17.98 29,76
Min Ch EI (ft) 2548.24 | Shear (lb/sq ft) . 0.82 1.30 0.68
Alpha 1.32 | Stream Power (jb/t 5) 250,00 0.00 0.00
Fretn Loss {ft) 4.35 | Cum Volume (acre-ft) 2.38 2.45 1.32
C & E Loss (ft) 0.05 | Cum SA (acres) 3.97 2.51 2.75
Plan: Default Scenario Reach B Reach B RS: 214 Profile: 1
E.G. Elev (ft) 2545.79 | Element Left OB Channel|  Right OB
Vel Head (ff) 0.30 | Wt. n-Val. 0.060 0.030 0.060
WS, Elev (ft) 254548 | Reach Len. (f) 28770 297.70 297.70
Crit W.S. () 254535 | Flow Area ,'(s'q ) 58.61 21.21 1.71
E.G. Slope {ft/ft) 0.014409 | Area (sq'ft) 58,61 21.21 1.71
Q Total (cfs) 28410 | FIoW'(dfs) 155.42 126.30 238
Top Width (i) 95.63 | Top Width (ft) 69.20 21.13 5.30
Vel Total (it/s) 3.48 | Avg. Vel. (ft/s) 265 5.96 1.39
Max Chl Dpth (ft) 1.39 | Hydr. Depth (it) 0.85 1.00 032
Cenv. Total (cfs) 2366.7 | Conv. (cfs) 1294.7 1052.1 19.9
Length Wid. () 207.70 | Wetted Per. {ft) 69.58 2115 5.34
Min Ch EI (/) 2544.27 | Shear (Ibifsq f) 0,78 0.90 0.29
Alpha 1.62 | Stream Power (Ib/fft s} 250.00 0.00 0,00
Fretn Loss (ft} 5.11 | Cum Velume (acre-t) 244 229 1.24
C & E Loss (ft) 0.01 | Cum SA (acres) 3.69 237 2,63
Plan: Default Scenaric Reach B Reach B RS: 213 Profile; 1
E.G. Elev (f) 254067 | Element LeffOB|  Channel|  Right OB
Vel Head (ft) 0,36 | Wt n:Val, 0.060 0.030 0.060
W.S. Elev (ft} 2540.32 '_R'_each Len, {ft) 207.70 297.70 297.70
Crit W.S. (it) 2540.32 | Flow Area (sq ) 29.44 12.53 36.55
E.G. Slope (ft/t) 0.020769 | Area {sq ) 20.44 12.53 36.55
Q Total {cfs) 284.10 | Flow (cfs) 107.80 89.89 86.42
Top Width {ft} 108.21 | Top Width (ff) 28.19 12.44 67.58
Vel Total (/%) 3.62 | Avg. Vel. (ft/s) 366 7.7 236
Max Chl Dpth (ft) 1.65 | Hydr. Depth (ft) 1.04 1.01 0.54
Conv. Total'(cfs) 1971.3 | Conv. (cfs) 748.0 623.7 599.6
Length Wid. (/) 207.70 | Wetted Per. (it) 28.32 12.45 87.77
Miri Ch El (it) 2530.28 | Shear (Ib/sq fi) 1.35 1.3 0.70
Alpha 1.76 | Stream Power (IbAt s) 250.00 0.00 0.00
Frotn Loss (#) 4.06 | Cum Volume (acre-ft) 1.84 2,18 1.1
C & E Loss (ft) 0.01 | Cum SA (acres) 3.35 226 2.39
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Plan; Default Scenaric Reach B Reach B RS: 212  Profile: 1

E.G. Elev (it) 2536.23 | Element Left OB|  Channel| Right OB
Vel Head (ft) 0.47 | Wt n-Val. 0.045 0.030 0.060
W.S. Elev (ft) 2535,76 | Reach Len, (fi) 297.70 297.70 297.70
Crit W.S. (ff) 2535.81 | Flow Area (sq ft) 16.63 30.07 24.05
E.G. Slope (ft/ft) 0.011181 | Area (sq ft) 16.63 30.07 24.05
QTetal (cfs) 284.10 | Flow (cfs) 54,65 192.94 36.50
Top Width (ft) 94.57 | Top Width (#) 18.12 2217 5438
Vel Total (f/s) 4.02 | Ave. Vel (t/s) 3.29 6.42 1,52
Max Chl Dpth (f) 1.53 | Hydr. Depth (%) 0.92 1.36 0.44
Conv., Total (&fs) 2686.7 | Conv. (cfs) 516.9 18247 3452
Length Vitd. (f) 20770 | ‘Wetted Per, (ft) 18.22 2218 54.49
Min ChEl () 253423 | Shear {Ib/sq it} 0.64 0.95 0.31
Alpha 1.88 | Stream Power (6t <) 250.00 0.00 0.00
Fretn Loss (ft) - 4.43 | Cum Volume (acre-ft) 1.68 2.03 0.80
C & E Loss {ft) 0.01 | Cum SA (acresy 3.20 214 197
Plan: Default Scenario Reach B Reach B RS: 211" Profile: 1
E.G. Elev (1) 2530.20 | Element Left OB Charngél Right OB
Vel Head (ft) 1.42 [ Wit n+Val. 0.060 0.030 0.060
W.S, Bley (ff) 2528.78 | Reach Len. (f) 297,70 257 70 297.70
Crit W.S. () 2529 23 | Flow Area (sq i) 13.45 15.73 13.91
'E.G. Slope (ft/it) 0,045065 | Area (5q i) 13.45 15.73 13.91
G Total (cfs) 284,10 | Flow (cfs) 54,00 182,36 47.75
Top Width (ft) 59.98 | Top Width (1) 20.11 13.54 26,34
Vel Total (#t/s) 6.59 | Avd. Vel. (ft/s) 4,01 11.60 343
Max Chl Dpth () 1.48 | Hydr. Depth {ft) 0.67 1,16 0.53
Conv. Total (cfs) 1338.3 | Conv. {cfs) 254.4 859.0 224.9
Length Wid. (ft) 297.70 | Vyetted Per. (f) 2017 13.58 26,37
Min Ch EI (i) 2527.30 | Shear (lb/sg ) 1.88 3.26 1,48
Alpha 2.10 | Stream Power (Ibft 5) 250.00 0.00 0,00
Fretn Loss (ft) 5.93 | Cum Valume (acre-ft) 1.58 1.87 077
C & E Loss () 0.09 | Cumn SA (acres) 3.07 2.02 1,69
Plan: Default Scenaric Reach B Reach B RS: 210 Profile: 1
E.G. Elev (ft) 252387 | Element Left OB|  Channgl| Right OB
Vel Head [ft} - 0.38 | Wt n-Val, 0.060 0.035 n.060
W.S. Elev () 252329 |.Reach Len, {f) 297.70 207.70 207.70
CREW.S. () . 2523.29 | Flow Area {sq ) 8.36 | 37.72 2572
EG. Slope (/) |  0.015655 | Area (sq ) 836 37.72 25.72
QTotal (¢fs) 284 10 | Flow {(cfs) 19.04 210,53 54.53
Top Width {fty .7 93.56 | Top Wiclth (ff) 13.21 35.02 45,33
Vel Total (f/s) . 3.96 | Avg. Vel. (ft/s) 228 5.58 2.12
Max Chl Dpth.(#) 1.34 | Hyélr. Depth (f) 0.62 1.08 0.57
Conv. Total (cfs) 22708 | Conv..(cfs) 152.2 1682.6 435.8
Length Wtd. () 297 70 | Wetted Per. (1) 13.26 35.03 45,44
Min-CH El (ft) 2521.95 | Shear (ib/sq ft) 0.62 1.05 0.55
Alpha 1,65 | Stream Power (Ib/ft §) 250.00 0.00 0.00
Fretn Loss (/) 3.92 | cimVelums (acre-ft) 1.50 1.69 0.64
C & E.Loss (f) 0.03 | CumSA (adres) 2.95 1.85 1.45




Plan: Default Scenaric Reach B Reach B RS: 209 Profile: 1

E.G. Elev () 2518.20 | Element Left OB Channel Right OB
Vel Head (it) 1.02 | Wt n-Val. 0.060 0.030 0.060
W.S. Elev {ft} 2517.18 | Reach Len. (ft) 528.02 529.02 5258.02
Crit W.S. (ft) 2517 .46 | Flow Area (sq ft) 27.05 17.45 4.51
E.G. Slope (ftAt) 0.021297 | Arem (sq®t) 27.05 17.45 451
Q Total {cfs) - 28410 | Flow (cfs) 100,10 174.01 9.99
Top Width (ft) 46.04 | Top Width (ft) 2596 10.70 9.38
Vel Total (ft/s) 5.80 | Avg. Vel. {ft/s) 3.70 9.97 2.21
Max Chi Dpth () 2.12 | Hydr, Depth (&) 1,04 1.63 0.48
Conv, Tofal {¢fs) 1846.8 | Conv. (cfs) 685.9 1192.4 68.4
Length Wid. (1) 529.02 | Wetted Per. (ft) 2610 10.76 943
iin Ch EI (ft) 2515.06 | Shear (lbfsq fi) 1.38 2,18 0.64
Alpha 1.96 | Strearm Power (Ibfit s) 200,29 0.00 0.00
Fretn Loss (ft) 5.40 | Cum Volume (acre-ft) 1.38 1.50 0.53
C&ELoss () 0.06 | Cum SA (acres) 2.82 1.70 1.26
Plan: Befault Scenarioc Reach B Reach B RS: 208 Profile: 1
E.GG. Elev (ft) 2507 .46 | Element Left OB Channel Right OR
Vel Head {ft) 129 | Wi n-Val. | 0.045 0.030 0.045
W.S. Elev (1) 2506.18 | Reach 'E:e_n,_(ﬂ) 364.06 364.06 364.06
Crit W.S. (/) 2506.54 | Flow Area (sq.ft) 4.92 25.44 10.85
E.G. Slope (ft/t) 0.019277 | Area (sq ft) 492 25.44 10.85
Q Total (cfs) 28410 | Flow {cfs) 9.14 247,06 27.80
Top Width (i) 59.28 | Top Width (M) 19.02 14.46 25.80
Vel Total (fifsy 6.89 [ Avg. Vel, (ﬂfs) 1.86 9.71 2.57
Max Chl Dpth (ft) 2.82 | Hydr. Depth (ft) 0.26 1.76 0,42
Conv. Total (cfs) 2046.2 | Conv. (¢fs) 65.8 17794 2010
Léngth Wid. (ff) 364.06 | Wetted Per. () 19.07 15.16 25.84
Min Ch El{ft) 2503.35 "Shear-'(ltilsq fi) 0.3t 2.02 0.51
Alpha 1.74 | Stream Power (Ib/ft §) 379.37 0.00 0.00
Fretn Loss (it) 10,71 | Gum Volume (acre-ft} 1.19 1.24 0.44
C 8 ELoss () 0.03 | Cum SA(acres) 2.54 1.54 1.05
Plan: Default Scenario Reach B Reach B RS: 207 Profile: 1
E.G. Elev (i) 2500.81 | Element Left OB|  Chsnnel|. RightoB
Vel Head {ft) 0.60 | Wit n-Val, 0.045 0,035 0.060
W.S. Elev (it) 250020 | Reach Len. (ft} 291.98 291.98 291.98
Crit W.S. () 2500.22 | Flow Area (sq ft) 13.52 30.38 8.56
E.G. Slope (ftft} 0.016343 | Area (sqt) 1352 30.38 8.56
Q Total {cfs) 284 10 | Flow {cfs) 44.38 211.65 28.08
Top Width (ﬂ) 48.15 | Top Width (ft) 18.56 20.78 7.81
Vel Tota! (ft/s) . 5.42 | Avg. Vel, (ftfs) 3.28 68.97 3.28
Max Chl Dpth.(ft) 2.40 | Hydr. Depth (&) 0.69 1.46 140
Conv. Total {cfs) 22223 | Conv, (cfs) 347.1 1655.6 219.6
Length Wid. (1), 291.98 | Wetted Per. (ft) 19.73 20.89 8.11
Win Ch EI (i) 2497 80 | Shear (Ibfsq ft) 0.70 1.48 1.08
Alpha 1,33 | Stream Power (ibt 5) 250.00 0.00 0.00
Fretn Loss (fty 6.45 | Cum Volume (acre-ft) 1.11 1.01 0.36
C & E Loss (ft) 0.20 | Cum SA (acres) 2.38 1.40 0.91
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Plan: Default Scenaric Reach B Reach B RS: 206 Profile: 1

E.G. Elev (ft) 2484 .44 | Element Lef OB| Channel| RightOB
Vel Head (ft) 0.20 | Wt. n-Val, 0.045 0.030 0,060
W.S. Elev (ft) 249424 | 'Reach Len, () 307.20 307.20 307.20
Crit W.S. (f) 2494 14 | Flow Aren (59 69.14 9.89 0.02
E.G. Slope (ft/ft) 0.018350 | Area (sq ) 69.14 .89 0.02
Q Total (cfs) 284.10 |-Flow (¢fs) 244,80 39.50 0.00
Top Width (ft) 130.94 | Top Width (ft) 107.85 21 .51 1.58
Vel Total (ft/s) 3.59 | Avg. Vel. (ft/s) 3.54 3.99 0.15
Max Chl Dpth () 1,38 | Hydr. Depth {it) 0.64 0.46 0.01
Conv. Total (¢fs) 2097.3 | Cénv. (cfs) 1805.6 291.8 0.0
Length Wid, (%) 307.20 | Wetted Per, (f) 107.96 2153 1.59
Min Ch El (f) 249355 | Shear {Ib/sq ft) 0.73 053 0.01
Alpha 1.01 | Stréam Power (bt s) 272.28 0.00 0.00
‘Fretn Loss (ff) 5.02 | Cumn Volume (acre-ft) 0.84 0.87 0.33
C & E Loss (i3] 0.01 | Cum SA (acres) 1.96 1.25 0.88

Plan: Default Scenario Reach B Reach B RS: 205 Profile; 1
E.G. Elev () 2489.42 | Element Lef OB] Channel] RightOB
Vel Head (ft) 0.31 | Wt n-val, 0.045 0.030 0.060
W.S. Eiev (ft) 2489.11 | Reach Len. () 133.37 133.37 133,37
Crit W.S. (f) 2489.11 | Flow Aren (sq ft) .50 58.98 10.10
E.G. Slope {it/ft) 0.014623 | Area (sq i) 0.90 58.98 10.10
G Total (cfs) 284,10 | Flow (cfs) 157 268.60 13,92
Top Width (ft) 124.24 | Top Width (1) 3.04 88.67 32.33
Vet Total (ftfs) 4,06 | Avg. Vel {ft/s) 1.75 455 1.38
Max Chi Dpth () 1.12 | Hydr, Depth (f) 0.30 0.56 0.31
Coriv. Total (cfs) 2349.4 | Conv, (cfs) 13.0 22212 115.1
Length Wid. (f) 133,37 | Wetted Per. (1) 3.0 88.96 32.34
Min Ch El(ft) 2487 .99 | Shear (Ib/sq ) 0.26 0.61 0.29
Alpha 1.20 | Stream Power (tb/fit.s) 169.28 0.00 0.00
Fretn Loss (ft) 2.05 | Cum Vélume (acré-ft) 0.59 0.63 0.29
C&E Loss (1) 0.00 | Cum:SA (acres) 157 0.86 0.76

Plan: Default Scenaric Reach B Reach B RS: 204  Profite; 1
E.G. Elev (ft) 2486.48 | Element Left OB| Channél| Right OB
Vel Head (ft) 0.80 | Wt n<\ral. 0.045 0.035 0.045
W.S. Elev (ft) 2485.88 | Reach:Len;(f). 153.62 153.62 153.62
Crt W.S. {f) 2486.06 | Flow Areh (sq ft) 5,94 2014 18.63
E.G: Slepe (itf) 0.037205 | Area (sqf) 594 29.14 18.63
Q Total (cfs) 284.10 |-Flow (cfs) 2343 204 .59 56.08
Top Width (1) 111.36 | Top Width (ff) 12.18 36,68 62.50
Vel Total (ft/s) 5.29 | Avd. Vel (ft/s) 3904 7.02 3.01
Max Chi Dpth(fty 1.01 | Hydr. Depth (#) 0.49 079 0.30
Conv. Total {cfs) 1472.9 | Conv. (efs) = i 1215 1060.7 290.7
"Length Wid., (f©) ‘Weted Per. (f) 1224 36.70 62.56
“Min Ch EI (f) 2484 87 | i L 113 1.84 0.69
‘Apha 1,38 | Stream Power (Ibfit s) 33559 .00 0.00
Fretn Loss (f) 2.91 | Cuifri Volume {acre-ft) 0.58 0.50 0.35
C8ELoss () 0.03 | Cum SA (acres) 1.54 087 0.61
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