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SUN VALLEY PARKWAY NORTH
FLOOD INSURANCE STUDY
HYDROLOGY REPORT

1.0 INTRODUCTION

The goal of the Sun Valley Parkway North Flood Insurance Study (FIS) is to
develop 100-year floodplain delineations for several washes north of the
White Tank Mountains in Maricopa County, Arizona (See Vicinity Map). The
floodplain study areas include ponding upstream of the Sun Valley Parkway
from 1 mile west to 8.5 miles west of McMicken Dam and several washes
extending between the Sun Valley Parkway and Trilby Wash to the north (See
Watershed Map).

This study includes the development of topographic mapping within floodplain
mapping study areas, a hydrologic analysis to determine peak 100-year
discharges to the study areas, and a hydraulic analysis to delineate 100-year
floodplains and floodways.

The results of Sun Valley Parkway North FIS will be presented in two reports.
This report, Hydrology Report, summarizes the results of the hydrology study
and explains the methods and assumptions used in developing the 100-year peak
discharges to the study areas.

The second report, the Flood Insurance Study Report, summarizes the results
of the hydraulics study and explains the methods and assumptions used in
developing the 100-year floodplains and floodways.

2.0 SCOPE OF WORK

The scope of work in performing the hydrologic analysis and report
preparation is summarized below.

TASK 1 - DATA COLLECTION

Existing pertinent information was collected and reviewed for use in the
study. This information 1is discussed further in Tlater sections and
summarized in the References section. A brief summary of pertinent
information collected is as follows, with Reference numbers indicated.
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o As-Built Plans for the Sun Valley Parkway Road and Associated Drainage
Facilities (Reference 1).

o Drainage Report for Sun Valley Parkway Drainage Facility Design (Reference

2).

o Wittman Area Master Drainage Study Report of which the project study area
was a part thereof (Reference 3).

o Floodplain Maps Adjacent to Project (400 scale, 4' C.I.) produced in
conjunction with Wittman Area Master Plan (Reference 4).

o Soils Mapping for the Determination of Hydrologic Soils Types (References 5
and 6).

o Topographic Maps by U.S.G.S. for use in preparation of base maps (Reference

o Aerial Photography by Landis Aerial (scale 1":1200') (Reference 8) and
Orthophoto Mapping from the Arizona State Land Department (scale 1:24000)
(Reference 13) was obtained to provide further detail in identifying flow
patterns.

o Hydrology Study Reports of Phoenix Area Streams, including Trilby Wash area
near the study area, by the U.S. Army Corps of Engineers which provided
historical flooding information, stream gage data, and limited flood flow
frequency estimates in the general area (References 14, 15, 16, and 17).

In addition to the collection of this existing information, site visits were
made to:

o Estimate vegetative cover type and density for evaluation of runoff
potential.

o Field survey channel sections to determine capacity for routing and
estimate splits in flow patterns.

TASK 2 - TOPOGRAPHIC MAPPING

Existing mapping was compiled along the northern edge of the watershed area
as part of the Wittman ADMS (Reference 3) and Floodplain Mapping (Ref. 4)
project. This existing mapping was compiled at a scale of 1" = 400' and
contour interval of 4 feet.

New aerial photography and topographic mapping was compiled for use on the
project (Reference 12). The new mapping was needed primarily for the
hydraulic analysis of floodplains along the south side of the Sun Valley
Parkway, and between the Parkway and the existing floodplains developed along
Trilby Wash (Reference 4). The new mapping from 200 feet south of the
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Parkway to the existing Trilby Wash topographic mapping was flown at a photo
scale of 1:8000 and mapping scale of 1" = 400', and contour interval of 2
feet (Reference 12). New mapping was also obtained in a strip of
approximately 1 mile width along the south side of the Parkway to aid in
identifying flow patterns for the hydrologic analysis. This photography was
flown at a scale of 1:15,000 and mapping scale of 1" = 400', and 4-foot
contour interval. Figure A-1, Aerial Photography Photo and Mapping Index
Map, shows the approximate coverage of new aerial photography and mapping for
the project.

TASK 3 - HYDROLOGY

The HEC-1 computer model by the U.S. Army Corps of Engineering was utilized
to develop a hydrologic model of the study watershed area. The June 1985
version of the HEC-1 model with modification to allow modeling of 900
hydrograph ordinates was utilized (Ref. 24) to match the Wittman ADMS model.
The study watershed area is part of the watershed area for the Wittman Area
Drainage Master Study (ADMS) (References 3 and 4). The Wittman ADMS,
completed in 1989, included delineation of 100-year floodplains along Trilby
Wash and its tributaries which form the northern boundary of this study.

The Sun Valley Parkway North (SVPN) hydrologic analysis utilizes the same
methodology as the Wittman, ADMS to maintain compatibility with the existing
hydrology and hydraulics. The SVPN Study will include more drainage areas
and concentration points to enable the determination of peak 100-year
discharges along the Parkway drainage structures.

3.0 DESCRIPTION OF THE WATERSHED

3.1 GENERAL

The watershed area for the Sun Valley Parkway North FIS is approximately 28
square miles in size. The southern watershed boundary is the drainage divide
formed by the White Tank Mountains, the western boundary is the divide
between easterly flow to McMicken Dam and westerly flow to the Hassayampa
River, the northern boundary is the Central Arizona Canal (CAP) and the
floodplain of the Trilby Wash and tributaries, the eastern boundary is the
McMicken Dam floodpool (see Figure 2, Watershed Area Map).
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The watershed area is currently unpopulated and undeveloped, except for the
Sun Valley Parkway, completed in 1988, an overhead electric transmission line
parallel, and 1-1/2 miles north of the Parkway. Current land ownership in
the watershed includes private (18%), State Land (36%), Bureau of Land
Management (1%), and County Park (45%) (see Figure 4, Current Land Use Map).

3.2 EXISTING DRAINAGE CHARACTERISTICS

The majority of the study area drains north to northeast towards Trilby Wash.
Slopes within the drainage area are well above 20 percent near the White Tank
Mountain peaks, decreasing near the Sun Valley Parkway to 1 to 2 percent with

some slopes near Trilby Wash approaching 0.5 percent.

Hydrologic soil groups in the Sun Valley Parkway North FIS are classified as
B, C, and D. Hydrologic soil groups refers to soils grouped according to
their runoff-producing characteristics. The chief consideration is the
inherent capacity of soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered, but are separate
factors in predicting runoff. Soils are assigned to four groups. In group A
are soils having a high infiltration rate when thoroughly wet and having a
low runoff potential. They are mainly deep, well drained, and sandy or
gravelly. In group D, at the other extreme, are soils having a very slow
infiltration rate and, thus, a high runoff potential. They have a claypan or
clay layer at or near the surface, have a permanent high water table, or are
shallow over nearly impervious bedrock or other material. A soil is assigned
to two hydrologic groups if part of the acreage is artificially drained and
part is undrained.

Figure 3, the Hydrologic Soils Group Map, shows the distribution of these
soils as obtained from the Soil Conservation Service (SCS) Soil Surveys of
the area (References 5 and 6).

Vegetative cover consists primarily of creosote brush with other desert brush
and cacti. A field survey of cover density was conducted at approximately 15
locations through the watershed, wherein a 100-foot long tape was extended
along a reach of vegetation representative of the area. The intercepts of
vegetative cover at a distance of 3 feet above ground as well as litter on
the ground were noted and a percent cover estimated per the procedure
discussed in the Hydrologic Design Manual for Highway Drainage in Arizona
(Reference 18).
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Exhibits 1 through 15 in Appendix A.2 show photos of representative cover,
location, description, and density as estimated from this survey.

3.3 EXISTING DRAINAGE SYSTEMS

The watershed has many natural washes that convey flow to Trilby Wash and
McMicken Dam. The washes are typically small at 1- to 2-foot depth and 10-
to 20-foot width. The Sun Valley Parkway has culverts at many of these
washes. Table A-1 in Appendix A.3 includes a summary of these culverts,
including a Structure I.D. Number, which is referenced in the HEC-1 model;
the calculations and the Drainage Area Map (Figure 5); and HEC-1 schematic
(Figure 6). Table A-1 also references the corresponding station and
description of culverts from the Sun Valley Parkway As-Built Plans (Reference

1).

4.0 PREVIOUS STUDIES AND REPORTS

Several previous hydrologic/drainage related studies have been performed
which addressed hydrology within the study watershed area. These studies are

summarized below:

o Wittman Area Drainage Master Study, Part A: Hydrology and Hydraulics,
Prepared for the Flood Control District of Maricopa County by The WLB
Group, Phoenix, Arizona; March 10, 1989 (References 2 and 3).

Summary: The study involved two reports: Part A: Hydrology and
Hydraulics summarized the analysis by HEC-1 model of the 322 square mile
drainage area contributing to McMicken Dam and outlet channel. The
‘analysis developed peak discharges and volumes for the 2-, 5-, 10-, 50-,
and 100-year flood (24-hour duration) and the Standard Project Flood (SPF),
and Probable Maximum Flood (PMF).

The second report, Part B: Stormwater Management Plans addressed impact of
future development, existing drainage problems, solutions, and cost
estimates.

Detailed topographic mapping was also generated for selected areas and
approximately 90 stream miles of floodplain were delineated.

o Drainage Report, Sun Valley Parkway Phase I, Maricopa County, Arizona,
prepared for The Adams Group by Collar, Williams & White Engineering; March
30, 1987 (Reference 2).

Summary: This report summarizes the hydrologic analysis which was used in

final design of the 60 culverts across the Sun Valley Parkway from McMicken
Dam to 9 miles west. The hydrologic analysis involved a 100-year, 1-hour
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analysis of six larger drainage subareas by HEC-1 model with the remaining
smaller drainage subareas by Rational Method. The analysis included
provision for future development in computation of runoff through increased
curve numbers. The report includes calculations for design of pavement
drainage facilities, culverts and collector channels, and detention basins.

o Design Memorandum No. 1, Hydrology and Hydraulic Design for Trilby Wash
Detention Basin and OQutlet Channel by U.S. Army Corps of Engineers, Los
Angeles District; November, 1953 (Reference 14).

Summary: This report summarizes the development of the Standard Project
Flood (SPF) and Probable Maximum Flood (PMF) hydrographs for the design of
the Trilby Wash (aka, McMicken Dam) and Outlet Channel (Reference 14). The
report includes descriptions of historical storms and flooding.

5.0 METHODOLOGY

The U.S. Army Corps of Engineers HEC-1 computer program was used to generate
peak discharges in the Sun Valley Parkway North (SVPN) watershed area for the
100-year event. The watershed area was divided into approximately 60
subareas in order to develop peak discharges at all areas of interest.

The SVPN watershed area is part of the watershed area of the Wittman ADMS
(References 3 and 4) which has already established hydrology for Trilby Wash
and its tributaries to the north. This hydrology was utilized to perform
delineation of 100-year floodplains along the Trilby Wash and tributaries.
In order to develop more detailed hydrologic information for the SVPN study
and maintain compatibility with the existing Wittman ADMS study, the same
HEC-1 model was used with, as much as possible, the same methodology as was
used in the Wittman ADMS.

The HEC-1 computer model used in the Wittman ADMS and the SVPN study was the
1985 version modified to allow computation of 900 hydrograph ordinates
(Reference 24). The 900 ordinate modification was performed for the Wittman
ADMS study to allow use of a 3-minute time interval to define peak discharges
for small watersheds and allow definition of peak volumes for the standard

project storm.

The SVPN watershed area alone was modeled to obtain peak discharges pertinent
to the study based on the HEC-1 routing schematic shown on Figure 6. The
input and output for this analysis is included in Appendix G as File I.D.
SUNVP2. ’
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In order to compare the impact of the remodeled SVPN watershed area on the
Wittman ADMS model, the SUNVP2 data was input to Wittman ADMS model through
the intersection of Trilby Wash and McMicken Dam. The input and output for
this analysis is included in Appendix G as File I.D. WTM100Y2.

5.1 HYDROGRAPH COMPUTATION

Two methods of completing flood hydrographs were used in the HEC-1 computer
program. The kinematic wave method was used in the relatively mild sloped
(0.5 to 2.5 percent) foothills area and the unit hydrograph method was used

in the steep sloped mountainous areas.

The kinematic wave method was used in the foothills areas because its use of
overland flow to collector and main channels seemed appropriate to the
shallow braided flow occurring in this area. Input parameters include
overland flow, collector and/or main channel Tlength, slope and roughness
coefficients, and channel slope, width and side slopes for collector and/or
main channels. These parameters also can be modified to simulate future

development.

The flow patterns of subareas in the foothill area consisted of many small
washes running relatively parallel from the upstream end of the watershed to
the downstream end. The kinematic wave method was used to model an overland
flow component of runoff followed by a main channel component. The main
channel component simulated the numerous small parallel washes running the
length of the subareas. The overland flow length element was estimated by
visually counting from aerial photography the number of small parallel washes
within each subarea. The width of the subarea was divided by the number of
washes and then divided by 2 (assuming overland flows into the wash from
either side). The overland flow slope was assumed to be approximately the
same as the longitudinal wash slope. The main channel width was estimated by
using Manning's equation through trials to determine a width that conveyed

/ the initial estimated peak discharge with a flow depth of approximately 1 to
1.5 feet deep. This width was also compared to an estimated total width of
washes within a subarea taken from aerial photography.

Table 1, Kinematic Wave Input Parameters, provides a summary of these

parameters. Appendix B contains kinematic wave model input parameter
calculations.
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TABLE 1

KINEMATIC WAVE INPUT PARAMETERS

OVERLAND FLOW COLLECTOR AND/OR MAIN CHANNEL
PERCENT
CHANNEL CONTRIB. BOTTCM| SIDE
HEC-1 LENGTH SLOPE |ROUGHNESS| AREA LENGTH SLOPE WIDTH | SLOPES
SUBAREA 1.D. (FT.) (FT/FT) COEFF. TO (FT.) (FT/FT.) |ROUGHNESS| SHAPEX | (FT.) (Hx(V)

1 175 0.02 0.20 100 5,500 0.019 0.05 -~ 20 10

2 225 0.01 0.13 100 12,500 0.01 0.05 - 200 10
3 100 0.016 0.20 100 3,000 0.016 0.05 -- 20 10

4 3383 0.011 0.13 100 11,000 0.011 0.05 -- 140 10
5 200 0.019 0.20 100 8,500 0.019 0.05 -- 45 10
6 460 0011 0.13 100 7,200 0.011 0.05 -- 125 10
7 100 0.02 0.20 100 1,500 0.018 0.05 -- 2 6
8 175 0.02 0.20 100 1,200 0.018 0.05 - 15 6
10 325 0.018 0.20 100 5,000 0.018 0.05 - 50 10
11 100 0.015 0.20 100 1,000 0.019 0.0s -- 2 )
12 275 0.019 0.20 100 3,500 0.019 0.0s -- 15 10
13 200 0.03 0.25 100 10,000 0.08 0.05 - 40 10
14 150 0.0175 0.20 100 8,000 0.0175 0.05 -- 90 10
15 333 0.010 0.13 100 6,500 0.010 0.05 =i 120 10
16 125 0.012 0.18 100 7,500 0.012 0.0s - 60 10
17 330 0.010 0.18 100 4,000 0.010 0.05 -- 120 10
18 180 0.012 0.13 100 8,000 0.012 0.05 -- 150 10
19 450 0.016 0.20 100 6,300 0.016 0.05 - 40 10
20 250 0.024 0.20 100 12,500 0.024 0.05 -- 160 10
21 400 0.011 0.13 100 10,500 0.011 0.05 == 150 10
22 420 0.01 0.13 100 9,000 0.01 0.05 -- 260 10
23 180 0.019 0.25 100 7,500 0.019 0.05 -- 45 10
25A 200 0016 0.20 100 2,500 0.016 0.05 -- 8 6
25B 200 0.017 0.20 100 5,300 0.017 0.05 - 16 10
25C 230 0.016 0.20 100 8,000 0.016 0.05 - 40 10
25D 250 0.0256 0.25 100 12,500 0.0256 0.05 - 80 10
26 260 0.011 0.15 100 7,000 0.011 0.05 -- 250 10

*Trapezoidal Channal = default value.




TABLE 1 (CONT'D.)

OVERLAND FLOW COLLECTOR AND/OR MAIN CHANNEL
PERCENT
CHANNEL CONTRIB. BOTTOM| SIDE
HEC-1 LENGTH SLOPE |ROUGHNESS| AREA LENGTH SLOPE WIDTH | SLOPES
SUBAREA 1.D. (FT.) (FT/FT) COEFF. TC (FT) (FT/FT.) |ROUGHNESS| SHAPE* | (FT.) (Hx(V)

27 200 n0.010 0.18 100 7,000 0.010 0.05 - 200 10
28 150 0.0167 0.20 100 6,500 0.0167 0.05 -- 8 10
29 160 0.015 0.20 100 6,000 0.015 0.05 -- 30 10
31 300 0.025 0.20 100 8,500 0.025 0.05 -- 30 10
324 250 0.014 0.20 100 1,900 0.014 0.05 - 6 10
33 200 0.01 0.15 100 3,000 0.008 0.05 == 250 10
34 350 0.0129 0.18 100 4,500 0.0129 0.05 == 25 10
35 200 0.01 0.15 100 3,100 0.008 0.05 -- 250 10
36 250 0.011 0.13 100 9,000 0.011 0.05 - 60 10
38 300 0.011 0.13 100 7,000 0.011 0.05 -- 120 10
40 250 0.01 0.18 100 6,000 0.0092 0.05 -- 80 10
43 200 0.01 0.18 100 4,500 0.008 0.05 = 120 10
44 170 0.017 0.20 100 3,500 0.017 0.05 -- 18 10
45 375 0.01 0.13 100 4,500 0.01 0.05 - 60 10
47 300 0.01 0.138 100 4,500 0.01 0.05 -- 40 10
48 110 0.03 0.20 100 3,000 0.03 0.05 -- 40 10
49 150 0.011 0.20 100 4,500 0.011 0.05 -- 100 10
S0 175 0.026 0.20 100 4,500 0.026 0.05 -- 20 10
51 150 0.016 0.15 100 4,500 0.016 0.05 -- 50 10
53 125 0.05 0.25 100 3,000 0.05 0.05 - 15 6

54 160 0.016 0.20 100 4,500 0.016 0.05 -- 120 10
55 100 0.025 0.25 100 1,800 0.025 0.0s -- 18 6

56 160 0.0167 0.20 100 3,000 0.0167 0.05 -- 60 10

*Trapezoidal Channel = default value.




The Phoenix Mountain S-graph was used to derive unit hydrographs in the
mountainous areas of the watershed. A unit hydrograph is the runoff
hydrograph that results from 1 inch of rainfall excess occurring uniformly
over a watershed in a specified period of time. The Los Angeles District's
normal unit hydrograph procedure utilizes the S-graph, which is a summation
graph of discharge in percent of ultimate discharge versus time in percent of
lag time. Lag time is defined as the time required for 50 percent of the
total volume (ultimate discharge) of the unit hydrograph to occur. The basin
lag time for ungaged watersheds can be approximated by the use of the lag
relationship presented in Section 5.4, Lag Time. The basin n-value is a
variable in the 1lag equation that permits adjustment of the lag time
depending on the type of ground cover and other characteristics affecting
basin response to rainfall excess.

The Phoenix Mountain S-graph was generated by the U.S. Army Corps of
Engineers through historic flood reconstitution analysis derived from the New
River near Rock Springs and New River at New River stream gage data.

The LAPRE-1 program (Reference 21) developed by the U.S. Corps of Engineers,
L.A. District was used to convert the S-graph input parameters to unit
hydrograph ordinates for input to HEC-1.

Table 2, S-graph Unit Hydrograph Input Parameters, summarizes these input
parameters to the LAPRE-1 program and HEC-1 model. Figure 5, Drainage Area
Map, shows the longest watercourse flow path used in the S-graph method.

5.2 SUBBASIN AREAS
The watershed was divided into approximately 60 subbasins to allow the

computation of flood peak hydrographs at the majority of the culverts along
Sun Valley Parkway and at confluences of washes with Trilby Wash and
tributaries. The watershed area was divided into subareas based on
identification of flow patterns, from the U.S.G.S. quadrangle maps (Reference
7), aerial photography (References 8, 12, and 13), the Sun Valley Parkway
Drainage Report (Reference 2), the Wittman ADMS Report (Reference 4), the
topographic mapping (Reference 12), and field visits and surveys. Figure 5,
Drainage Area Map, shows these basin subareas.
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TABLE 2
S-GRAPH UNIT HYDROGRAPH INPUT PARAMETERS

XL XLCA
Subarea (L) (L A) (s) BN

1.D. (miles)  (miY8s) (ft./mile) (n) NNT
9 3.79 2.08 253 0.05 16
24 4,55 2.84 295 0.05 16
30 3.79 2.08 275 0.05 16
32 2.2 1.14 445 0.05 16
39 1.80 0.72 333 0.05 16
41 2.92 1.57 415 0.05 16
42 ©1.89 0.95 485 0.05 16
46 1.89 0.95 440 0.05 16
52 3.13 1.63 485 0.05 16
57 2.08 1.13 385 0.05 16

Input Parameters to LAPRE-1 Program $U card:

Note: Letters in parentheses indicate equivalent parameter for Lag Time
Equation.

XL(L) = Length of longest water course in the subarea (miles).

XLCA(LCA) = Length along the longest water course, measured upstream to point
opposite center of area (miles).

S (s) = Slope of longest watercourse in feet/mile.

BN (n) = Visually estimated mean of Manning's 'n' values for all channels
within area.

NNT = Specifies desired S-graph from LAPRE-1 program library of stored

S-graphs.
15 = Phoenix Valley S-graph.
16 = Phoenix Mountain S-graph.



5.3 PRECIPITATION PARAMETERS
The precipitation values for the 100-year, 24-hour duration storm event were

obtained from the NOAA Atlas No. 2 (Reference 18). Point rainfall values
were aerially reduced by the use of the depth area curve in the NOAA Atlas
No. 2. The following tables show the precipitation values used in this

study.

PRECIPITATION VALUES

Return Interval Duration Point Rainfall
(years) (hours) (inches)
100 24 4.21

POINT RAINFALL AREAL REDUCTION
24-HOUR DURATION

Area Percent Point Rainfall
(sq. mi.) Rainfall (inches)
1 100 4.21
10 99 4.17
50 95 4.00

The precipitation depth-area relation (JD card) was incorporated into the
model to maintain consistency between successive downstream hydrographs by
generating each from precipitation quantities that correspond to that
particular basin size.

The SCS Type II rainfall distribution was used to distribute the above
rainfall amounts over the 24-hour period. The time increment used in the
distribution was 15 minutes.

5.4 LAG TIME
Basin Lag time is required S-graph input for the unit hydrograph method. The

following equation was used to compute Lag time:

- 0.38
Lag = 24nf L X LCA
S1/2
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Where:

Lag = Lag time in hours.

L = Length of Tongest water course in miles.

LCA = Length along longest watercourse, measured upstream to point
opposite center of area, miles.

n = Visually estimated mean of the Manning's 'n' values for all
channels within area.

s = Overall slope of longest watercourse in feet/miles.

This equation was taken from Plate 24 of the "Gila River Basin, New River,
and Phoenix City Streams, Arizona, Design Memorandum No. 2, Hydrology Part 2"

(Reference 15).

5.5 CHANNEL ROUTING
Although the kinematic wave method was used to compute most of the subbasin

hydrographs, it was not used for channel routing because it does not provide
for attenuation of the flood wave. To better provide for attenuation due to
channel storage, the normal depth channel or modified puls routing option of

HEC-1 was used.

Field surveyed cross-sections were taken along most channel routing reaches
to obtain a representative routing channel section. Study mapping and field
visits were used on some reaches as noted in calculations. Appendix C,
Channel Routing and Cross-Sections, provides information on development of
channel routing parameters.

It was discovered that some field surveyed cross-sections did not have
adequate capacity to convey the computed peak discharge to the routing reach.
This was anticipated as the drainage patterns in the area consist typically
of numerous small channels of 1- to 2-foot depth and 10- to 15-foot width
with relatively level ground in between. These inadequate field surveyed
cross-sections were modified by widening and raising the outside channel
banks to convey the computed peak discharge. The channels were widened
sufficiently to maintain the routed flow in subcritical flow and the depth
from Tlow-flow channel invert to less than 4 feet. The criteria of
maintaining subcritical flow and depth less than 4 feet was considered
appropriate where the flow was not confined.
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/ The number of steps to be used in the storage routing or (NSTPS) in the HEC-1

" RS card was determined by first estimating the average velocity in the
routing channel for the discharge computed from initial computer runs. The
NSTPS value was then obtained by dividing the routing Tlength by average
velocity of which this quantity was then divided by time interval.

Transmission losses were modeled in the channel routing of peak discharges
north of the Sun Valley Parkway. An infiltration rate of 1 cfs/acre was
utilized based on estimates made from a 1970 flood event in Cave Creek Wash
by the Corps of Engineers (Ref. 5). The majority of the soil in the Cave
Creek Wash has similiar permeability parameters. (i.e. 2.0 - 6.0 in/hr.) as
the study area based on the soil survey (Ref. 6). The channel loss option
(RL card) of HEC-1 was utilized (See Appendix C, Channel Routing and Cross-
Sections for HEC-1 input).

5.6 CURVE NUMBERS
The Soil Conservation Service curve number method was used to calculate

precipitation losses. Curve numbers were interpolated from SCS Technical
Release No. 55 (Reference 19). This document provides correlation between
curve number and hydrologic soil group, soil cover type and density, land use
type, and antecedent moisture conditions. The following table shows the
range of curve numbers that were considered in the Sun Valley Parkway Study.
The fair condition desert shrub curve numbers were utilized in the study.

The field survey of vegetative cover density ranged from 5 to 36 percent,
with an average of approximately 25 to 30 percent (see Section 3.3 and
Appendix A.2). This cover density would suggest the use of higher curve
numbers from the table above than what was used. However, the fair condition
curve numbers were utilized for two reasons:

a) The fair condition curve numbers were used in the Wittman ADMS hydrology
study, of which this study has incorporated the same methodology as
deemed appropriate. These curve numbers were considered appropriate in
comparison of results to other studies.

b) Lower curve numbers were selected as a method of addressing transmission
losses on small subareas where significant losses can occur before a peak
discharge is routed through a channel.
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TABLE 3
WEIGHTED CURVE NUMBER CALCULATIONS

Area Associated With Each
Curve Number and Soil Type

Drainage Area Weighted
Subarea 86(D) 81(C) 72(B) Curve
1.D- (sq. mi.) (acres) (acres) (acres) (acres) Number
(1) (2) (3) (4) (5) (6) (7)
1 0.147 93.939 -- 2.847 91.092 72.3
2 1.199 767.123 81.129 209.228 476.766 75.9
3 0.105 66.896 -- 9.963 56.933 73.3
4 0.727 465.425 4.270 -- 461.155 72.1
5 0.191 122.405 - 8.540 113.865 72.6
6 0.632 404.222 61.203 -- 343.019 74.1
7 0.013 8.540 -- 2.301 6.239 74.1
8 0.020 12.810 - 12.810 -- 81.0
9 1.250 799.905 419.879 326.145 53.881 83.0
10 0.182 116.712 -- 76.859 39.853 78.0
11 0.027 17.080 -- -- 17.080 72.0
12 0.022 14.230 -- 14.230 -- 81.0
13 0.423 270.431 34.16 198.209 38.062 80.4
14 0.503 321.62 38.453 163.635 119.535 78.3
15 0.316 202.111 .- 32.736 169.375 73.5
16 0.396 253.351 -- -- 253.351 72
17 0.149 95.362 11.387 -- 83.975 73.7
18 0.656 419.879 14.233 -- 405.646 72.7
19 0.191 122.409 1.041 -- 121.364 72.1
20 0.812 519.879 87.190 179.338 253.351 77.4
21 1.128 721.622 - -- 721.622 72
22 1.136 727.316 -- -- 727.316 72
23 0.287 183.608 -- -- 183.608 72
24 2.860 1830.38 907.114 591.636 331.6 81.8
25A 0.0378 24.15 -- -- 24.15 72
258 0.098 62.63 - - 62.63 72
25C 0.180 115.24 -- -- 115.24 72
25D 0.652 417.08 54.086 69.743 293.52 75.4
26 0.574 367.216 - -- 367.216 72
27 0.318 203.535 -- -- 203.535 72
28 0.089 56.933 -- -- 56.933 72
29 0.178 113.865 -- -- 113.865 72
30 2.722 1742.325 657.573 918.270 166.482 82.0
31 0.340 217.768 24.196 128.099 65.473 78.8
32 0.480 307.44 140.909 133.792 32.74 82.2
32A 0.033 21.40 - -- 21.40 72.0
33 0.105 66.894 -- - 66.896 72
34 0.198 126.675 -- -- 126.675 72
35 0

.093 59.779 -- -- 59.779 72



TABLE 3 (Cont'

d.)

Area Associated With Each
Curve Number and Soil Type

Drainage Area Weighted
Subarea 86(D) 81(C) 72(B) Curve
1.0 (sq. mi.) (acres) (acres) (acres) (acres) Number
(1) (3) (4) (5) (6) (7)
36 0.369 236.271 -- - 236.271 72
38 0.556 355.830 -- -- 355.830 72
39 0.707 452.61 86.822 230.578 135.22 79.3
40 0.285 182.185 -- -- 182.185 72
41 1.156 740.08 533.699 129.522 76.859 83.7
42 0.418 267.583 85.399 157.988 24.196 81.8
43 0.158 101.010 -- -- 101.010 72
44 0.096 61.203 -- 5.693 55.510 72.8
45 0.218 139.485 -- -- 139.485 72
46 1.094 700.27 190.725 294.627 214.921 79.6
47 0.305 194.995 -- -- 194.995 72
48 0.205 130.945 -- 14.233 116.712 73
49 0.556 355.830 -- -- 355.830 72
50 0.102 65.473 -- 65.473 -- 81
51 0.218 139.485 -- -- 139.485 72
52 1.212 775.709 715.930 59.779 -- 85.6
53 0.156 99.632 28.466 71.166 -- 82.5
54 0.514 328.787 -- -- 328.787 72
55 0.064 41.276 -- 41.276 -- 81
56 0.198 203.33 -- -- 203.33 72
57 0.396 253.351 136.639 116.712 -- 83.7
Weighted Curve Number = (Col. 4 X 86)+(Col. 5 X 81)+(Col. 6 X 72)

Col. 3



Table 3 provides a summary of subareas' sizes and the calculation of the
weighted curve number based on the portion of each hydrologic soil type

within each subarea.

CURVE NUMBERS

Hydrologic Soil Group

Land Use Type B C D

Desert Shrub

Poor Condition 77 85 88
Fair Condition 72 81 86
Good Condition 68 79 84

Hydrologic  Poor - 0-30% Cover Density
Conditions: Fair - 30-70% Cover Density
Good - 70-100% Cover Density

5.7 STORAGE ROUTING
Reservoir routing was used in the HEC-1 model to account for the effects of

storage upstream of the Sun Valley Parkway. The RS, SQ, SV, and SE cards
were utilized in the HEC-1 model to simulate the storage routing. The
Hydraulic Engineering Circular 5 (HEC-5), Hydraulic Charts for Selection of
Highway Culverts (Reference 21), was used in conjunction with the Parkway As-
Built plans (Reference 1) to determine stage vs. discharge relationships for
the culverts. These culvert calculations are included in Appendix D. The
Parkway plans were also used to determine stage vs. storage relationships at
culverts along the roadway. Storage was modeled at natural washes due to the
ponding effect of the culverts as well as at designed detention basins along
the roadway. The designed detention basins are shown on Figures 5 and 6

along the Parkway.

At many locations along the Parkway, flood flows to one culvert or set of
culverts will exceed the capacity of these culverts and a portion of the flow
will split, flowing downstream along the roadway to the next set of culverts.
The split in flow at the culverts was defined by using the Parkway As-Built
plans to define the elevation and channel cross-section area at various
elevations, thus defining the stage vs. discharge capacity of flow splits to
adjacent culverts.
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Flow splits over the grouted rock levees or into the channels along the road
were estimated using the weir equation at the breakout Tlocation. A 'c'
coefficient of 2.63 was used based on a breadth of crest of weir of 15 feet
from Table 5-3 of Brater and King (Reference 22). A check of the weir flow
rating curve calculations at Structure No. 50 was made by a HEC-2 analysis of
a section of channel along the road. The weir flow calculations are shown on
page E-34. The HEC-2 input and output follow on pages E-35 through E-40.

The detention basin storage routing parameters are included in Appendix E,
which include the stage vs. discharge, storage and split flow occurring at
culverts modeled. Some split flow calculations are also included in Appendix

Fs

/
* 5.8 DIVERSIONS

Diversions were used in the HEC-1 hydrology model for two modeling
situations:

1. To model the flow splits to adjacent culverts occurring at culverts along
the Sun Valley Parkway.

2. To model flow splits in channel braiding that are necessary to better
define flow to specific locations.

In some cases, the culverts along the Parkway do not have sufficient capacity
to pass the 100-year, 24-hour flood. Some culverts are designed with
detention basins upstream of the culverts along the road that provide storage
and conveyance capability. Where the detention basins were built, the basins
generally have weirs that cause a portion of the flow to go through the
culvert before weiring over and flowing downstream along the road to the next
culvert. A channel was constructed almost continually along the upstream
side of the roadway where detention basins were not constructed, such that if
a culvert did not have adequate capacity, excess flow could flow along the
road to the next culvert in the channel. The Parkway roadway plans
(Reference 1) were used to define the elevation at which split flow occurred
and the cross-sectioned area and capacity for development of stage vs.
discharge relationships.
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Where channel braiding resulted in flow splits that need definition, a cross-
section was field surveyed or obtained from the topographic mapping
(Reference 12). A stage vs. elevation relationship was then estimated which

was used to define flow splits.

The flow split calculations and diversion input data to HEC-1 are included in

Appendix F.
6.0 ASSUMPTIONS

In the kinematic wave parameter selection, it was assumed that the overland
length element was equal to the subarea width divided by the number of washes
(visually estimated from photography) and then divided again by 2 .(one
overland length element contributing to each side of the wash or 2 elements
per wash). The overland flow element slope was assumed to be equal to the
subarea main channel slope.

When field surveys were taken to obtain typical channel cross-sections for
routing flow or evaluating channel flow splits, it was found that many cross-
sections would not contain the computed peak 100-year discharge. These small
channels are also evident on aerial photography and topographic mapping. The
channels are typically only 1 to 2 feet deep and 10 to 15 feet wide. It was
necessary to assume a channel width and an artificial barrier to contain flow
to the channel section for routing or split flow analysis. The channel width
was selected wide enough to maintain relatively shallow flow (i.e., 4 feet
from Tow-flow invert) and subcritical flow which would be expected if flow

were not contained.

When hydrologic soil groups were mapped for the Sun Valley Parkway North FIS
watershed area, a difference in soil groups was noticed from that used in the
Wittman ADMS. The Wittman ADMS soils group mapping showed a band of Type B
soil along the north base of the White Tank Mountains followed by primarily
Type C soil north to Trilby Wash. The Wittman ADMS referenced the Soil
Conservation Service (SCS) "General Soil Map for Maricopa County, Arizona,
March, 1973 as the source of this information. " The Sun Valley Parkway North
FIS used Reference 6, Soil Survey of Aguila - Carefree Area, parts off
Maricopa and Pinal Counties, Arizona, April, 1986 in mapping soil groups.
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This source indicated a Type C soil band along the north base of the White
Tank Mountains followed by Type B soil to Trilby Wash. This source was used
in the FIS as it was completed more recently and was of greater detail and,
therefore, assumed to be more accurate.

7.0 RESULTS

A summary of the peak discharges at significant concentration points is
provided in Table 4. The summary includes peak discharges into all modeled
culverts along the Parkway and into downstream washes to be delineated for
100-year floodplains. The Drainage Area Map (Figure 5) shows the drainage
subareas and their identification numbers, and the HEC-1 Schematic (Figure 6)

shows the complete HEC-1 routing.

A summary of existing culvert flow capacities and distribution is provided in
Table 5. This can be used in conjunction with Figures 5 and 6 to review the
distribution of peak discharges through the culverts at the Sun Valley
Parkway. The complete HEC-1 model input/output is included in Appendix G.

8.0 COMPARISON OF THE RESULTS TO OTHER
STUDIES AND/OR STREAM GAGES

No stream gages exist within the immediate watershed area for the Sun Valley
Parkway FIS.

Several hydrologic studies have been undertaken in the Phoenix area by the
U.S. Army Corps of Engineers for the design of a number of flood control
structures, including McMicken Dam, New River Dam, Adobe Mountain Dam, Dreamy
Draw Dam, the Arizona Canal Diversion Channel, and Indian Bend Wash

(References 14, 15, 16, and 17).

The Hydrology Report, Gila River Basin, New River, and Phoenix City Streams
Design Memorandum No. 2, Part 1 (Reference 15) indicated several stream gages
in the general Phoenix metro area which were considered in its analysis.
These stream gages were summarized on Table 2 and Plate 8 of Ref. 15 and one
presented in Appendix A.4. Discharge frequency curves were developed for
several stream gage stations from Table 8. The stream gage drainage areas
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TABLE 4

SUMMARY OF PEAK DISCHARGES

Drainage :
HEC-1 Area 100-Year, 24-Hour
1.D. (sq. mi.) (cfs) Remarks
SuB 01 0.15 102 Struc. #1
RO 01 0.15 102 Struc. #1
SuB 02 1.20 505
SuB 03 0.10 113 Struc. #2
RO 03 0.10 102 Struc. #2
SUB 05 0.19 94 Struc. #3
CO 05 0.30 175 Qutflow - Struc. #2-3
(Study Wash)
SUB 04 0.73 242
Co 04 1.02 349
CO 04.1 2.37 803
SUB 06 0.63 321
Co 06 3.00 912
SuB 07 0.01 17 Struc. #4
RO 07 0.01 17 Struc. #4
SuB 08 0.02 35
DIV 08 -- 17 Struc. #5
SuUB 09 1.25 871
DIV 09 -- 366
SuB 10 0.18 158
Co 10 -- 401 Struc. #6 & 7
RO 10 -- 401 Struc. #6 & 7
Co 10.1 -- 407
SUB 11 0.03 35
DIV 11 -- 27 Struc. #9
Co 11 -- 411 Qutflow - Struc. #4-9
SUB 12 0.02 24
Co 12 -- 24
RO 12 -- 22
DIV 12 -- 22 Struc. #10
co 12.1 -- 419 Qutflow - Struc. #4-10
SuB 13 0.42 425
Co 13 -- 777
SUB 14 0.50 372
Co 14 -- 859
RO 14 -- 859 Struc. #11
DIV 14 -- 859
RO 14.1 -- 0 Struc. #12
Co 14.2 2.44 1,250 Qutflow - Struc. #4-12
(Study Wash)
SuUB 15 0.32 148
SUB 16 0.40 224
CO 16 -- 1,273
SuB 17 0.15 84
Co 17 3.30 1,293



TABLE 4 (Cont'd.)

Drainage
HEC-1 Area 100-Year, 24-Hour
1.D. (sq. mi.) (cfs) Remarks

Cco 17.1 6.30 2,124

SuB 18 0.66 322

Co 18 6.96 2,157

SUB 19 0.19 86 Struc. #13

RO 19 0.19 86 Struc. #13

SUB 20 0.81 456

DIV 20A -- 191

RO 20 -- 187 Struc. #14

DIV 20C -- 171 Struc. #14

Co 20 -- 283

RO 20.1 -- 282 Struc. #15

C0 20.2 1.01 532 OQutflow Struc. #13-15

SUB 21 1.13 415

Co 21 2.14 766

co 21.1 9.10 2,731 Confluence with Trib. 5 West

SUB 22 1.14 402 Confluence with Trib. 5 West

SuB 23 0.29 158

RO 23 -- 151 Struc. #16

DIV 23 -- 151 Struc. #16

SUB 24 2.86 1,714 %

Co 24 -- 1,714

DIV 24A -- 766 Struc. #17

RO 24A -- 767 Struc. #17

DIV 24C -- 815 Struc. #18

RO 24C -- 816 Struc. #18

DIV 24D - 134 Struc. #19

RO 24D -- 134 Struc. #19

Co 24.1 -- 1,825 Qutflow - Struc. #16-19

SUB 25A 0.04 ¥

Co 25.1 -- 1,834 Qutflow - Struc. #16-21

SUB 25B 0.10 62 Struc. #22 & 23

Co 25.2 -- 1,866 Qutflow - Struc. #16-23

DIV 25C1 -- 82 Struc. #24

CO 25.3 -- 1,939 Struc. #16-24

DV 25D1 -- 350 Struc. #25

CO 25.4 -- 2,240 Struc. #16-25

SUB 28 0.09 54

Co 28.1 4.20 2,270 Qutflow - Struc. #16-26
(Study Wash)

SUB 26 0.57 228

Co 28.2 4.78 2,322

SUB 27 0.32 113

Cco 27 5.10 2,275 Confluence with Trib. 5 West

SUB 36 0.37 154

CO 36 -- 2,622 Confluence with Trib. 5 West

SUB 29 0.18 108

SuUB 30 2.72 1,841



TABLE 4 (Cont'd.)

Drainage
HEC-1 Area 100-Year, 24-Hour
1.D. (sq. mi.) (cfs) Remarks
Co 30 2.90 1,911
RO 30.1 2.90 1,905 Struc. #27
SUB 31 0.34 300
SUB 32 0.48 455
Co 32 0.82 754
RO 32 0.82 748 Struc. #28
SUB 32A 0.03 25 Struc. #29
DV32Al1 -- 15 Struc. #29
co 32.1 3.75 2,397 Qutflow Struc. #27-29
(Study Wash)
SuB 34 0.20 129
SUB 33 0.10 51
Co 34 4.06 2,472
SUB 35 0.09 42
Co 35 4.15 2,469
Co 35.1 10.75 4,274 Confluence with Trib. 5 West
SUB 38 0.56 265 Confluence with Trilby Wash
SUB 39 0.71 675
RO 39 -- 676 Struc. #30
DIV 39 -- 522 Struc. #30
SuB 40 0.28 140
CO 40 0.99 589 Confluence with Trilby Wash
DIV 391 -- 154
SUB 41 1.16 996
Co 41 -- 1,094
DIV 41 -- 924 Struc. #31
RO 41 -- 925 Struc. #31
DIV 411 -- 170
SUB 42 0.42 426
Co 42.1 -- 413
RO 41.1 -- 412 Struc. #32
DIV 42C -- 89 Struc. #33
RO 42 -- 79 Struc. #33
Co 42 1.57 1,401 Qutflow Struc. #31-33
(Study Wash)
SUB 43 0.16 78
Co 43 173 1,408 Confluence with Trilby Wash
SUB 44 0.10 82
Co 44 -- 163 Struc. #34 & 35
SUB 45 0.22 120
CO 45 0.31 230 Confluence with Trilby Wash
SUB 47 0.31 195
SUB 46 1.09 1,009 Struc. #36 (Study Wash)
SUB 48 0.20 245 Struc. #37-47
SUB 49 0.56 388

Co 49 1.86 1,248 Confluence with Trilby Wash



TABLE 4 (Cont'd.)

Drainage
HEC-1 Area 100-Year, 24-Hour
I1.D. (sq. mi.) (cfs) Remarks
SUB 50 0.10 137 Struc. #48-49
SUB 51 0.22 173
Co 51 0.32 274
SUB 52 1.21 1,107
RO 52 121 1,109 Struc. #50
DIV 52A -- 891 Struc. #50
DIV 52B -- 217
RO 52.1 -- 219 Struc. #51
DIV 52C -- 91 Struc. #51
DIV 52D -- 128 Struc. #52
RO 52.2 -- 119 Struc. #52
DIV 52E -- 2 Struc. #52
DIV 52F - 2 Struc. #52
Co 52 1.21 1,096 Qutflow Struc. #50-53
(Study Wash)
SUB 54 0.51 370
Co 53 1.71 1,234
SUB 53 0.16 328 Struc. #54
DIV 53A -- 267 Struc. #54
RO 53 -- 190 Struc. #54
DIV 53B -- 61
SUB 55 0.06 125
CO 55 -- 186 Struc. #55-60
SUB 56 0.20 173
CO 56 0.42 435

SUB 57 0.40 396



SUMMARY OF EXISTING CULVERT FLOW CAPACITIES AND DISTRIBUTION

TABLE 5

SUN VALLEY PARKWAY

CAPACITY PEAK PEAK
AT 100-YEAR | CULVERT |BREAKOUT TO
STRUCTURE BREAKOUT | DISCHARGE | FLOW FLOW CULVERT
1.D. STATION DESCRIPTION {CFS) (GFS) {GFS) {CFS) 1.D.
1 4+30.50 10° X 3 R.CB.C. 200 102 102 -- -
2 16+19.50 THREE 49" X 33" CS.PA. 150 113 102 - -
3 26+06.25 10'X 3’ R.CB.C. 205 94 %94 - -
4 30+35.50 TWO 457 X 33" CS.PA. 106 17 17 -- -—
5 33+07.50 28" X 207" G5.PA. 13 35 17 18 #¥6-7
6 36+92.50 SIX10' X4 RCB.GC. 2070 401 (c) 401 (c) -- ==
7 38+84.50 TWO 10' X 3’ R.CB.C. 312 [ ] [ :, - -—
8 45+39 10°X 8 R.CB.C. 600 N/A - - -—
9 47+60.25 357 X 24" CSPA. 265 30 27 3 #10
10 51+76.50 357 X 247 CSPA. 24 29 22 - -
11 64+99.00 FIVE12' X 4 RC.B.C. 1,410 859 859 - e
12 67+33 FIVE12' X 3' R.GB.G. 1,120 - - - -
13 74+15 FOUR 10’ X 4’ R.CB.C. 920 86 86 - -—
14 79+21.50 10’ X 3’ R.CB.C. 165 1 171 17 #15
15 84+67 FOUR10' X 3’ R.CB.C. 492 283 282 -- -
16 99+09.75 10° X 3’ R.C.B.C. 160 158 151 -— -
17 102417 SIX12'X 4 R.CB.C. 2,052 766 766 - -—
18 106+83.50 |SIX12°X 4’ R.CB.G. 2,016 815 816 - -
19 110+99 FIVE12' X 4’ R.CB.C. 1,360 134 134 -— -
20 114+09 357 X 24" G.S.PA. 25 32 (o) 32 (¢} -— -
21 116+05.50 |10° X8’ R.CB.C. 740 [ -- -—
22 124423 TWO 427 X 29" C.S.PA. 58 62 (c) 62 {c) - -
23 127+67 357 X 24" CS.PA. 15.5 [ ] - -—
249 136+16.50 42" X 29" GSPA. 80 82 82 - -
25 146+50.50 |THREE 8’ X 3' R.C.B.C. 456 352 350 - -
26 154+43.50 |[FOUR 35" X 24" CS.PA. 72 59 -- -- -
27 19747450 |SIX12° X4 R.C.B.C. 2,664 1,911 1,905 -— -
28 207+57.50 |SIX12°X 8 R.CB.C. 3,600 754 748 -- -
29 210+68.50 . |[TWO 427 X 29" CSPA. 14 25 15 10 #30
30 236+91 THREE 8’ X 3' R.G.B.C. 32 684 522 154 #31
31 254+82.50 |(10°X 4 R.C.B.C. 740 1,094 925 170 #32
32 260+98.50 [SIX12' X 6’ R.C.B.C. 2,376 413 412 -— -




TABLE 5 (CONT’D.)

CAPACITY PEAK PEAK
AT 100-YEAR |CULVERT |BREAKOUT| TO
STRUCTURE BREAKOUT | DISCHARGE | FLOW FLOW |CULVERT
1D. STATION DESCRIPTION (CFS) (CFS) (CFS) (CFS) 1.D.
33 264+99.50 |TWO 42" X 29" CSPA. 72 426 79 253 #32
84 #34
34 279+17 FOURS X 3 RCB.G. 496 163(c) T | 163 ()] = -
35 282+90 TWO 287 X 20" G.SPA. 16 [ J L | . ——
36 304+13.00 |FOUR10'X 4 R.CB.C. 1,400 1,009 1,009 = -
37 307+78.50 |TWO 28" X 20" C.SPA. 26 [245 (c) | | [245 (c) ] o -
38 310+12.50 |[TWO 28" X 20" C.SPA. 10 — e
39 312+27 28” X 20" C.S.PA. 24 — -
40 315+02.50 |28” X 20" C.S.PA. 12 s s
41 316+36.50 [(10°X 8 R.CB.C. 670 - =
42 318+88 28" X 20" C.SPA. 10 - ——
43 320+57.50 (42" X 29" G.SPA. 52 — -
44 322+99 42" X 29" C.SPA. 38 - —
45 3244955 287 X 20" C.S.PA. 11 s o
46 327+30 427 X 297" C.SP.A. 62 s s
47 328+91 427 X 297 CSPA. 54 ! ] e -
48 336+58.50 (49" X 33" G.SPA. 26 137 ()] | (137 @€ | -- -
49 34147650 |[TWO10'X 8 R.CB.C. 1,220 i | oo —
50 347+26 THREE 10’ X 3' R.C.B.C. 570 1,107 T 891 " 217 #51
51 349+18 TWO 427 X 29" C.SPA. 70 217 91 128 #52
52 352492 TWO 497 X 33" C.SPA. 116 128 117 2 #53
53 357+26 48" CSP. 110 2 1 — -
54 369+17.50 |72" C.S.P. 240 328 267 61 #55-60
55 370+82 60" G.S.P. 150 [186 (c)] | [186 (c)]
56 373+07 C.SPA. 12
57 374+90 28" X 20" C.S.PA. 75
58 378+96 36" CSP. 59
59 379+85 24" CSP. 24
60 384+06 427 X 29”7 CSPA. 34 i 1L ]
61 473+08 TWO 10' X 10' CB.C. 4,600 N/C N/C
NOTES: : EXPLANATION:

1. STRUCTURE 1.D. SHOWN ON DRAINAGE AREA MAP.
2. STATION NUMBER FROM SUN VALLEY PARKWAY DESIGN PLANS.
3. {c) INDICATES COMBINED FLOWS WITHIN BRACKETED STRUGTURES.

R.C.B.C. = REINFORCED GONCRETE BOX CULVERT
C.5.PA. = CORRUGATED STEEL PIPE ARCH

G.S5.P. = CORRUGATED STEEL PIPE

N/G =NOT COMPUTED.



?

/ were generally much greater than the drainage areas analyzed as part of the

Sun Valley Parkway FIS. However, one stream gage of Agua Fria Tributary at
Youngtown, Arizona was in the range of drainage areas analyzed and was also
one of the closer existing stream gage stations available. The discharge
frequency curve developed in the Corps report (Reference 15) was presented on
Plate 58 and is included in Appendix A.4. The 100-year discharge estimated
at this gage was 220 cfs with a drainage area of 0.13 sq. mi. To compare
this estimated 100-year discharge with others, it was plotted on an
enveloping curve of peak discharges in the Phoenix area as obtained from
Plate 33 of Reference 16. This curve shown as Figure 8, compares drainage
area to discharge in cfs/square miles (csm).

A search for reports of historic flooding events in the watershed area
revealed the following description of the flood of August 26-29, 1951 from

References 14 and 16.

Storm and Flood of August 26-29, 1951. A tropical hurricane entered
the mainland of Mexico from the east of the vicinity of Tampico on
August 22. Moist air associated with this storm crossed Mexico to
the eastern coast of the Gulf of California. This moist air,
augmented by moisture outflow from a tropical storm on the west side
of Mexico, began flowing into southwestern Arizona during the 26th,
mostly in the vicinity of Organ Pipe Cactus National Monument. By
the morning of the 27th, precipitation had become quite general over
southern and central Arizona. Heavy precipitation spread northward
and northeastward to the northern border of Arizona by the 29th.
Moderate to heavy precipitation continued from the 27th through the
29th. The storm was most severe east and north of Phoenix. The
total storm precipitation at Phoenix was 3.85 inches. Heaviest
precipitation for the period was 13.55 inches at Crown King and 12.11
inches at Sunflower. About 65 percent of the total rainfall occurred
during the maximum 24-hour period. The isohyets of the total storm
precipitation are shown on Plate 5 (included in Appendix A.4). An
estimate by the U.S. Soil Conservation Service, based on high water
marks at numerous breaks in the Beardsley Canal in the Trilby Wash
area (about 25 miles northwest of Phoenix), indicated a total peak
discharge of 35,000 cfs assuming all the numerous flood peaks along
Beardsley Canal had occurred at the same time. The total volume of
runoff for this flood was estimated at 10,600 acre-feet. The peak
discharge at Luke Air Force Base was estimated at 5,000 cubic feet
per second by the U.S. Geological Survey. No flood estimates are
available for the study area (References 14 and 16).
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The Sun Valley Parkway Drainage Design Report (Ref. 2) computed peak
discharges using the HEC-1 model for eight of the larger subareas analyzed
and the Rational method for the remaining subareas. Storm peak discharges
were computed by the HEC-1 model wusing the 100-year, 1-hour storm
precipitation and the HEC-1 (PH card) hypothetical rainfall distribution.
Only B and D hydrologic soil groups were considered with curve numbers of 83
and 92, respectively. The report indicated that higher curve numbers were
used to account for projected future development.

Several representative peak 100-year discharges from the Sun Valley Parkway
Drainage Design (Ref. 2) are shown on Table 6 directly across from peak
discharges from the Sun Valley Parkway North FIS for approximately the same
drainage area. Several of these peak discharges were also plotted on Figure
7, Comparison Plot of Peak Discharges. In general the Drainage Design Report
(Ref. 2) peak discharges appeared higher than the FIS results. These higher
discharges are attributed to the use of higher curve numbers for future
development. These higher range discharges also plot near the curve of
maximum recorded and estimated peak discharges in Arizona and are, therefore,
considered high for the 100-year event flood.

The Wittman Area Drainage Master Study (ADMS) (Ref. 3) computed peak
discharges using the HEC-1 model. The Wittman ADMS methodology was utilized
in the Sun Valley Parkway FIS study. Several representative peak 100-year
discharges from the Wittman ADMS are shown on Table 6 directly across from
peak discharges from the Sun Valley Parkway North FIS for approximately the
same drainage area. Several of these peak discharges were also plotted on
Figure 7, Comparison Plot of Peak Discharges. In general, the Wittman ADMS
(Ref. 3) peak discharges within the watershed area were lower than the FIS
peak discharges. The lower peak discharges are suspected to occur because of
differences in hydrologic soils group identifications. The Wittman ADMS
report indicated a band of Type B soil along the base of the White Tank
Mountains followed by Type C soil north to the Trilby Wash area. This FIS
report's soil survey data indicated a band of Type C soil along the base of
the White Tank Mountains followed by Type B soil north to the Trilby Wash
area. The two reports utilized different soil survey data for the area north
of the White Tank Mountains; the Sun Valley Parkway FIS used Reference 6,
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TABLE 6
COMPARISON OF PEAK DISCHARGES

WITTMAN ADMS REPORT (REF. 3)

SUN VALLEY PARKWAY NORTH FIS

SUN VALLEY PARKWAY
DRAINAGE REPORT (REF. 2)

100-YEAR 100-YEAR 100-YEAR

CONC. DA. WTD. |PEAK DISCHARGE | CONC. DA. | PEAKDISCHARGE | CONC. DA. | PEAK DISCHARGE

POINT | (3Q.M1) | CN [(CFS) | (CSM) | POINT | (S8Q.M1) [ (CFS) | (CSM) | POINT | (SQ.M1) | (CFS) | (CSM)

C FILE: |WTM100YR CFILE: __|SUNVP2

90T 2.23 74 | o624 (369) |cOO04 2.37 803 (339)

89 AT 2.69 80 | 1,006 | (378) |co14.2 2.44 1,250 (512)

85T 475 80 | 1,626 | (342) |coa7 5.4(1) 2,275 (448)

80T 1.83 g2 | o938 (513) |SUB 41 1.16 996 (928) |6A&B 1.09 2,283 | (2,005)

77T 2.15 77 | 1,054 | (490) |[co4g 1.86 1,270 (650)

75 1.51 83 | 798 (528) |SuUB 52 1.21 1,107 (915) |[8a 1.28 2,545 | (2,069)
SUB 09 1.25 871 (697) |1a&B 1.52 2,627 | (2,102)
co 14 0.93(1) 859 (924) |2a&B 0.93 948 (1,019)
SUB 24 2.86 1,714 (599) |3A&B 2.96 4492 | (1,518)
SUB 30 2.72 1,841 (677) |4a&B 2.72 4,198 | (1,543)
SUB 46 1.09 1,009 | (1,002) |7A&B 0.99 1,185 | (1,197
SUB 32 0.48 455 (948) |SA&B 0.60 1,010 | (1,683)
SUB25D | 065 352 (542) |29 0.58 480 (827)
SUB 53 0.16 328 (2,050) |44 0.15 474 (3,089)
SUB 48 0.20 245 (1,225) |42 0.13 206 (1,596)
SUB 19 0.19 86 (452) |19 0.20 242 (1,153)

co7 258.9 -- |20431| 792

car 258.9 -- |37,503| 1449

cot 258.9 -- [110,374| 426 CFILE: WTM100Y2

cagT(d)| 16.86 - |87 | (220 caar 16.86 3,717 (220)

c6T(5)| 106.7 -- | 11,427 | (t07.4) | c7eT | 11246 | 12,318 | (109.8)

C76T(6)| 139.04 -- | 14002 | (100.7) | c7eT | 138.40 | 14,756 | (1066)

NOTES:

(1)ESTIMATED AREA - PORTION OF PEAK DISCHARGE FROM DIVERSION (FLOW=-SPLIT).
(2)STANDARD PROJECT FLOOD (SPF) AT McMICKEN DAM OUTLET.
(3)PROBABLE MAXIMUM FLOOD (PMF) AT McMICKEN DAM OUTLET.
(4)TRIBUTARY 5 WEST U/S OF TRILBY WASH
(SJTRILBY WASH U/S OF MCMICKEN DAM
(6)TRILBY WASH U/S OF MCMICKEN DAM
(7)C FILE = COMPUTER FILE 1.D.
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"Soil Survey of Aguila - Carefree Area - Parts of Maricopa and Pinal
Counties, Arizona;" the Wittman ADMS used the SCS, General Soil Map, Maricopa
Co., Arizona. The Sun Valley Parkway FIS Soil Survey data was a more recent
and detailed soil survey and was thus used for the FIS.

The Wittman ADMS computed 100-year, Standard Project Flood (SPF) and a
Probable Maximum Flood (PMF), peak discharges of 20,431 cfs, 37,503 cfs, and
110,374 cfs, respectively at the McMicken Dam spillway to the McMicken Dam
outlet channel (Drainage Area = 258.9 sq. mi.). These values are also shown
on Table 6 and Figure 7.

The Design Memorandum No. 1, Hydrology and Hydraulic Design for Trilby Wash
(a.k.a., McMicken Dam) Detention Basin and Outlet Channel (Reference 14)
generated SPF and PMF peak discharges of 35,000 cfs and 120,000 cfs,
respectively (Drainage Area = 247 sq. mi.). A SPF flood volume of 32,800
acre-feet was computed with no volume stated for the PMF.

Although the Design Memorandum No. 1 (Reference 14) did not compute 100-year
peak discharges, the SPF and PMF results do compare well with the Wittman

ADMS results.

A further check was made to compare the results of inserting the hydrology
for the Sun Valley Parkway North FIS into the Wittman ADMS's hydrology model.
This computer file was identified as WTM100Y2.

As shown on Table 6 Comparison of Peak Discharges Concentration Point North
C89T which is located approximately 1 mile dowstream of the CAP over chute in
Section 15, and just upstream of any changes made in the Wittman ADMS Study
model. Hence peak discharges are the same at this location.

The next concentration point No. C76T, in Table 6 is located on Trilby Wash
just upstream of its confuence with McMicken Dam. The Wittman ADMS study
completed a 100-year peak discharge of 11427 cfs (D.A. = 106.7 sq.mi.) at
this location versus a peak discharge of 12313 cfs (D.A. = 112.1 sq. mi.)
computed for the modified model (File = WTM100Y2), the modified model
(WTM100Y2) resulted in a 7.8 percent increase in peak discharge over the
Wittman ADMS model at this Tocation. A portion of this discharge increase is
attributed to an increase in drainage area (5 percent) at this point.
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The last concentration point No. C76T is located in the McMicken Dam flood
pool just downstream of the Trilby Wash confluence. The Wittman ADMS Study
computed a 100-year peak discharge of 14002 cfs (D.A. = 139.0 sq.mi.) at this
Tocation versus a peak discharge of 14756 cfs (D.A. = 138.4 sq. mi.) computed
for the modified model (File; WTM100Y2). The modified model (WTM100Y2)
resulted in a 5.4 percent increase in peak discharge at this location with no
change on drainage area. The changes in peak discharges are attributed to
differences in soil types (discussed earlier) and routing of subeareas.

The differences in peak discharges between the Wittman ADMS and the modified
model (WTM100Y2) resulting from incorporation of the Sun Valley model
(SUNVP2) were not considered significant. An analysis of relationship of the
discharges using confidence limits per FEMA 37 and Bulletin No. 17B was not
possible as stream gage station data was not available for use in the

hydrologic analysis.

9.0 CONCLUSION

This report presents the results of a hydrologic analysis of the Sun Valley
Parkway North Flood Insurance Study (FIS) watershed area. The report
provides 100-year peak discharges at culvert locations along the Parkway and
for washes between the Parkway and Trilby Wash and its tributaries to the
north for use in hydraulic analysis of 100-year floodplains.
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Appendix A.1-
Aerial Photography and Mapping Coverage
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Appendix A.2-

Vegetative Cover Survey



EXHIBIT 1

N.E. from the S.1/4 Corner
Section 16 T.4N., R.3W

Creosote on barren soil.
Cover 25%

EXHIBIT 3
N.E. from the S.1/4 Corner
Section 22 T.4N., R.3W.
Creosote on barren soil.
Cover 36%

EXHIBIT 2
N.E. from the S.1/4 Corner
Section 21 T.4N., R.3W.
Creosote on barren soil.
Cover 18%




EXHIBIT 4

N.E. from the S.1/4 Corner
Section 22 T.4N., R.3W.
Creosote on barren soil

Cover 36%

EXHIBIT 5
S.W. from the S.W. Corner
Section 20 T.4N., R.3W.
Creosote on barren soil.
Cover 21%

EXHIBIT 6
N.E. of the W.1/4 Corner
Section 20 T.4N., R.3W.

Creosote on barren soil
Cover 5%




EXHIBIT 7

S.W. of the W.1/4 Corner
Section 33 T.4N., R.2W
Light brush.

Cover 6%

EXHIBIT 9
In the N.W.1/4 Section 30
T.4N., R.2W.
Light brush.
Cover 15%

EXHIBIT 8

N.E. of the S.W. Corner
Section 29 T.4N., R.2W.
Brush & creosote on barren soil.
Cover 21%




EXHIBIT 10

S.E. from the N.W. Corner

Section 24 T.4N., R.3W.
Creosote on barren soil.

Cover 19%

EXHIBIT 12
S.W. from the N.E. Corner of
the N.1/2S.E.1/4 of Section 23

T.4N., R.3W.
Creosote on barren soil.

Cover 277%

EXHIBIT 11
S.E. from the N.W. Corner
Section 23 T.4N., R.3W.
Creosote on barren soil.
Cover 16%




EXHIBIT 13

N.E. from the N.W. Corner
Section 33 T.4N., R.3W.
Creosote, light brush & cactus.
Cover 33%

EXHIBIT 14

Near the N.1/4 Corner

Section 34 T.4N., R.3W.

Creosote, cactus, & brush.
Cover 32%

EXHIBIT 15

1000’ West of the E.1/4 Corner
Section 31 T.4N., R.2W.
Cactus & brush.

Cover 29%
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Existing Culvert Crossings



TABLE A-1

SUN VALLEY PARKWAY
SUMMARY OF EXISTING CULVERT CROSSINGS

Structure
1.D. Station Description
1 4+30.50 140 L.F., 10" X 3' R.C.B.C.
2 16+19.50 146 L.F., three 49" X 33" C.S.P.A.
3 26+06.25 134 L.F., 10" X 3" R.C.B.Cx
4 30+35.50 223 L.F., two 49" X 33" C.S.P.A.
5 33+07.50 147 L.F., 28" X 20" C.S.P.A.
6 36+92.50 141 L.F., six 10" X 4! R €.B.C.
7 38+84.50 163 L.F., two 10' X 3' R.C.B.C.
8 45+39 184 L.F., 10" X 8' R.C.B.C.
9 47+60.25 147 L.F., 35" X 24" C.S.P.A.
10 51+76.50 140 L.F., 35" X 24" C.S5.P.A.
11 64+99.00 145 L.F., five 12' X 4' R.C.B.C.
12 67+33 140 L.F., five 12' X 3' R.C.B.C.
13 74+15 154 L.F., four 10' X 4' R.C.B.C.
14 79+21.50 138 L.F., 16" X 3' R.C.B.C.
15 84+67 158 L.F., four 10" X 3' R.C.B.C.
16 96+09.75 133 L.F., 10" X 3' R.C.B.C.
17 102+17 137 L.F., six 12' X 4' R.C.B.C.
18 106+83.50 148 L.F., six 12' X 4' R.C.B.C.
19 110+99 135 L.F., five 12' X 4' R.C.B.C.
20 114+09 140 L.F., 35" X 24" C.S.P.A.
21 116+05.50 145 L.F., 10" X 8' R.C.B.C.
22 124+23 135 L.F., two 42" X 29" C.S.P.A.
23 127+67 135 L.F.; 35" X 24" C.85.P.A.
24 136+16.50 137 L.F., 42" X 29" C.S.P.A.
25 146+50.50 141 L.F., three 8' X 3' R.C.B.C.
26 154+43.50 161 L.F., four 35" X 24" C.S.P.A.
27 197+74.5G 137 L.F., six-12' X §' R.E.B.C:
28 207+57 .50 159 L.F., six 12' X 8' R.C.B.C.
29 210+68.50 144 L.F., two 42" X 29" C.S.P.A.
30 236+91 214 L.F., three 8' X 3' R.C.B.C.
1 254+82 .50 170 L.F., 10" X 4' R.C.B.C.
32 260+98.50 144 L.F., six 12' X 6' R.C.B.C.
33 264+G69.50 135 L.F., two 42" X 29" C.S.P.A.
34 279+17 142 L.F., Tour 8 X 3' R.C.B.C.
a5 282+90 139 L.F., two 28" X 20" C.S.P.A.
36 304+13.00 147 L.F., four 1G' X 4' R.C.B.C.
37 307+78.50 139 L.F., two 28" X 20" C.S.P.A.
38 310+12.590 137 L.F., two 28" X 20" C.S.P.A.
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TABLE A-1 (Cont'd.)

Structure
L.D Station Description
39 312+27 141 L.F., 28" X 20" C.S.P.A.
40 315+02.50 157 L.F., 28" X 20" C.S.P.A.
41 316+36.50 149 L.F., 10' X 8' R.C.B.C.
42 318+88 156 L.Fs; 28" X 20" C.5.P.A
43 320+57.50 160 L.F., 42" X 29" C.S.P.A.
44 322499 155 L.F., 42" X 29" C.S.P.A.
45 324495.5 139 L.F., 28" X 20" C.S.P.A.
46 327+30 V7 L.F.,; 42" X 29" C.5.P.A.
47 328491 166 L.F., 42" X 29" C.S.P.A.
48 336+58.50 136 L.F., 49" X 33" C.5.P.4,
49 341+76.50 136 L.F., two 10' X 8' R.C.B.C.
50 347+26 169 L.F., three 10' X 3' R.C.B.C.
Gl 349+18 1556 L.F., two 42" X 29" C.5.P.A.
52 352+92 169 L.F., two 49" X 33" C.S.P.A.
53 357+26 192 L.F., 48" C.S.P.
54 369+17.50 198 L.F., 72" C.S.P.
b5 370+32 174 L.F., 60" C.5.P
56 373407 28" X 20" C.S.P.A.
57 374490 136 L.F., 28" X 20" C.S.P.A.
58 378+96 36" C.S.P.
59 379485 24" C.S.P.
60 384+06 42" X 23" C.S.P.A.
61 473+08 192 L.F., two 10' X 10" C.B.C.
Notes:
1. Structure I.D. shown on Drainage Area Map.
2. Station Number from Sun Valley Parkway Design Plans.
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Area Flood Frequency Analysis Data
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61 IONIHISTH :3OHNOS
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i

2
Letter

A

o mgoo

A

L

Stream Gage Name

Indian Bend Wash .near
Scottsdale, AZ

Salt River Tributary in

South Mountain Park, at
Phoenix, AZ

Cave Creek near Cave Creek, AZ
Cave Creek at Phoenix, AZ
Agua Fria River near Rock
Springs, AZ

New River near Rock

Springs, AZ

New River at New River, AZ
New River at Bell Road,

near Peoria, AZ

New River near Glendale, AZ
Agua Fria River at Avondale, AZ
Hassayampa River at Box
damsite, near Wickenburg, AZ
Skunk Creek near Phoenix, AZ
Agua Fria River Tributary

at Youngtown, AZ

. Note: See plate 8 for stream gage locations

TABLE 2

Stream Gages

USGS No.
09512100

09512200
09512SOOj
09512400~

09512800

09513780
09513800

09513835
09513910
09513970

09515500
09513860

09513700

Drainage
Area
(sg. miles)

142

.78
121
252

1,130

67.3
85.7
187
323
2,013

417
64.6 4/~

0.13

Maximum

Discharge
Period of Record (c.f.s.)
1961 to present 20,000
1961 to present 670
1963 to present 12,400
1957 to present 4,080
1970 to present 40,100
1962 to present 18,600
1960 to present 19,5600
1965 to present 14,600
1961 to present 19,800
1960 to present 20,600
1946 to present 58,000
1960 to present 11,500
1961 to 1968 73

Date of
Maximum
Discharge

June 22, 1972

Sept. 4, 1965
Dec. 19, 1967
Dec. 19, 1967
Sept. 5, 1970

Sept. 5, 1970
Sept. 5, 1970

Dec. 19, 1967

< Dec. 19, 1967

Sept. 6, 1970

Sept. 5, 1970
Aug. 1, 1964

Oct. 16, 1964
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Appendix B-

Kinematic Wave Input Parameters
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Appendix C-

Channel Routing and Cross-Sections
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Appendix D-

Culvert Capacity Calculations



PROJEGT: i%mﬁ_@y Parle way FI s
7/ 5’ g-of

DESIGNER _GAS
14 /oo

DATE:

HYDROLOGIC AND GHANNEL INFORMATION

Q
0,

™,
W,

)

i n

Q) = DESIGN DISCHARGE , SAY Qg
0, = CHECK OISCHARGE , SAY Qg0 OR Q)0

(

SKETCH
STATION :

AHW"__//O w3’ l?dx

S~ . 0037
[.7/° SR ZJ’T

MEAN STREAM VELOCITY=
MAX, STREAM VELOCITY=

_##326.50 */

——

CULVERT - HEADWATER COMPUTATION . § e
DESCRIPTION a | size [INLET CONT.- OUTLET CONTRCL HW=H+hy=LS, éi ;g toST o
{ENTRANCE TYPE] .L*a“'i HW | Ko | H | de _gc:_o_ ™ [ by ILSO o § 3§ .
30°475° |55 V22|, 5 |)-5|-2|.08).97]2.0 | = |26 .6 |5 |u AT TR
Flone- ]40 1:0 | 30| 1| g1)98| 244 — 247 12,7126 I-n e C/?'fm}é/* _y
200 L 2513.75| 7 |),)4]2.98| 26 3| — |2.6 3,234 In)&”"f-"j’) ol 74"7

|

SUMMARY & RECOMMENDATIONS: gfwtp, Break Chomrel Yo Fost of = ‘74 >0

L4

/7

1 et at- £,

HYDROLOGIG AND GHANNEL INFORMATION - SKETGH 7
STATION : +17.2%72 . @
/
AHW" / 4713}\5/4
Q=___ ™ =_
0, = ™, = ' _ 9/ s,, 0,4242, -
:L.é_ ELJ,T
( Q) = DESIGN DISCHARGE , &Y Qs ) MEAN STREAM VELOCI"Y—
. OZ‘ CHECK DISCHMARGE , SAY 050 OR QIDO MAY. STREAM VELOC'TY':_.
CULVERT 4 HEADWATER COMPUTATION | |
DESCRIPTION | o -|gjzg |INLETCONT-| OUTLET CONTROL HW=H+hy-tS, |2 ;g” P —
IENTAANCE TYPE) ; L*bl"- HY | Ka | H | dg 2;.2 TW | hy 'LSO HW ’é 3 )
- [cee - )
"wwaM 27 owa '3? /,0 ,5 = ré ’ré — | b a? v\7 },.0 In)e}LC’b}"/b/ /(/‘E/ ‘70'0 2
" 27 | |.77| 26 |5 .9249 1~ |9 1.9 |19 |2.0 i //~//u£/ 7/0
: ' o|* e (3008 ) la (|~ [2119 |3914 Outlet- Contiol €= 7009
e S ligg |t 143 3,705 13.]).90 227 | 2.9 4242 °“’l?67ZCM’f’/HwE/ 74.2;__'. :
)98- " 1).25| 40 |.¢ 4619522 = |22).9 |5.9160 0utle? Crmhil /‘/ME’/"
24| " (193] 503 g,sj;/s*y,,;. — 124].9 |8.3|83 fFr w

|SUMMARY & RECOMMENDATIONS: 5 s de  Bree le

" 2!

Charvel So Lesh o f/ 74,70

¢/ "

"6 fﬁ )/ f/; 72470
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SUMMARY & RECOMMENDATIONS:

é ide Br&a_k chimnel o est £l a7

PROJEGTM Far & way BIs pesioneR CAS
7/58'0/ oare._2//12/%
HYDROLOGIC AND GHANNEL INFORMATION - SKETGH 4
station: 2679 3
AHW-__//o X3'RecA
i = TW, =
02 = ‘ TWZ = EL,é_Z:7 50 ,00 76 /F/, 7
( 0 = DESIGN DISCKARGE , 54Y Qgs ) MEAN STREAM VELOClTY—
Ng# CHEQK BISCHAHGE ; SAY Qgg OR Qpgy MAX. STREAM VELOCITY=
CULVERT y HEADWATER GOMPUTATION £ >
DESCRIPTION q -l size INLET GONT,- OUTLET CONTRCL HW:H""ho"LSO ’(;J:i ‘é_)l.g: coSsT COMMENTS
(ENTRANCE TYPE] BU 0 ww |k | H | de [SRETw | ng Tus | wwlE |38
0 tood, o'y ZLnlet Coly
45° Heskod| 45 o) 4303 lod =19 Latl = Ao | i3 e ’21/51:67,0
(" 16| 71,7723 02003119229 ~ 1924] " 1143]2,3 " " HEle=,0
“ (701 " 1).1013.3 |6,:2]0.8]304|252] ~ 1242 " |p.3 3.3 K ELAE=20
v 225] v 1,43|4.3 |oassatel279 ~ 127] " Pl |43 ‘T My B s 7000
205] " |15 | 2.9 B E) s g

. o Eqs/E/:wé 1
HYDROLOGIG AND GHANNEL INFORMATION | SKETCH 2
starion: _207+35,0 4
EL.
] 7
A= zz— 49% 33’ Pﬁ_
Q, = W, = ' S5.= .0/ 7 =7 -
2 i et EL.Q’-}Q EO_—_ ___3_3"2'_—2 @ EL @2 i, :T
. ( Oy = DESIGN DISCHARGE , SAY Qg ) MEAN-STREAM VELOCTY=_____
‘e Ozx CHECK OISGHARGE , SAY 0'0 OR QIGO MAY. STREAM VELOCWY:‘_
EULUEET : HEADWATER COMPUTATION g . .
CDESGRIPTION | g -| iz¢ |INLET CONT.| OUTLET GONTROL HW=H+hy=iS, |3 % §§ ORI REp— /
(ENTRANCE TYPE) LR | Ky | H | de _"..;23 ™ | hg | LSy | Hw g_ 3 : i/
- Hesdwll See . ; - I n/let Ch
B 24 |ohoud 46|12 |+5]. <. 71)6 | — |)6]28 —|)2 : L.,,WE/ 60
i o~ Cor
66 | 7 1,851 2.21 " (1L2])L3])9 1.9 .3 2. Lnlet q,,,f, 450
. — " n
106 " 11:2412.2 | "2.41478|2.2] " [2.2]" |23]|3.2 Hu E %80
= P!

- SUMMARY & RECOMMENDATIONS:

Crade Break Chumrel o fyest 1= 7/ &

orole Bk chwnne/ Ao Fast~- £/ = £8.0
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PROJ&GT_éu_]Ly_ﬂ Aoy FIS DESIGNER: —BAS
7,58 ol DATE: //AQ/ 90
HYDROLOGIC AND GHANNEL INFORMATION | SKETCH ﬂﬁ
staTion: 33740z 50
_ AHw— ‘Ag’x 20 x
Q = TW =
0, = ™, = LG540 f .»0 ,0257 /F;L
( Q; = DESIGN DISCHARGE , SAY Qps ) MEAN STREAM VELOClTY“‘
0y = CHEGK DISCHARGE , SAY Qg5 OR Qy4 MAY. STREAM VELOCITY=______
-~ 3 HEADWATER COMPUTATION g | »
DESCRIPTION | g -| gz |INLET CONT.-| OUTLET CONTRCL HW=H+hy=LS; |3 2I55( cosr | comments
(EnThANCE TYPEl B | b ke | M| de [0 Tw | ng Tus, [ mwlE |23
Flaréd. See ' T @ Canlr
End Sect |6 lobiel67 ] 1.0 |.8].6 |58 k16| — | bEl3.6]| — |10 . #&J,}‘/,:éé,é
i . Inler Cpatw
)3 )220 .S 2.9 40|30 —|)33 56| 4320 Yo o 26 70
/29 )2 (3.0 .5 p.31k28]045| ~ |1 452,0\ 4,242 “ far E1-6R2
)8 ).682.75| - 5\5.2)).)8 .42 —{)3]3.6]3.0(3.0 Hw £/= 650

SUMMARY & RECOMMENDATIONS:

Graa/e, g"e“k channe/ Yy AJELS‘/ Z‘/ af6

vl i

Eas% F)=>676

HYDROLOGIG AND CHANNEL INFORMATION SKETGH v
STATION : M 4
EL. P ‘
! 4 ' 4
AHW= /é‘/" X 4'chCs
Ql = TWI = ..J' — = ™
0y = TW, = J S5 008 Y/ o ——
g . ; 028/ # L= T2 570
( Q) = DESIGK DISCHARGE , SAY QO35 ) MEAN STREAM VELOCITY=
0, = CHECK DISGHARGE , SAY Q44 OR Q00 MAX. STREAM VELOCITY=_
T SULVERT 1 HEADWATER COMPUTATION £ | »
| "pESGRIPTION | o -| giz¢ [INLETCONT.| OUTLET CONTROL HW=H+hy=1Sy |8 X181 cosr | comments
‘_vrxhz'_mrimcz TYPEl -”—D"l HW | Ko { H | dg __u_;g_g TW | h ]LS9 HW é 3y
Heolg!l |20 i+ 24000 |2l =72 24] - |24,7] o T Pt £ 594
HE Sod| v .S |20 | "7 {1282 — 7@ " 2,0 " " Afwf/=50'4
A 948| " |.7917.0 | u A98) 3.0 — |30y 20 JAw E1=6LE
1320 4o |40 1.8%A3.2 ~ |37 1 24|40 HwE!~ 62.4
/808 H|).25|5.0| v [ A4H2.99.4| = [2.4] u |4.245.0 HwEL G2 E
2070 " )4 |56 Ml = g4.0
" | 'SUMMARY & RECOMMENDATIONS: 6’mw[e, ,g,eaL O hamnel Yo llest = £ 90
: oy v Fast = gdo
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Brode Bral Channel Eost £/= 6.5
HYDROLOGIC AND GHANNEL INFORMATION SKETGH
' ) ) | STATION : __4_?_#2_?_#5
EL. py

) /)
Any::_—— /} == /0 X 8 c. (al
il N

-

™

———

| SUMMARY & RECOMMENDATIONS:

Erade Break Charvel ds East fl~ S4E

PROJEGT: bl /gr/éwd;/ FL g pesicner: B
'7/5 FO/ DATE: ////_2/?0
HYDROLOGIC AND GHANNEL INFORMATION | SKETCH H
starion: 2.8 #EH 2 <6 7.
EL.
AHW-_____ 2-/8'x3’ 56 /
Q=__ ™=
0, = W, = So” ,0069 I~ -
2 2 e £L28 48/‘4 0 =736 . L_éjg
( Q) = DESIGN DISCHARGE , S4Y Qg5 ) MEAN STREAM VELOGITY =
Q, x CHECK DISCHARGE , SAY Qg4 OR Qg MAX. STREAM VELOCITY=
CULVERT | HEADWATER COMPUTATION £ |-
DESCRIPTION | o -|gjz¢ [INLETCONT-| OUTLET GONTROL HW=H+hy=iSs |3 2[58| cost | comments
(ENTRANCE TYPE] EL L nw K| H | d .f’!.‘%ﬂ ™ | hg LSy | Hw § 33
'mz e Tnlet-

*Z“of,,w 50 | Tl .33 1.0].2|—1,65]).8 | — 8] |ro contenl HwlEh =594
/70 Gl 202|243 (2] " 1272 Vs RO Y
200| |40 | 3.0:2|.68,7 |24 = |25 |24 80| " el =414
420 33| 4.0(,21642.3|2.7| — |27 37 [,o o MBlEI =029

SUMMARY 8 RECOMMENDATIONS: S0 o Rreall Clhamnel lues? £ €4.0

S — - ——= .
Q, W, " ﬂ 2 1S-0= ooS//pf.ELi;j"laz‘
: ( 0 = DESIGH DISCHARGE , SAY Q35 ) MEAN STREAM VELOCITY=
Dy % -CHEGK. DISCUARGE ; AT D5y OB By MAX. STREAM VELOCITY=___
 SULVERT 2 HEADWATER COMPUTATION g | .
|- oescripTion | g -|gzp [INLETCONT..| OUTLET GONTROL HW=H+ho-iSy |3 X|J8| cost | comments
| tenTiance Tree) L v [ Ky | H [ de ﬂ:;.”?. ™ | hg sy | mw :f:,' 3y
Bf;/'fo 700 ja fbM .2; 2,0 .;2 ~ I, 6 J,O /7( q_] f/n < 49’3
d lgo| " 1378 2.0 |1 |~ "] |30 Ay £/~ 20,3
240| " 1,5 | 4o |»2 " 4.0 KW £/=543
% . In/et
Sfol * |63 (50" 4302156 ~15.6| " |45|50 Comdwl Jho= 52,3
o] |75050|" L712859] =159 v |sitlg0 208l s 53,7
‘ : Inle?
80 |.98/20|" |l |4¢s2| " |43 " EBno cv’,',ow/,c/ 543
coo| |adlrg | 12l463~ 163]" |61 75 | Eoim) o £~ 5%

Y



PROJECT: _M@f / s LW’ RIs DESIGNER 4S5
ke oure,__2/1/2/90
HYDROLOGIC AND CHANNEL INFORMATION SKETCH

4 740, 15#‘

STATION :

7)

AHw- /35 X 2;&ﬂ/¢

™,

EL4‘//{—

So=& 0/59 L&/~
U= T2 46,y

Q) = DESIGN DISCHARGE , SAY Qg5

(

Qp = CHECK DISCHARGE , SAY Qgq OR Q)04

MEAN STREAM VELOCITY =
MAX, STREAM VELOCITY=______

)

SUMMARY & RECOMMENDATIONS!

CULVERT 3 HEADWATER COMPUTATION | N
DESCRIPTION | o -|gjz¢ [INLET CONT.| OUTLET GONTROL HW=H*ho=LSy |3 Z|98| cosr | comments
(EnTRANCE TYPE) B L ww | b | W[ de |20 Tw [ ng [usy [ wlg |38 )
F/a.ree/ ; Ny Je Y~
End Seck| 7 |56d S0 L5].2].6424| — |h242.4].% )0 Condal W E/ =511
u Yt (2o 5 120013)48] ~ 1h98] " |ieg| 20 v M Kh 5106
- of 30 | " |463(3,0]|" 5.451),73 — 731 " 4.44,4‘“ %r/c‘;'\/ Wl F)x 52,5
’ g ] ’l
25| " )28 271" [B27)33).67 =155 " 30|30 %«;ﬁ)‘/ H@e)=~52/4
2.5 g 17 = 7 7 134184 " e 525
| |

é?‘dﬁ‘@, 8f\¢4k C/‘)cmn&/ o &57‘ £ = 52.5

HYDROLOGIG AND CHANNEL INFO

Q
2,

if

Qy = DESIGN DISCHARGE , SAY Q25

02 = CHECK DISCHARGE , 5AY 050 CR Q

SKETGH
STATION =

RMATION

ArM" ‘/35”)(24Nﬂ

S 7.5 (“%0)

ELAS.,

MEAN STREAM VELOCITY
MAX, STREAM VELOCITY

')

N‘ﬁ -
L=T740o EL"?J?'

LYY . HEADWATER COMPUTATION g 0, ,

DESCR'PT‘O" iy Q ~| SIZE INLET CONT. OUTLET CONTROL HW=H + hﬂ"LSo é; gg cosT COMMENTS

(ENTRANCE TYPE). ﬂé«- HW | Ka | H | dg Sl Tw ho !LSO EW L3 3§

2 o

Flo.qeol See : by

£od sect| 7 |l 44 /.0 2512|684 124 — 12420/ |. 98] 40 ”é»t Hi) E/=440
ok /91 .1 {2.01,52.0)hi3)/ 49 — 98] " Y3Bz0 ZrET ko F1= 770
L : 30 n 3.0 '66,2 /‘46 /'64_ < | 1C4] e 44-‘4.4 064)(’/& M\ £1, = 4’7,f
i 25 7 138 2,9 " 7,33 )67 — | )67 « |3.3|33 d Mo le/ =42, 3

W 264l Ag| 23 | gk 4| < 07 |33 _ Mwlk = 49,7
|24 B3|\ 26 " 321620 | —1hC] " 1257|204 fédﬁ»%wf/ 426
SUMMARY 8 RECOMMENDATIONS: Crode Brest e hanped fo-tast 1 s LG
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PROJECT_S“'—"’L/Q_/Z@/ far k”"? RIs DESIGNER B
7/6£~a/ P /o
HYDROLOGIG AND GHANNEL INFORMATION SKETCH ot
moon: 64299 E1)
AHw- /{”'7 X‘f\%
Q=____ ™=
0, = W, = s=0,oo43 7
( Q) = DESIGN DISCHARGE , SAY Qps ) MEAN STREAM VELOClTY—
0, = CHEGK DISCHARGE , SAY Qgp OR Q)4 MAX. STREAM VELOCITY=_
CULVERT : HEADWATER COMPUTATION £ | >
DESCRIPTION | q -| giz¢ | INLET CONT.] OUTLET CONTROL HKW=H+*ho LS, |3%[55| cosr | commens
(entiance TvPel B | | | de (00w | hg TLso| wwiE (3%
a)a’f See Je?
515“?0 70° 210 |pbod ,24|/.0 |2|= |17 |24| = |24|.6 | = |)o T el ) €73 35,0
& sol" 1,60020 " |1 )327] = | 27" |20]|2.0 Hah £/ > 39,0
- 93s |- |, 7812.0 " [41)4|3.0| ~ ze | lagBo M| E). = 400
" | ool 40| 1.8 250123~ 23] v/ |25]40 M \E) =
- T T
/@00l * | 24|50 [)3]2.0]35] = |34 ' ]|42]|50 o) Ha)£). = 42,0
l : /
‘A (
SUMMARY 8 RECOMMENOATIONS: b opnp/ Geade Brak £ast £/ = 440
HYDROLOGIG AND GHANNEL INFORMATION - SKETGH
| Mz)
5 —/27x 3 /Rdﬁ
AHW" N
g = ™ = -
0, = W, = - Z@: /4 so 0003'7 ’/F»L ;9
( Q= DESIGH DISCHARGE , SAY Qg ) MEAN STREAM VELOCI;Y-—
Q, = CHECK DISGHARGE , SAY Qu5 0R Q)4 MAX, STREAM VELOCITY=_,
cUivERT : HEADWATER COMPUTATION £l >
DESCRIPTION | o -| iz |INLET GONT.-[ OUTLET GONTRCL HW=H+ho-iSy |3 %|35| cost | commenrs
(ENTAANCE TYPE] LD HW Ko | H | de E.lzfg TV | by LS, | W g*, 3y
Hicadwoll : : .
30 “» 70" 340?/»@ S3\ L6 |2 o] |0 (20| = (205 |16 - E1=380:
— Tnie
750 B 2.b| " 6847 |23 T 23] " 25RC Contwl H1| £)= 39,0
. 5 Gu_‘ILIG.
HAo| ' |} 20[3.6|" |1o|22126]~ |26 " B7I3.7 W) Bl =to./
' Ou#/ef &
[#40| ' |1.5314.6|" 125|12.6/28 |~ 12.8] " 142 4% o HlF) = #.2
SUMMARY & RECOMMENDATIONS: Channel Grade Brealt Fast £/ =~ 40.0
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PROJECT:

DESIGNER BAS
DATE: ////jqp

HYDROLOGIC AND CHANNEL INFORMATION

SKETOH
STATION : 274/5

“_"/ 4 8 /X>\<

s

Q = ™ =
%= Ty RELY zl,f So’ '00‘7 e E T
( Q; = DESIGN DISCHARGE , 5AY Qs ) MEAN STREAM VELOClTY—
0, = CHECK BISCHARGE , SAY Qg0 OR Q)00 MAX. STREAM VELOCITY=_,
CULVERT " HEADWATER COMPUTATION e
DBSERIRTION | g ~|gize |- CONRY, DUILES CON.TROL MW=+ o =155 ;‘:; §§ coST COMMENTS
. BT mw | | H | de [0 Tw | g Tusy[hwlE |3
. ce
3040 20 140 Zbow; W25/ 0 |W2| —1.72 2_4, - (240 J,0 dasl Bl B30
g40| 11|, 50 |00 |.2],04|429 20| — | 2] )0 16520 - oS NPT
(020 " 076 210 '2 04 /bq:l 3/0 T 3'0 ).O 2.4— 3'0 I-/(AI E/_; 3{,0\
9200 " )0 | 4o A B42.493.2] T 220020 40 MwlE) ~24.0
oy * |12 50 |2 |1.412873.| © | 26),017.915.0 ] =366

SUMMARY & RECOMMENDATIONS:

Grade Breek Chmre/ 4> Fas? ,Ej:— 35.0

HYDROLOGIG AND GHANNEL INFORMATION | SKETGH #
' STATION : _..___..__79 #2455 /4
EL. 2 _ /
/ ’
| 1]
e /f/ X3 K
Q = W, = _Jf______ _IL
Q, = ™, = f 3 . 00_?9 7=
2 — w2748 & T
( 0, = DESIGN DISCHARGE , SAY Qg ) MEAN STREAM VELOCFY—
0y = .GIECK DISGHARGE , 3AY 040 OR 0, MAX. STREAM VELOCITY=_
CHLVERT 3 HEADWATER GOMPUTATION 2 |
DESCRIPTION a -|size INLET CONT.- OUTLET CONTRCL H\Y-—-H*ho "LSO §§ ;g COST COMMENTS
(ENTAANCE TYPE) BT pw | | n] e |92 v [ g Tis, | mwlE |38
ca/codf sec -
*éoe,,a 74 40 (Mboud, # | 12 .2|—],72|)-84 —|/19|- ¢ A2 K\ £l =~ Z9,0
97| v |93\ 2.2].2|.24 24 22| = |2,2]+7 |2.42.2 Kol £~ F6.0
165] v 1071 2.2|,2].8]2012.9 = 12,51, 4129|322 M EL, = 340
25 , 5 3 Iy\ )!—7" -
220| " A LEN42] 2404 270 =127 37|42 Contre He|El= 32,6
244 v | )87 47

SUMMARY & RECOMMENDATIONS:

Crade Areak Channe/ 76154'576;/_:/=3/,0

D=7



PROJECT: DESIGNER: — BAS
. oures__ /42l
HYDROLOGIC AND GHANNEL INFORMATION SKETCH #
sanon: 247G 7 TS
~/0 /
il /4 xa\
%= e = L24f9 o E’@ﬁ
( Q) = DESIGN DISCKARGE , SAY Qg5 ) MEAN STREAM VELOCITY=
Ozz CHECK DISCHARGE , SAY 050 OR OIOO MAY. STREAM VELOCITY=__
CULVERT d HEADWATER COMPUTATION | £ >
DESCRIPTION | g -| gz |INLETCONT-| OUTLET CONTROL HW=H+ho=iS, [3% d’g TONES e
(ENTAANCE TYPE] B | K| H | de ._"5%9_ W | by sy | w § 3y
r/ealwﬂf See ‘ R
o8 f 909 100 | bed ,27] 0,81.2| —1.57). 8] =118 12.6)0.8 Hol £ = 2800
288) " 10,618 [ |.) Mejal | 24| " L6 k8 W | EV = 2640
TInlef
492| " |.8712.6| 1" L95|L6£)23 | — R3 | |2.2]26 Condes M |E)~ 26,8
= /i . Inlerh
766 J2|3.G| ir|)0§2.2(26] = 12.6] " 3136 Conte Mu|E/2 22,8
SUMMARY 8 RECOMMENDATIONS: =\ ). Rpea K Charne [ A Las# &, 2G. 8
HYDROLOGIG AND CHANNEL INFORMATION SKETCH A
STATION : M5 /6
EL. %
_ AHY=____ /0 X 3’,(%\
Ql = TW, = '} ;' e "'"L ™
Q, = ™, = S, / 7 _—
2 ) ‘ € T A EL.)_5'14 ‘E.G= /03633 f*’ EL/;,IT
( 0 = DESIGN DISCHARGE , SAY Qzs ) MEAN STREAM VELOCITY=
" Qp = CHECK DISGHARGE , SAY Qg0 OR Q)44 MAY. STREAM VELOCITY=_,
I : HEADWATER COMPUTATION 2 |, !
DESCRIPTION. | q -|gizg [INLETCONT| OUTLET CONTROL HW=H+ho-LSo é§ ".'_:'g cosT | COMMENTS
tenTaance Tl B | | M| e [0 v | ng Tise| g |38 /
Headwol( see
30° ¢,,70 (-0 Vibod 53| ), 612,690 | 20| — |20].4] |16 i IE! = 17,0
123 B712.61 " 4164 2.3 — | 23 " 2|26 K |E) = )80
)60 )03 3. ) | v |71 2.9 — [2.9] « [2.%]3.) Hi) |E1= /8.
)§5] . 1)-20 3. 6| " | % h.i6| 26| —i26]| 1 32|36 Hw | E1= 79,0
“SUMM‘AROY.a‘jRI‘ECOMMENOATIONS: Srode Break < baetd 4 Bl Ehs 28,2

=g



PROJEGT: DESIGNER: —@AS
) DATE: )2/
HYDROLOGIC AND GHANNEL INFORMATION SKETCH )
' STATION : M_*L
AHW" G/2'X 4 Kd’gf
Q=____ ™=
Q, = TW, = S" 0937 /
G 2 E'—”/B L= 7% ELIJ al
( Q) = DESIGN DISCHARGE , SAY Qg5 ) MEAN STREAM VELOCITY=
Pig % THECR-RLBINMEE , SXCW g 08 D150 MAX. STREAM VELOCITY=_.
CULVERT 3 HEADWATER COMPUTATION | £ |
DESCRIPTION | ¢ -|gjz¢ [INLET CONT..| OUTLET GONTROL HW=H+*+ho=iSs |3 2|55| cost | comments
5 . Y .| e -t
(enTriance TYpel B v | | M| g [0 v | ng Tus[mwlE |32
}-/eaonl/ See
30° 10 70° | 258 |Abod , B | /o2 |52 05 VAol E) = ) 4.0
' AR AVEIK % nl )50
4 )22 " ,9 22| 7 10| 1t = )60
v 1764 1 /,Oé 4,2 | 0 | =70
) f= T
i 2052 « |18 4. 7| " (J3128 | 3,2~ |34 " |4l 147 dndr M £, 2/75
14
! 252 |1 93|5.7]| * wl v spg &
SUMMARY 8 RECOMMENDATIONS:  ~ hanne/ Breakowt- H Fast ) = ) %50
HYDROLOGIG AND GHANNEL INFORMATION SKETGH %
‘ o, 37 106 183.5(# /f>
STATION : ¢
EL.
AHW= =2 ,Ngs
Q = ™ = i — —
0, = W, 2 3 ,00 4/ ’//",L
2 2 0./5 So" ?
EL./_./ L=T748 )
( Q = DESIGH DISCHARGE , SAY Qps ) MEAN STREAM VELOCTY=
0, % CHECK DISCHARGE , SAY Q50 OR 0,4 MAX, STREAM VELOCITY=_.____
CULVERT . HEADWATER COMPUTATION 2 |, »
DESCRIPTION | o -|g;z¢ [INLET CONT.| OUTLET GONTRCL HW=R+ho=iS, |3 (93| cost | comments
(ENTRANCE TYPE] EE LR [ K| H | de ._.%'9_ W | ho | LSy | HW § 3y
walf Cee
ao o 70°| 218 | Jhad 38| 15|22 .6 Haf £ = 12,0
v ogd| | 62|05 . K| El = /30
' i204] "" |.88]3.5| " 3.% 1) = /Lo
; ' g \ Ts Je i doEs
v ool M 3|45 0 a8 22| i34 " |40 142 Conde Hw| £/218,0 - -
& %
i la " ,’33 ;;é i M E/'—‘/élOrr‘,_,
| "
SUMMARY & RECOMMENDATIONS:  ~fronno/ Breabput Ao Lis#  E/= /50

D=9



DESIGNER: &5
DATE: /// 0/60

HYDROLOGIC AND CHANNEL INFORMATION SKETCH H
station: L2F Ve
/’
AHW" -5 =2 ‘x4’ /?GB

PROJECT:

Q = T =
0, = W, = So" m5 e
- 2 EL07 e £ 05 30
( Oy = DESIGN DISCKARGE , SAY Qs ) MEAN STREAM VELOCITY =
Wyt TREGR DLSCHARGE ;3% Sgp i G155 MAX. STREAM VELOCITY=_.
CULVERT y HEADWATER COMPUTATION £ |-
DESCRIPTION | ¢q -fgzp |INLETCONT| OUTLET CONTROL HW=H+hy=LSs |3 2155 cost | comments
(ERTAANCE TYPE] -”—o’-'! HW | Ko | H | de __‘“_u,;D TW | hg ]Tso HW % 82"
Henl v ]l Zee - Inlef
3‘0'/0700 £/0 ﬂlm&.éo /?‘6 0'2 07 — |20 Contr }//U E/‘ 7‘0
:r / 7‘
" 936 /' |, 74|20 | U |,35]).92]2.0 | — B.0| 't |2.6/3,0 - M| E/) = /000
" 284 " |)hoo| 40| |.782.5|3.2] —|2.2| 1 |23|40 | E1s 00
L /800 'l |29)5.0 | " [)B|F0 | F5] T |35 n |41 |50 C wlEN 2.0
| {
SUMMARY 8 RECOMMENDATIONS: Chonne/ Broakout Flev. Ho Fast Fln.9
HYDROLOGIC AND GHANNEL INFORMATION - SKETGH o
stanon: LR EF23 ( 7>

AHW" ‘ﬁ 42”)(2 SP/}

' S .0045 TR
= EL/&OézO LD ot EL? 4_

( 0y = DESIGN DISCHARGE , SAY Qpg ) MEAN STREAM VELOCITY =
Vg *. GHECK. DISCUARE:; SAY Oy O G145 MAY. STREAM VELOCITY=_

™,
™,

2
u o
nou

o,

CULVERT i HEADWATER COMPUTATION g ’_:l
DESCRIPTION a -| size INLET CONT.- QUTLET CONTROL HW=H + hy =LS, (ac'i ;',3 cosT COMMENTS
[ENTRANCE TYPE] ﬂb'—‘!_ HY | K| H | d¢ .J__"";D TW | hy 'Lso HW g 3§
CJWﬂM L :
V5% 4 15850 79 43 5] 880077 |— |47 .6 i1 R W
720" | ).2l2,91.5|25(49 1= |1.9].6/3.8]|78 s |1 = [60302
58 “ad M908 | - 1481 29 Wi | £ = /60249
SUMMARYE\ RECOMMENDATIONS: Ol’)ann&/, 6/‘6&7&0&{]4 \/u ADde /S‘/,/éag,‘?

D—=/o



PROJEcT:_ZZ.é_?;Q/

DESIGNER _ S
DATE: /// 5/4/

HYDROLOGIC AND GHANNEL INFORMATION

W,
W,

0,

Q) = DESIGN DISCKARGE , 5AY Qa5
Ozz CHECK DISCHARGE , SAY 050 OR OIUO

( )

SKETCH
)] 4A0F #20

STATION :
EL; )
v Vi

™w
EL0_7'/2 o ﬁ{é% ELE &

MEAN STREAM VELOCITY=
MAX, STREAM VELOCITY=______

CULVERT y HEADWATER COMPUTATION | £ e
DESCRIPTION | g -|gz¢ [INLET CONT.| OUTLET CONTROL HW=H+ho=1Sy |3 X35 cosr | comments
{ENTRANCE TYPE] “—o"! MW | K | H | de |S22 Tw | by ILSO HW % 35“
Flored = g Ty le~
56,,% "‘e/?'f/ )09 2.0 ,5120,06] 1.5 —| L5]4,0| = | 20 Odor.
251 baolasodsdsilns) —her| i |,6lns 2R o
= 7
20 1653130 | " 14909 e — |hed] ! 5| 30 ‘i‘;,,,ﬁ,/
SUMMARY & RECOMMENDATIONS:
Brmkdat?[ fo Fast af Llew 9.5
HYDROLOGIC AND GHANNEL INFORMATION | SKETGH
STATION : _'/_Zéjf_aﬁ'i_42 /

™,
™,

u 1
i u

0,

0, = DESIGN DISCHARGE , SAY Qgg
0, = CHECK DISCHARGE , SAY Qy0 OR Q)0

( )

EL

J 2l
AHW=____ //"/0 K8 Bx
i i

[ NN Tw
So* 2. 4‘7 2, I
7 HEEE bt

L=T1Z=

MEAN STREAM VELOCITY=
MAX. STREAM VELOCITY=____

CULVERT ; HEADWATER GOMPUTATION | £ -

DESCRIPTION | o -|gzg [INLETGONT:| OUTLET CONTROL KW=H+ho-=LSe |3 X|38| cost | comments
(ENTRANCE TYPE] B ww | ke | H | de .2:;2 W | by LS, | HW z:—f:.‘ 3y
Pead wall e
20°¥075% 740 i‘po!'éf 15’ F 1.2

3| 1 |,63|5 |"

440 n |,79 6 |

S5l v |,481 7 |"

q Inle )~

SUMMARY & RECOMMENDATIONS:

/Qr\w/kauf Loch £/ 1685

gl s Do
E)29.4
Eh JoeS

Flx 58,5

D=/



DESIGNER — BAS

PROJECT:
. DATE:__////3/7°
HYDROLOGIC AND GHANNEL INFORMATION SKETCH
stanion: 27 167 éi

(

™ =
Tw2 =

Q) = DESIGN DISCHARGE , SAY Qg
0, = CHECK DISCHARGE , SAY Qg0 OR Q)00

AHW- / 35 ”x%gfﬁ

ELzz/g

MEAN STREAM VELOCITY=

)

= ,0046 /
Lo= Sz e

MAX. STREAM VELOCITY= _._____

farld

22

CULVERT i HEADWATER COMPUTATION | % o
DESCRIPTION a -| size [ INLET CONT.-| OUTLET CONTRCL HW=H+hy-LS, éi ;é — COMMENTS
s 5 | AW | Ke | H | de E;P‘ W | b [is,| HwlE |32

ed: [ e - P
/@0/‘ t’lﬂ 7 j}fowf’oéé /0{ 15’ S ,éé 113 _ /lg '@ "“' /,[ (”:’h'/'[*h{'l)u

' +
/9 )08 20 [,6108]01310¢ | = | 16| .612.9]2.8 ot fF

’ OuT/ek
Vi 29 " I:éé 31‘ o‘é 412 '45 }/7 - /'7 Ié 5,3 6'3 C:,n;‘—r-' H
s | 874075 "yl |94\ 448) — |08 ¢ (20000 " - s

SUMMARY & RECOMMENDATIONS: c}""—hnc/ . B/‘M/{Oa# t\as 7( o - /600, B

HYDROLOGIC AND GHANNEL INFORMATION

Q
e,

|

™ =
Tw2 =

SKETGH

stanion: /36 4165
Y aspA,

//3 42 ?_L

Sg” 003/
EL.ﬁ/‘?” Ly J%

<

Q) = DESIGN DISCHARGE , SAY Qg
0, = CHECK DISCHARGE , 5AY 0, OR

]

MEAN STREAM VELOCITY=
MAY, STREAM VELOCITY=____

),_

00

SUMMARY & RECOMMENDATIONS:

C,')anne_l chdkoa% /O

}5 7L ,é’Z.—‘/’%o

=77 1
:/600!5

£l=/403.3
E/: /600.0

£
£l

24)

- CULVERT ; HEADWATER GOMPUTATION g »:'

CDESGRIPTION | g -| g7¢ [INLET CONT.] OUTLET CONTROL HW=H+ho=iSy |3 /58| cost | comments

(ENTRANCE . TYPE] : —"-‘gl‘ HW Ho| de ..G_G;E. ™ | hg ['Ls, | 1w '§_ 3y

[Jcadwaf)’[ 13, 5,212?2 24 .7 1.41— .4 )4 LA 7 ??,{.if Hew| £ — G20

- 52.50 ) .70| 1.7].4].94.961,7 | = |).9].4 109 |19 "“’%”(;41,) £l = 93.2

. 29 1 " il (2.9] 24109 — L]« |3.6]3¢ " e |EL =942
e i : 120 | /.31 3,2| 1|29 Jegl2.0| = 12,0l v |44 45 Y f/,r758

e hsal o |0s3|3.7] " 580k68] 20| — |20 L | 5454 " | EL =967
. as | v | 1032.s|" Yedpsa i | - 9 | (34]34 N HwlE) = 4

gl " 11,34 .26 193 - |183] v |2.9| 2.9 Al E1 =94/

L-~)2



Y

Q| = TWI e
0z = Tw2 =
0y = DESIGN DISCHARGE , SAY Ogs

( )

Q, x CHEGK DISCHARGE , SAY Qu OR Q04

PROJECT: DESIGNER:
) DATE: //AB/?"
HYDROLOGIC AND GHANNEL INFORMATION SKETCH
station: 2 % /-50'5(%

AHW-__/3 K’XNS

EL_&/QO So* _. 005/ ELﬂ7a

=
MEAN STREAM VELOCITY=
MAX, STREAM VELOCITY=_.____

SUMMARY & RECOMMENDATIONS:

C‘})amr{e/ Bn'a/CouJL 76 Fasr~ E‘):‘:ﬁ4,0

25)

CULVERT ; HEADWATER COMPUTATION £l >
DESCRIPTION | ¢ -|giz¢ [INLETCONT.]| OUTLET GONTROL HW=H+*ho-iS, |3 2|35/ cosr | comments
(EnTRANGE TYPE) BT ww ke | 1| de [0 Tw | ng [isy[mwls |32
‘cal Wa'
_Z, °7'a'7Z° 144 (G 53| Ja6 o2 — 7 wuw \E) 82,0
W 1293 |.86|2,¢|0244 7 M| E) 830
/
’ 370 " |)63(2.1 |02]|.7)992.5] —|2.5]| 7 |2.5|3] :éf;e{ Hw|E) 834
R AR AT AR n ‘ Hw |2l 843
v gl )alz.6 | lselaaze |- |2d  |28]36 Inkt il £l 4,0

HYDROLOGIG AND GHANNEL INFORMATION - SKETGH
oo 154943, (#20)
. y ) f’
/4 -347 X \R4" 23PA.
AHH"
o, & ™ = 3 i
g T = OJ -
Q, W, 5 7 73/ A 57 .0 aljF./.ELj4-‘
( Oy = DESIGH DISCHARGE , SAY Qg5 ) MEAN STREAM VELOCITY=_____
Q, = CHECK DISGHARGE , SAY Qg5 OR Q)0 MAY. STREAM VELOCITY=_.
CULVERT | HEADWATER COMPUTATION 2 |
CDESCRIPTION | ¢ -| gz [INLETGCONT.-| OUTLET CONTROL HW=H+hy=LSy |3 235! cost | comments
(ENTRANCE TYPE] -’-"E"! HW | e | o) de (B2 ;'D TW | hg lLSO RW % 3'-1‘
ead wa GCee ' Tnlet
/-, l( 24- /Ll!(. A15 //O lé g 166 /'3 = )'3 lé - }’o (':"’\/P #(‘v‘ ‘\/ = 74'0
Out et -
7 72 /IO ?.O '5 }'?5 l;l ,'54 = ’Ié fé' ,?,/ Qa{ Cb@é" "/0‘ L—/ = 75/
92 22525 |4 13.2 124 G| = | ).0| " 14.2| 42 ¥ £/ 7% 2
. ; g /e
/12 LS |30 LS54T+ 7 = [17] " |58|50 Wl E1.278.2
76 Jos| Al | 22 M2 )6 | — (161 13232 " o El=TG 7
‘SUMMARY & RECOMMENDATIONS: Channe| Breall To Fas? £ s 75,0

1=]Z



PROVES R soumimmsciscs DESIGNER — 45
» DATE: 23150
HYDROLOGIC AND GHANNEL INFORMATION SKETCH é;
stanion: L7 27 /78 777745 Q7>
/é 2’ x4 ReB
AHw-
Ql = TWI = i
0 = Ty = EL_&/O’ Eo '003é = j Z-
( Q) = DESIGN DISCHARGE , S&Y Oz ) MEAN STREAM VELOGITY =
02: CHECK DISCHARGE , SAY Qg5 OR Q)pg MAY. STREAM VELOC’TY:‘__
CULVERT y HEADWATER COMPUTATION £l -
DESCRIPTION | q -|gzg |INLETCONT-| OUTLET CONTRCL HW=H+hy=LSy |8 Z/35| cost | comments
[ENTRANCE TYPE] BT MW | K| H | de _‘lcgﬂ W | n [ LS, | Hw g 3
Meaduwﬂ < ’ -
20 6120, % 1220 |2 S| e | £l = 34°
" )6 J7513.0 " I 2.0 s |y =320
F /A
1 |gsy |10 40| |las 22| — |37« 2814 Tt W1 = 330
. In /&ﬂ
W led | A& g | h3l2235 |~ 135 v 4340 Gt M| B = 34,0
" A ).40 4.0 i 4,0 Mol K1 =250
SUMMARY & RECOMMENDATIONS: Channel Break ove~ Elev, ~» Fast = 35,0
HYDROLOGIC AND GHANNEL INFORMATION SKETGH
‘ stanon: L9 #5 75(4% 23>
AH#- ___/é =2 X\\<C’g
Ql = TWI =
g, = T, = 0032
2 . R EL.Z 7, )9 /20 ‘ED :’E9 EL_i_.?g
( Q) = DESIGN OISCHARGE , SAY Qg5 ) MEAN STREAM VELOCITY = .
0, = CHECK OISCHARGE , SAY Qg0 OR Q4 MAY, STREAM VELOCITY= ._____
— K HEADWATER COMPUTATION g l.s
_DESCRIPTION | g =|gjzg |INLETCONT..| OUTLET GONTROL HW=H+hy-LS, |22}35| cosr | commens /
{ENTAANCE TYPE) ﬁa‘l"- RW | Ko | H | d¢ _‘i’%’?_ TV | hy |LS° HW § 3‘5
}ludwlﬂ _ N
30° -/070 ;7& %,« 19’ /07 0‘1‘ 014 };7 }/&) E,- = 2/o
9721 |34 29" : i 127 Hi| E) =220
572 |L.4613.7 1" 1.1 23|52 =|s=2]" 29 Hiol El ~ 23,0
2064 | 58147 1" |.3 " 4.7 Wl B =240
oow| |71 |59]7 | s036 |58 a] gy p)| B = 2520
Zood - |.83| 6.7\ g\ 42| 40| — |6/ | 1 g Coole M| £)0 26.6
SUMMARY & RECOMMENDATI?NS: ot B ﬁak fo Fast F) = 2602

D~ 74



PROJECT: pesiGrER G5
DATE: 23/
HYDROLOGIG AND GHANNEL INFORMATION SKETCH ” )
ronon: 23629/ (* |3°)
EL. _
AHW= /Z ~F g3 Re.
8 = T = 1 S A4
Ol = TWl = f Se* ,00373 W e
4 . e 20 o =74 ELZ 20
( Q) = DESIGN DISCHARGE , SAY Qjs ) MEAN STREAM VELOCITY =
Q% GHEGK: DISENARGE , SAY 04508 Dy MAX. STREAM VELOCITY=_.
CULVERT ’ HEADWATER COMPUTATION £ |2
DESCRIPTION | g -|gjz¢ [INLETCONT.| OUTLET CONTROL HKW=H+hy-LSy |3%(55| cosr | comments
(EnThANCE TYPE] BT ww ke | oH | o [ %00 Tw [ hg Tus,[hwlE 82
30 %h 76 |72 Wbovd.33|),0 |02  [.65).8 | — |18 1sT |— |lo Hw | £1= 98.0
" aod| M Lfa |20 | a8 F 20 | = | 21]-7 hsd2.0 Iuled s 990
o 2l e p7 | l.6l07 o — (2472327 reowlrz 99y
" 4e8| v 123187 | 3|22 2.6] — |26|.7 3.2| 27 noc uln s Joos7
L 29| " ()4 42 | L6ed 27| - 2717 3¢ 40 "o |m =2
no 15981 v |).56]4.7 | " |20 4.3 ne I ol

SUMMARY & RECOMMENDATIONS! Chonnel Grade Break 75 Las ,{/ G

HYDROLOGIC AND GHANNEL INFORMATION SKETGH £ 29
STATION : 7/0 -/—68 5
EL.
" " asPH
AHY = /:2 42 &\CS
Q' = TW, = ‘!
0, = ‘ W, = ' 52 (2] %
2 2 . Ao o
Siae ey S E,__@_;.v'
( Q) = DESIGN DISCHARGE , SAY Qgs ) MEAN STREAM VELOCITY=
9 & (DHECK DISCHARGE,, SR Qg OR Oj5q MAY. STREAM VELOCITY=_
CULVERT y HEADWATER COMPUTATION £ 1 >
| DESGRIPTION | g ~| 5iz¢ [INLET CONT.]  OUTLET GONTROL HW=H+ho=iSy |Z2/35| cost | comments
(enTrance Tree) B | | | de [ W | g [Lsg| mwlE |38
w bee )
Head wall 4 g 062 1.5 |5\ 4|.88)).6 |— 1)e V-7].5 15 yi {2 = 223
22|y |p920.0 | Daflty L8| —| )87 [12]20 ) |Eh = 24 4
Inlet
30 |" |)03]2,5]" |200)34).9] —1[19]1.7|2.2| 29 Oonde HW|E/= 24T

‘SUMMARY & RECOMMENDATIONS: _
ey gmﬁa//éwwé e f&»{/ Llev, 23¢9

D-/5



PROVECT: o DESIGNER: L5

DATE: 2 /360

HYDROLOGIC AND GHANNEL INFORMATION SKETGH V&
STATION : 5L 4525 | 38
EL.
AHW=____ 4-)o" x4’ dB
o & W, = Y
A (R ™
= W, = Sg* 100
% e 0 B/60 W12 }ff “ 33?
Q) = DESIGN DISCHARGE , 547 Oz5 MEAN STREAM VELOCITY =
( Rg/# (CHEGK GISCHARGE ; AY Qg5 08 Uppp ) MAX. STREAM VELOCITY= .___
GULVERT . HEADWATER COMPUTATION £~
DESCRIPTION | g -| gizg |INLETGONT.] OUTLET CONTRCL HWSH+ho=1So |3 %[55| cost | comments
{ENTAANCE TYPE] %’1 HW | Ko | H | d¢ -————O’ZD TVW | hg ]LSO HW § 3y
Y/ See
/7_[96:"7(‘, -20° 200 ,4}:0\/6—.34 ).4 a2 — 5 )'¢ }Ja) £/:28,0
o 448 .6 | 24" |= N é Ha) |F /=890
i 770] " 1,8413.4|" |.4822|20 | = [F0| n |33]3.4 M| 5l 20
i jodol |l 44" 11042733 | = 1330 |40l4¢ ) \E) 9o
\ —_—
L j200] ¥ 1023| 2,9 " 114129 |38| — 35 v 46|47 Hw|E) 92,0
SUMMARY & RECOMMENDATIONS: Breakout o Fast- al Efev.=99,0
HYDROLOGIG AND GHANNEL INFORMATION | SKETGH é{
stanon: 260+ 4.5 ("3
| EL. p
AHi= fé»/fl 'x6’ \fcB
Q = ™, = 4 /f_ M,.; —LTW
8, ¥ T, = S7 L O04R Ep T e
2 2T L7270 o, <
wZ%0  gm A et
Q) = DESIGH DISCHARGE , SAY Qgps . - MEAN STREAM VELOCITY=
( 0y = CHECK DISCHARGE , SAY Qg OR Q)44 ) MAX, STREAM VELOCITY=
—— ; HEADWATER GOMPUTATION E | -
| DESCRIPTION | g -| gz [INLETCONT.:| OUTLET CONTROL HW=H+ho-iSy |3%155| cost | comments
lenhance Trpe) B HW | K | H | de ﬁ.%g v | ho | LS, | Hw g 3y
aJwa// S
H ° o 70 Afeuz
" 62| " 1,33 2.0 5.0l =163 126 | — 36066 | =120 o) | £ =0
- h . _
i G 50 13.0|" | —1191394] — |294 " | —|3.4 MU E} = G0 5
ot s |67 400" 382G 48] 142]" |4b |40 MW El ~§20
1\ RS
§ - ;
o s | 8350 |t 72|40 = |46l lgvse | ) = 4.0

SUMMARY & RECOMMENDATIONS:  —~) ) @ Do/ A o, sh Loy,2 840

D-/e



PROJEGT: pESIGHER —CAS
} DATE: /)30
HYDROLOGIC AND CHANNEL INFORMATION SKETCH ég 3>
STAﬂON:Mg 3 .
EL.
4
Aty 2-421X29" <3,
0 = v, = I 4
Q, = W, = e ,0/56 7 ==
: : N NESE e
( Q) = DESIGN DISCHARGE , SAY Qg5 ) MEAN STREAM VELOCIT"
Ogon GHEDK. DISUHANOE  SBY Oy Dt Qi MAY. STREAM VELOCITY=_
. g HEADWATER COMPUTATION | g [ !
DESCRIPTION | q -|gzg |INLETCONT-| OUTLET GONTROL HW=H+ho-LSy |3 2I55| cost | comments .
(enTriANCE TYPE] BT nw ke | W de [ S0 Tw | hg [us | nwlE (38 /
eadiatl | eC Tnlet
H ./2 Lai’aaﬂ '? ’6 = ﬂé /16 e l/é a” - »‘7 C"'V'\+q f/b\) E’; g/,z
- : _Tnlet
42 T Lo e e T4 1A 54 1a c-:”nJ.f, /-/(,) £l 822
72 L2 2. " 2748 69|~ b.T |« |29 22 I el §3.2
% /
96 /-G 3") i 418),74 :”n' g :r{ L 4349 ’ ”//,l) f’. 85'(
S| |19 |4.8] 57482 2.1 -] 2.dn 5757 " dEl 86
7s 142 |3.5 |" 3% |hF |2.00] - [pos|" |33 |27 " Hole/ 84.0
I 20 |5.0|" les|19(216] = 1o} |ese]esd Lokt 869
SUMMARY 8 RECOMMENDATIONS: L/ /grca.,lfau/ Ay Fagt & 83.2
110 G, V78 " 5 L - "
. 194 H.7 ) 6z 146 2.4 2.4 ¢4 24 hwel . 6.5
)0 172 40 " 514 48 20 — 21 2l 54 Hew BT 94,7
HYDROLOGIC AND GCHANNEL INFORMATION SKETCH
STATION :
EL. p
ARV = /
Q = T™W, = J'___1 s 4 -
g,= ™, = / 5™ j —
2 2 - 24 3 /i
Bl ¢ L— EL T
( 0| = DESIGN DISCHARGE , SAY Qps ) MEAN STREAM VELOCITY =
Q, = CHECK DISGHARGE , SAY Qg OR Q)04 MAX. STREAM VELOCITY= ._____
S 3 HEADWATER COMPUTATION | £ | -
DESCRIPTION | g -|sgize [INLET CONT.| OUTLET CONTROL KWSH+ho-=tSy |3 X155 cost | comments
lENTRANCE TPE) EL L Hw K | H | de _"_C%'_D_ TW | hg | LS, | HW :2; 3y
“ SUMMARY & RECOMMENDATIONS:
{

L=F7



PROJEGT: pESIGNER: OTS <l GAS
DATE: _LM—.ZLZIZ / (2] /q/
HYDROLOGIC AND GHANNEL INFORMATION SKETCH
station : RI7+17 (’“3‘/)
/4 “5\
»}/:
& = ™ =
e W
0. = TW, = Sq™ 0.004 27
2 2 %J/—\o\?i\j
EL LR
Q) = DESIGK DISCHARGE , 547 Qg5 MEAN STREAM VELOCITY =
( M/ CHECK BISGHANGE , SAY Qg OB By ) MAY. STREAM VELOCITY= .
CULVERT y HEADWATER COMPUTATION | £ -
DESCRIPTION | g -|gzg |INLETCONT-| OUTLET CONTROL HKW=H+hy-LS, §§ é’g cosT | commEnTs
[ENTRANCE TYPE) Bl pw L | 1| de |92 tw | by Tis,| mwlE {38
D o -~
Ke a dwat See Ha L=
30°- 70 112 |Mooved033 |11 o2 |— X Toteberdd | =9
[\
198 030 |2.4 Y 022|136 [21% | = {22 |0.6|I] |2.1 Totd end 0 - 75,5
9, 1" 103 |30 [d.200F lag|243 ] — (25 [0.6]2.6(5.1 Tnicd contrd =705
R | " |z [36|" [os224262] - 126]06]3 |56 Thled contaml 7.0
GE2) " a4 Y Jheelad (23] T |23 lowe |34 |4 Toletcontiol | = 92,5,
| I
| [ | !
SUMMARY & RECOMMENDATIONS:
Channel Bravoux 4o eas+ ot el, 3.5
HYDROLOGIC AND GHANNEL INFORMATION SKETGH (£35)
station: 282490 {35)
EL. — A
! /1 zs"mosm
ARV = "
— AN
g = ™ = Jquw —~w
Q, = TV, = } 55" 0005 L TE
2 2 s s D, 3 :00. : 9
LB X e |
Q) = DZSIGH DISCHARGE , SAY Qpy MEAN STREAM VELOCHTY =
( Q, = CHECK DISGHARGE , SAY Q,, OR Q,., ) MAX, STREAM VELOCITY=
CULVERT 5. HEADWATER COMPUTATICON E {k,l
DESCRIPTION | q =|gzz {INLET CONT:| OUTLET CONTRCL HW=H+hy~LSy |3 X|38| cost | comments
(ENTRANCE TYPE] L AW | K | M| de ﬂ%.q TV | hg |LSe| HW § 3y
Headwall | |
above 1 0.3 [0S 1057~
O | o [LO | " |33pss |ty |— |1 |0.3]033]1.0 et Corteol | hus = 74,0
18 " 0411l R R .23 L2 0.9 1L+ |13 outlet contepl = FY?
1
26 |" 1,2 Lo 2510 1.3 L3673 (3113 Outlet condhrel = Fé:f
32 " s |2s |" (3]0 |14 14 o3 16| 46 Outlel contrhl = P
3 | " Jogdled 1" Jlajoas|t [.2 07 16|16 ondled rontipl = b
3 u
s | " loagll? 0826/072 .19 12 [LBS 14 | Owtled contnl = Y
SUMMARY & RECOMMENDATIONS:
Channe\ Greakowd 4o east ok el 4.




PROJECT: pesioner: OXS __LE GRS
e llao /7
HYDROLOGIC AND GHANMEL INFORMATION SKETGH
sTATioN : 204 41D ( &5103
ArM‘ 4 -10'x 4! penc
Q = ™V = i
0,. = TV, = / S 0.00 _“s‘?
2 2 Yl'a
L2
£ L ELIRL/
Q) = DESIGN DISCHARGE , SAY Qg5 MEAN STREAM VELOCITY =
( Gy = CHECK DISCHARGE , SAY Qg O Qg5 ) MAX. STREAM VELOCITY=_____
CULVERT ; HEADWATER COMPUTATION £l >
DESCRIPTION | q -|gzg |INLETCONT:| OUTLET GONTRCL HW=H+ho-iS, [2% §§ cosT | COMMENTS
[ENTRANCE TYPE] BY L opw (| H | do (&2 Tw | ]LSO Hwlz (3%
= HY el =
adweall see
2o o 7 (3 840 [abovd- 3D (2.8 (62133124122 ] - |22 ] |32]3% Lokt Cowteol = G’
Heol v L2 (4.8 [v [115]24%3.5 ] = |35] b 4.1 ]4g o = b5’
\une | 145 (5.9 0.2 118334 13.9|= 373 |06 | 5.0(58 ek pacel] = Gl
(920" |1,5916.2 |* 22 |36|38 | - 138 (0. [54[L.3 n & Gt
(o] * 113 |e® " [26]33[348 ] -|39l0c|59 .8 r 67.0"
i
l I
SUMMARY & RECCMMENDATIONS: &k
Channel  breokout o eoxt at €l s
ov cd’- Station 23g+00 breakout OVUr mediaw. curs ot el LD
HYDROLOGIC AND CHANNEL INFORMATION SKETGH
STATION : 20F+98.5 ‘*3?} c
EL. y 7
2-28"x2 Q§PA
AHY= |
— e,
Q= 2 ,J"W_ IMM:_MM g T
By ™, = SQold g T
2 2 o .0/ E f
Ly L= Rt gLblay !
0, = DESIGR OISCHARGE , 5AY Qpg MEAN STREAM VELOCITY =
sz CHECK DISCHARGE , 5AY 050 OR Q'GO ) MAY, STREAM VELOCITY=
T . WATER COMOUTATION z T
] ) ol e
{EnTRANCE TYPE) B v | K | H ] e S0 frwr | ong [ us, | mw :?; 3y 5 .
Headwall e
10 gl 0! 1.0 105103508l (-1 | = |11 |27 |&-|I0 Tuiet ool = 6a?
8 09 | 1.5 jos|t2jog|l.z | = |2 [22]O LS Thlet cabdl = 6557
26 | 1Vv2l2.0]051251 .01\ - W3 (23| L\[20 Tk Convd | = Gb.O’
29 (.S nmi653a] 00 |1 d |- 114 ]27]26]20 outiet conlirol = Clo-te”
’ B
SUMMARY & RECOMMENDATIONS:
Channel breakouwt to @ast and wet ofv el, 66L.o

£2=i%



PROJEGT:

pesioner: 0TS CLGHS

1/2/7/

12[elao

HYDROLOGIC AND CHANNEL INFORMATION

el
! " u
AHVI= 2 -28"v20" C.32A |
—— 3
o = W, = _L__: = - g
0, = ™V, = 0/ S 0. 0llgl
2 2 - o U:Olle A
EL.4S0 U= s cLeza) |

Q) = DESIGN DISCHARGE , BAY Qps
0, = CHECK DISCHARGE , SAY Qgq OR 0,0

( )

SKETGH
STATION : 20+412,50(437)

MEAN STREAM VELCCQITY = ______.
FAX, STREAM VELOCITY= . _

P-20

CULNERT : HEADWATER COMPUTATION £ -
DESCRIPTION | g -|g;z¢ |INLET CONT| OUTLET GONTROL HW=H+h ~LS, é; ‘é’g co8T | CoisES
(EnTRANCE TYPE) BE A ww || K| 6 _"_c;;o. | by [Lsy[hwls |23 sl s
Headuaa\ *E
above
et OI& O'g
10" 0.6 [1.O j0.5|.55]85(1.1 |- j1.\ |20 [LO Iateteotedl =60
(g ) o'q "5 = (olposl
\ . 5 L4
26" |l |20 0s|24l 101 | = |13 22|17 2.0 inted comtal | = GF-0
SUMMARY & RECOMMENDATIONS:
Channel breakout 4o west at b 66O
HYDROLOGIC AND CHANNEL INFORMATION SKETGH
samion: 312429 (4 29)
EL. P "
’ \\
AHY=___ A'“"‘ZO" CIPAN |
SO A
Ql = — TW, = - ..J' p . el Tw
Gy B W, = e f S Q.02 TR T
2 z ELSS /S 0_ 2o q
L{BS L= [0 EL.[?vi"i? i
Q) = DESIGH DISCHARGE , SAY Qps MEAN STREAM VELOGHTY =
( 0, = CHECK DISCHARGE , SAY Qg OR Q)04 ) MAX, STREAM VELOCITY=
— 3 HEADWATER GOMPUTATION g0,
DESCRIPTION | o -| gz [INLETCONT.| OUTLET CONTROL HWSH+hy=155 |3 E13G| cosr | commmnts ¢
(ENTRANCE TYPE L || K| de .3,.2.0_ TW | hy LSy | HW E«;, {35 de{
Ste =
Headuwa 10 |abou 0.6 | 1.0 6.5 1
(8 | v 09 |15 = 3"
24 W I.I {'q O-g 2'2 D‘TS l'3 = "3 b O.S l-c‘ (nle* C()v\‘h’b‘ “—lh,):.-(,'?,l_‘l
" el
22 1Y sl 2asles38| 1 ]Ld |- [ 4|3 [2.2]25 Joled condtadl v - (3.0
]
22" 1.9 | 30losissiie |14 |- (141> 13.9]39 Oulet Contpel HO =024
SUMMARY & RECOMMENDATIONS:
Choanel  Breakout Yo wreat atv ot (9’2.4



PROJECT:

ssioner QTS €K 645

oare: 120 w]90

ool

H‘(DROLOG!C AND GHANNEL

INFORMATIO

N

Ar{""'

| £

SKETCH

STATION :
EL,

'

215+02.50( ﬂ-do\

/ 28 "% 26" CoPA

Q = ™, = Y -
e e | T T
p = Wy = . 5 DB e
EL.E__’L;D L= 1 ) EL.C’D‘O ,f
( Q) = DESIGH DISCKARGE , SAY Qg3 MEAN S5TREAM VELOCITY=
Qg x CHECK DISCHARGE , SAY Cpo 01 Q) ) MAX. STREAM VELOCITY=
e : HEADWATER COMPUTATION g .
DESCRIPTION q -|size |IMLET CONT-| OUTLET CONTROL HW=H+hy~ gz :"g CoST | COMMENTS
{EHTRANCE TPzl BEbomw [t | H| de S0 rw | g TLs, | rw 3 3
Flared €nd e ;
Stction — — Jabo {02 |0.5 Vo o b renibiol] i et
Ueed +upe (2 )
(oaiteced +o 4_11 Yo | Vo \
Wnform +o e
Nope] far (21" {12120 |os24L.9Y]|1.3 | — Lalb |12 ¢ = (8,0
28 PAUPREN 5
L =" 117 [0 s ws il |- 11 |6 .3 |3 ) - 6a.0
224" |24 [4O0s@2/.3 |15 |- |15 16 DF Y N =90.0
v | |
|
L | )
SUMMARY & RECOMMENDATIONS!
hoanel oraxout to WA ab el (67,0 }
HYDROLOGIC AND GHANNEL INFORMATION
ElL
1
A‘r"l’;"”
| S A
& = T = - T
SmmaeYT # T,
Q, = T, = ; ‘
2 e L e £Ll0.6r
0 = DESIGN DISCHARGE , SAY Qpy MEAN STREAM VELOGITY=
( Qz! CHECK OISCHARGE , SAY Q!\U CR OIOO ) MAX, STREAM VELOCITY=_.
I : HEADWATER COMPUTATION 2l
DESGRIPTION - eize [JNLET CONT:| OUTLET CONTROL HW=H+hy~LSy |2 21395| cosr | gomments
{ENTAANCE TYPE) -’%‘ﬁ R | kg | oH ] dg (8B Tw | “g fLS-' M ;é fg‘f g el =
xe
Meodwall |990|abne] 0,55 |44 4 < (s’
(j_ -]
B qo y L}’?’(} " O:g (9.4 D'L ‘qb q\O(i (I.OS - (o" 05 (lj (o':‘ ‘T\iu"“(‘rs«"‘w{? :(gr-?-/
W\ < ?
(30 Lol lg, 1 1021LSI5M bl ]| = 1660.5/76!8. ket conten] = (8.7
) : ,
50| [ |89 [02]19|5%]68 | - (=€]0.5/82!8.19 Lnled contd = 69.57
1200 " |1.(Q C]J 0.7 42| T3 He| - [ H8lo.5 1240121 outlet comiliol = 32.%
é
|
SUMMARY & RECOMMENDATIONS!
Channel  orcakowdy o pect of 2l (.3

ZI=at



PROJECT:

£KGAS

prsiner OTS €K

DATE:

2{2l9o

1/7/6/

HYDROLOGIG AND CHANNEL INF

SKETCH

EL:

//
AHW = 23" 20" cspa
3 = =

STATION : A€+ Q% (*42)

—{'—T

SUMMARY & RECOMMENDATIONS:

Q = T = .
0, = W, = 3 5006419 '/ %
2 25 L8/ Lo LS t
( Q) = DESIGN DISGHARGE , 547 Qag ) MEAN STREAM VELOCIT"
Q, x CHECK DISCHARGE , 5AY Oy OR Q00 HAX, STREAM VELOCITY=
s B HEADWATER COMPUTATION £ [ 1
DESCRIPTION | o -| gz [INLET CONT-| OUTLET CONTROL HW=H*+ho=iSs |32135| cosr | coumenrs
5 HY ‘ ' s R gls 427
[ENTRANCE TYPE] = HY K,;I H| de LS TW | hy ]Lco HWY g |°% ) & .
Flarcd end e
xXcHion — Aborg
useod g (2) |0 3| {p.g | 1D (O (o) om3a0] 69,07
[Mitercd 4o “ \ /
Conforpr to | 10 02| .+ jos|lesibas|aei - |13 |esle |13 ' o
Slo »]‘(.:o-" » ! W
fniiials 25 .2 {20 2 %o.'
~
LY
13 - 1.2 | 20 lagidF s id |- jLd 16.5 1) 3, ¢ 21
1
i
i
i

Unonne brentoond 4o weat o el a3’
J
HYDROLOGIC AND GHANNEL INFORMATION SKETGH ]
STATION : D20+ 5750 ¢3.
AN‘,:- /"‘VZ"Y?(‘” CDP\
g; = ™S J’___{_N iy W
2, = TH, & R K o
it FL(LS_./ L=1Go’ &L(L?_'Qj t
Q) = DESIGN DISCHARGE , SAY Qg MEAN STREAM VELOCITY =
Ozz CHECK DISCHARGE , 5AY 950 CR 0100 MAY. STREAM ‘JLLOC‘TY—
cuLvERT 4 HEADWATER COMPUTATION E 1
DESCRIPTION | o -|gjz¢ [INLET CONT.-| OUTLET GONTROL HMWSH+ho=iSo |3 X135] goer | comments
(ENTRANCE TrPE) B HW | K | H | de —-—;—r— TW | he | LSo| MW E ::ij dua, el =
= See
Loeend 193 jabwl (2 3.0 wleyeprtel | 68
N '
Ufﬂd“yﬁ(z) g | v 113 (4.0 |o.5]42|\LH |20 |- (2013 1372]4 inlcbaontat] &9
\ — '
Ei‘?«‘?‘!ﬁi‘ o 561" 12y (55 6.5|7as195 ot |- [ | 3 64 |64 Outlet Conte] '1|.4
go?@: ¥
St analasic 6O ¢ 125160 lo5184]195/2,2] - 1223 (F.6/F06 v 2.6
G3|" (29|20 0.5/4]2 |22]- j22!3 |96|26 " '7%(.,/
1)
4| v {186 |u5 0.555/1#5] 2.0 - | 2.0]3 |4,0] 4 6.0 "
50| " |201|50 DSl | ezj2i - 20 |3 |52]52 “ 70,7’
SUMMARY & RECOMMENDATIONS:
- 4
Chonnel breakouwtr +o weot at el 0.

=32



PROJECT o pesicner: 0TS CHGAS
DAY l’qu [670 4/7/9'
HYDROLOGIC AND GHANNEL INFORMATION SKETGH
STATION : ?M..‘ﬂ\ j
EL, , ' /
r N
AHW=___ /42”;(’2‘»7” ny
q = W, = I T + .
0, = T, = i 55 0.022% ' Y
2 f ' / A
s EL.IB_(L/ L="0 * ) ! EL"’B’D |
( Q) = DESIGN DISCHARGE , SAY Opg ) MEAN STREAM VELOGITY =
*\, g% CHEDK DISGMARGE , SAY Gyy OR Qypq MAX, STREAM VELOCITY= ____
CULVERT ; HEADWATER GOMPUTATION £ | .
DESCRIPTION o -|size [INLETCONT..| OUTLET CONTRCL HW=H+h -LSs |3 21551 cosr | comments  [-hw. el. =
(ENTRANCE TYPE] BL W i | H| g Ec_;_g_ ™ | hy LS, | 1w :i, ey
Flored o :
end (3 ||, (b I.'-[ (. (et conteal | (9.0
ctiow) ! . ‘
28 |" Jio |24 24 it centol | 0.0
Usee Hupe(@ " .
@) g W 124 osiz2iisd] 2 |- |2 |di]o.]3d (nlet conted | F1.07
3 46| " (1.8 4L' gy w V3.0 ¢
550 o2 |54 esfealselza |- |21 lue|ya |54 ¢ 130
!
| ! |
SUMMARY & RECOMMENDATIONS:
annel breakeut 4o wesd at el H.O
HYDROLOGIG AND GHANNEL INFORMATION SKETGH ,
stamion :2244a5.50 (#45)

g = ™= _ . == rw
QZ = Twﬁ = ELVO 0.7 .,DiO.O'ch"L!/' “_{;M;‘; —“:‘
pRCEE EL.olef
Q) = DESIGN DISCHARGE , SAY Qzs MEAN STREAM VELOCITY =
ozl CHEGK OISCHARGE , SAY 050 R 0]00 MAY, STREAM VELOGITY= .. ___
P ;, HEADWATER COMPUTATION 2| xl
DESGRIPTION | o -|gze [INLETGONT..| OUTLET CONTROL HW=H+hy=LSy (3 X15S| cosr | comments
[ENTAANCE TYPE) %3‘1 HW | K, | H | dy _4_.0’:'0 TW | ke s, | mwlE 188 .b?‘“)td'
< v
SGee i
Flarcd end abave!
sectiens | gal* st Lo Lo et conted | FLO’
used : \ " /
a2k el N1 I [T X .8
: : /
N
. 7| " L8] 3.0los|44/1s]1.4 = 1Y 35 (2.3 o ki
21| "o 4010531215~ [1513548(48 Oudlet rantd B’

SUMMARY & RECOMMENDATIONS:

Unannel brecakout 4o wesr e <! 3L/

D—-23




D-24

PROJEGT: pesioner: OT> K GHs
DATE: \Z\?MO //7/9/
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
snmor\z:'ﬂ'}_;*_'iiP_f.*_*i’iﬂ3
EL.
AHW= 44 “ggq” CoPA |
o = W = e T —
- —_ e —_—
0 = 1y = EL('E':'?/ *’oi Q-01pq '/ j '?
T TR ELGo1
0| = DESIGN DISCHARGE , SAY Qzs MEAN S5TREAM VELCGITY =
( S s L T e ) MAX. STREAM VELOCITY=_____
e yoes ; HEADWATER COMPUTATION £ | >
DESCRIPTION a -|size ”‘“.ET CONT. QUTLET CONTRCL H\II:H"'hO"LSo éi ::_jg coST COMMENTS /
[ENTAANCE TYPE! -’—*53 HW | Ko | H | dg _'i.,.”_D. ™ | hy iLS0 HW, & oy Hw el =
Flared end e
R RES) abovd]
Ustd *Lﬁpe(z\) B L l-4 2.2 |05 315 |1lA5| — (2.0 3 12§32 (ated conddd G771
581" 12.215.2%0574|as 20 1= 12413 |Lslts ovitlet comtyl 70.2/
Zs | " 136 | 1OS|IY 2.0 |2> |- 23 |2 1331133 outled conteol| 7.0
581" 22057 [osjeella2]22] - 12213 178(2.8 i 2.5/
L2 " 051414522 |- (2.2 2.6 86 ' 2,3’
!
; ; { }l
SUMMARY & RECOMMENDATIONS
Onasunal ‘ormt;:»% Yo West o cl, T4’
HYDROLOGIC AND GHANNEL INFORMATION QK‘_TPH
stamion; 228441 (#42)
Bl r :
A'r".'/;: = /%Z' veq’ {A\
_ oo | —
0 = g s ———
Up ¥ By = 2 LD 55" 0:0133 CETE
R \.L.Q_{E_’_./ L=k EL‘”’/"S} {
( Q) = DESIGN DISCHARGE , SAY Qgps ) . MEAN STREAM VELOCHTY=
Q, = CHECK DISGHARGE , 5AY Q. OR Q00 MAX, STREAM VCLOPIIY“‘__.
AT . HEADWATER GOMPUTATION 2|,
DESCRIPTION o -l size zm.sf GONT QUTLET CONTR SL HW=H +,ho~LSo g’é §§ cosT COMMENTS ,ﬂu}‘ el =
(ETnance TraT) B mw | | M dc S2 T | ko | Lsq | rw 1 3 3 :
= e '
Plared enl g |qSel g |45 loslyd|ime|2l |- (o0 (22 |48 ug mutletcobo] 087
Used 4up (2) 155 | (2.2 |53 |28 69186120 |~ |2.1[22]6.8]63 outlet cowtml | F2.87
[} i
ez |" 29 17.0 [85)0.(l2.0212.2] - 127 |2.2 lIb.1116.) dutled ool Heu |
721" 132 8.0 1651232 [22 1~ 123 |2.2 2424 v B4
S " |ous|5.9 6.6168]1.8502.0 |- 120122 (L3 |63 ‘ 1271
» . . _ W 73'5 /
5 23 |54 8.5/%2/19 216 A6 122175125
56 1" lon B4 bslzalia o |- |21 |22]3.273.2 h 73,9’
SUMMARY & RECOMMENDATICONS:
Gl Brtoteon ¥ 4o egt ot o8 2.0



pesioner: 0TS CleAs

PROJEGT:
oare.__12[7/40 //7,6/
HYDROLOGIG AND GHANNEL INFORMATION SRETE
STATION : 22et OF. 50 (148)
EL,
#
AL[‘]:- / !“qngbw £SPA
-
l f
= = s =2 4 ™
0, = V. = E BB —— — —
2 Yo EL.B-_O_/ o 0.012', o ? :

Q) = DESIGR DISCHARGE , 5AY Qpsx
Ozz CHECK DISCHARGE , SAY 050 OR CIOO

( )

MEAN STREAM VELOCITY =
MAY, STREAM VELCCITY= L

e . HEADWATER GOMPUTATION g |,
DESCRIPTION | o -|gzg [INLETCONT-| OUTLET CONTROL HWSH+ho=iSy |3 %|35| cosr | comments
(ENTRANCE TYPE] 2L Hw r:ci H| dg .‘LL'_D_ TV | hg | LSg] W ;3: oy ’?m). el.=
See
Flared end vt
Xotion
+.2 26 (L0 Wo'
ce 2
Uec *‘kP’“ 20 | " (03] 2.0 |ps5|2| (2|2 |- [20(22], 5|2 | inled contro) | 95.0 7
@ h L' 13.0 o .0 )
S| 145 4.0 0513412 |22 | - |22!22 (9.6 4 " .0/
! l !
i i i )
SUMMARY & RECOMMENDATIONS:
Channe| lorzakout 4o west at el s o
|
HYDROLOGIC AND CHANNEL INFORMATION SKETGH
stamion s 24147 50 (#49)
El. _
/// \\
¥ 1
A= S 1-10'% %" Rep \ |
Q= ™ = — e g R e TW
g, = ™, = 4 Smoousd Y, T TR T
2 2 e s (,8F ]
ELLSF L= EL(!-{; |
Q) = DESISH DISCHARGE , SAY Qg \ MEAN STREAM VELOCITY =
( Oz't CHECK OISCHMARGE , 5AY 050 CR OIOO } MAY. STREAM "v"ELOC?T‘lJ=V_.
CULVERT | HEADWATER COMPUTATICN AR
DESCRIPTION o -| size [INLETCONT| OUTLET CONTROL KW=H*hy-LS, a’;i‘s’gl cosT | comments )y |
(ENTAANCE TYPE) —“5-‘- HW | %o 1 R | dg i._"_r_ T | kg LS| HW & «':
Sce :
HeaduwasQ " 0.2 i
o o i
30 -qs 80| " nqg (oo " -(DL‘ Bq ((.O - 'Zl Ll-54 b. iﬂll" Cowntrs ) 74"7 !
jzo " 145 %6 [021128[491¢. |- 164 i2.115617.6 ; 3
i {
qnl” .8116S (s ‘ 952
1240] V| Lot]| 2.3]0:2{1.55]508] bt | =~ (6.b!2.1 (L |23 ) 7.0
SUMMARY & RECOMMENDATIONS:
o, ngalemt to wenk ok ol 6. ¢ .
: i

=25



PROJEGT: pesicner O CEGAS
pare:_12(7190 //7/7/
AND GHANNEL INFORMATION SKETCH

HYDROLOGIC

sTaTion : 247426 (¥ 50)

Ar(W' i’ ~ 10’ 3 ,@k

Onannel

DL-26

9 = THy = TW________
Oy = T, = eLH.3! 3/ Jo ("O(B'[.-'/—»__*.“—7
fd%j
Q) = DZSIGN DISCKARGE , 5AY Qgs MEAN STREAM VELOCIT‘;’=
( Qg (CGHEGK OISCHANGE. , SAY Qg 00 g ) MAX, STREAM VELOCITY=______
CULVERT y HEADWATER GOMPUTATION £ | >
DESCRIPTION | g -|gz¢ [INLETCONT-| OUTLET CONTRCL HW=H+ho=LS, |3 % §§ — ——
(ENTRANCE TYPE] B g | 1| e (S50 Tw | ng s, H\-‘ﬂg oy b ef=
\-\cadu)aiq IR = .
‘qg Q&WL; -5‘?‘ (‘r_?_ l'% "'\——Qd‘(o"ghmo ?Bn/
ol T ‘
> Pl 19 |29 L ot cnkd |,
So| v 123 13% |02 ‘»05 22126 |- |26 |0F |3 B.F Wlet coters | 7‘5,/
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Detention Basin Storage Routing Parameters
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