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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
deve lop lOO-year fl oodp1ain deli neat ions 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
1 extendi ng between the Sun Valley Parkway and Tril by 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 lOO~year

discharges to the study areas, and a hydraulic analysis to delineate lOO-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 lOO-year peak
discharges to the study areas.

The second report, the Flood Insurance Study Report, summari zes the results
of the hydraulics study and explains the methods and assumptions used in
developing the lOO-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 is discussed further in later 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
7).

10 Aerial Photography by Landis Aerial (scale 1":1200 1
) (Reference 8) and

I 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 111 = 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
fl own at a scale of 1: 15,000 and mappi ng scale of 111 = 400', and 4-foot
contour i nterva1. Fi gure A-I, Aeri a1 Photography Photo and Mappi ng Index
Map, shows the approximate coverage of new aerial photography and mapping for
the project.

TASK 3 - HYDROLOGY
The HEC-l 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-I 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 IOO-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 IOO-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
Ri ver, the northern boundary is the Central Ari zona 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 ki nd of plant cover' are not cons idered, 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 0, 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
1ocat ions through the watershed, wherei nalDO-foot long tape was extended
along a reach of vegetat ion representat i ve 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 Tril by 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-I in Appendix A.3 includes a summary of these culverts,
including a Structure I.D. Number, which is referenced in the HEC-l model;
the calculations and the Drainage Area Map (Figure 5); and HEC-l schematic
(Figure 6). Table A-I 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-l 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.

Detai 1ed topographi c mappi ng 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, I-hour
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analysis of six larger drainage subareas by HEC-l model with the remalnlng
smaller drainage subareas by Rational Method. The analysis included
provision for future development in computation of runoff through increased
curve numbers. The report includes ca1cu 1at ions for des ign of pavement
drainage facilities, culverts and collector channels, and detention basins.

oDes i gn Memorandum No. I, Hydrology and Hydrau 1ic Des ign for Tril by Wash
Detent i on Bas in and Out1et Channel by U. S. Army Corps of Engi neers, Los
Angeles District; November, 1953 (Reference 14).

Sumary: Thi s report summari zes 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-l 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 Wi ttman 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-l model was used with, as much as possible, the same methodology as was
used in the Wittman ADMS.

,I The HEC-l 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-l routing schematic shown on Figure 6. The
input and output for this analysis is included in Appendix G as File LD.
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 1.0. 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.)nput parameters include
overland flow, collector and/or main channel length, 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 fo 11 owed by a rna in channel component. The rna in
channe1 component s imu1 ated the numerous small para11 e1 washes running the
1ength of the subareas. The over1 and flow 1ength 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

I 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 8 contains kinematic wave model input parameter
calculations.
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TABLE 1
KINEMATIC WAVE INPUT PARAMETERS

OVERLAND FLOW COLLECTOR ANDIOR MAIN CHANNEL
PERCENT

CHANNEL CONTRIB. BOTTOM SIDE
HEC-1 LENGTH SLOPE ROUGHNESS AREA LENGTH SLOPE WIDTH SLOPES

SUBAREA 1.0. (FT.) (FT .1FT.) COEFF. TO (FT.) (FT .1FT.) ROUGHNESS SHAPEil (FT.) (H):M
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
4 333 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 0.011 0.13 100 7,200 0.011 0.05 -- 125 10
7 100 0.02 0.20 100 1,500 0.Q18 0.05 -- 2 6
8 175 0.02 0.20 100 1,200 0.Q18 0.05 -- 15 6

10 325 0.018 0.20 100 5,000 0.Q18 0.05 -- 50 10
11 100 0.015 0.20 100 1,000 0.019 0.05 -- 2 6
12 275 0.019 0.20 100 3,500 0.019 0.05 -- 15 10
13 200 0.03 0.25 100 10,000 0.03 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 -- 120 10
16 125 0.012 0.13 100 7,500 0.012 0.05 -- 60 10
17 330 0.010 0.13 100 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

2SA 200 0.016 0.20 100 2,500 0.016 0.05 -- 8 6
2SB 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
250 . 250 0.0256 0.25 100 12,500 0.0256 0.05 -- 80 10
26 260 0.011 0.15 100 7000 0.011 0.05 -- 250 10

ilTrQpuoidClI ChClnnl1 =ddClUlt va.(UI.



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

SUBAR EA 1.0. (FT.) (FT ./FT.) COEFF. TO (FT.) (FT ./FT.) ROUGHNESS SHAPE it (FT.) {H'l:M
27 200 0.010 0.13 100 7,000 0.010 0.05 -- 200 10
26 150 0.0167 0.20 100 6,500 0.0167 0.05 -- 6 10
29 160 0.015 0.20 100 6,000 0.015 0.05 -- SO 10
31 300 0.025 0.20 100 6,500 0.025 0.05 -- SO 10

32A 250 0.014 0.20 100 1,900 0.014 0.05 -- 6 10
33 200 0.01 0.15 100 3/000 0.006 0.05 -- 250 10
34 350 0.0129 0.13 100 4,500 0.0129 0.05 -- 25 10
S5 200 0.01 0.15 100 S,100 0.006 0.05 -- 250 10
S6 250 0.011 0.13 100 9,000 0.011 0.05 -- 60 10
S6 SOO 0.011 0.13 100 7,000 0.011 0.05 -- 120 10
40 250 0.01 0.13 100 6,000 0.0092 0.05 -- 60 10
43 200 0.01 0.13 100 4,500 0.009 0.05 -- 120 10
44 170 0.017 0.20 100 3,500 0.017 0.05 -- 16 10
45 S75 0.Q1 0.13 100 4,500 0.01 0.05 -- 60 10
47 SOO 0.01 0.1S 100 4,500 0.01 0.05 -- 40 10
46 110 0.03 0.20 100 S,OOO O.OS 0.05 -- 40 10
49 150 0.011 0.20 100 4,500 0.011 0.05 -- 100 10
SO 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 -- SO 10
53 125 0.05 0.25 100 3,000 0.05 0.05 -- is 6
54 160 0.016 0.20 100 4,500 0.016 0.05 -- 120 10
55 100 0.025 0.25 100 1,600 0.025 0.05 -- 16 6
56 160 0.0167 0.20 100 3000 0.0167 0.05 -- 60 10
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The Phoen ix Mounta inS-graph was used to deri ve un it 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
1ag time for ungaged watersheds can be approx imated by the use of the 1ag
relationship presented in Section 5.4, Lag Time. The basin n-value is a
variable in the lag equation that permits adjustment of the lag time
depend i ng on the type of ground cover and other characteri st i cs affect i ng
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-l 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-l.

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

5.2 SUBBASIN AREAS
,1 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), aeri a1 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

I S-GRAPH UNIT HYDROGRAPH INPUT PARAMETERS

I XL XLCA S
Subarea (L) (L

rA
) (s) BN

I. D. (mil es) (mi es) (ft./mile) (n) NNT

I 9 3.79 2.08 253 0.05 16
24 4.55 2.84 295 0.05 16

I 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

I
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

I 57 2.08 1.13 385 0.05 16

Input Parameters to LAPRE-l Program $U card:

NNT = Specifies desired S-graph from LAPRE-l program library of stored
S-graphs.
15 = Phoenix Valley S-graph.
16 = Phoenix Mountain S-graph.

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).

I
I
I
I
I
I
I

I
I

I

S (s)

BN (n)

= Slope of longest watercourse in feet/mile.

= Visually estimated mean of Manningls In' values for all channels
with in area.



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 aeri ally 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.

. 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:

The precipitation depth-area relation (JD card) was incorporated into the
mode1 to maintai n cons i stency between successive downstream hydrographs by
generating each from precipitation quantities that correspond to that
particular basin size .

POINT RAINFALL AREAL REDUCTION
24-HOUR DURATION

4.21
4.17
4.00

Rainfall
(inches)

Point Rainfall
(inches)

4.21

100
99
95

Duration
(hours)

24

Percent Point
Rai nfa 11

PRECIPITATION VALUES

1
10
50

Area
(sq. mi.)

100

Return Interval
(years)

I
I
I
I
I
I
I
I
I
I
I

I Lag = 24n[ L X LCA10
.
38

S1/2 ]

Page 9



,I
I

Where:

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 211

(Reference 15).

Fi e1d surveyed cross-sect ions were taken along most channel rout i ng 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.

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-l was used.

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 IS-foot wi dth
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 low-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.

= Lag time in hours.
= Length of longest water course in miles.
= Length along longest watercourse, measured upstream to point

opposite center of area, miles.
= Visually estimated mean of the Manning1s Inl values for all

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

Lag
L
LCA
n

I
I
I
I
I
I
I
I
I
I
I
I

I
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I
I
I
I
I
I
I
I
I
I
I
I

I The number of steps to be used in the storage routing or (NSTPS) in the HEC-l
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 length 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 infil t rat ion rate of 1 cfs/ acre was
utilized based on estimates made from a 1970 flood event in Cave Creek Wash
by the Corps of Engi neers (Ref. 5). The majori ty 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-l was utilized (See Appendix C, Channel Routing and Cross­
Sections for HEC-l 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 moi sture conditions. The fo 11 owing 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 fi e1d survey of vegetat i ve cover dens i ty 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

I ,I Area Associated With Each
Curve Number and Soil Type

t

I
Drainage Area

I 1 0.147 93.939 2.847 91.092 72.3
2 1.199 767.123 81.129 209.228 476.766 75.9

I
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

I 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

I 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

I
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

I 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

I 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

I
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
25B 0.098 62.63 62.63 72

I 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

I
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

I 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

I 33 0.105 66.894 66.896 72
34 0.198 126.675 126.675 72
35 0.093 59.779 59.779 72

I



I
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

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TABLE 3 (Cont'd.)

Drainage Area

Area Associated With Each
Curve Number and Soil Type



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

Page 12

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

Good - 70-100% Cover Density

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.

D

88
86
84

C

85
81
79

B

77
72
68

Hydrologic Soil Group

Land Use Type

Desert Shrub

Poor Condition
Fair Condition
Good Condition

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 des igned detent i on bas i ns are shown on Fi gures 5 and 6
along the Parkway.

,I
I

I

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I



I
I
I
I
I
J

I
I
I
J

I
I
I
I

Flow splits over the grouted rock levees pr into the channels along the road
were estimated using the weir equation at the breakout location. A ICI

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
F.

I
I 5.8 DIVERSIONS

Diversions were used in the HEC-l 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 wei ring 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 low-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 Wi ttman ADMS soil s group mappi ng showed a band of Type B
soil along the north base of the White Tank Mountains followed by primarily
Type C soi 1 north to Tri 1by Wash. The Wi ttman ADMS referenced the Soi 1
Conservati on Servi ce (SCS) "Genera1 Soil Map for Mari copa 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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I

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 del ineated for
lOO-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-l 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

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

I SUB 01 0.15 102 Struc. #1
RO 01 0.15 102 Struc. #1

I SUB 02 1.20 505
SUB 03 0.10 113 Struc. #2
RO 03 0.10 102 Struc. #2

I
SUB 05 0.19 94 Struc. #3
CO 05 0.30 175 Outflow - Struc. #2-3

(Stu'dy Wash)
SUB 04 0.73 242

I CO 04 1.02 349
CO 04.1 2.37 803
SUB 06 0.63 321

I CO 06 3.00 912
SUB 07 0.01 17 Struc. #4
RO 07 0.01 17 Struc. #4

I
SUB 08 0.02 35
DIV 08 17 Struc. #5
SUB 09 1.25 871
DIV 09 366

I SUB 10 0.18 158
CO 10 401 Struc. #6 &7
RO 10 401 Struc. #6 &7

I
CO 10.1 407
SUB 11 0.03 35

I DIV 11 27 Struc. #9

I
" CO 11 411 Outflow - Struc. #4-9

SUB 12 0.02 24
CO 12 24
RO 12 22

I DIV 12 22 Struc. #10
CO 12.1 419 Outflow - Struc. #4-10
SUB 13 0.42 425

I
CO 13 777
SUB 14 0.50 372
CO 14 859
RO 14 859 Struc. #11

I DIV 14 859
RO 14.1 0 Struc. #12
CO 14.2 2.44 1,250 Outflow - Struc. #4-12

I
(Study Wash)

SUB 15 0.32 148
SUB 16 0.40 224

I
CO 16' 1,273
SUB 17 0.15 84
CO 17 3.30 1,293

I



TABLE 4 (Cont'd.)

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

CO 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

I
RO 20 ·187 Struc. #14
DIV 20C 171 Struc. #14
CO 20 283
RO 20.1 282 Struc. #15

I CO 20.2 1.01 532 Outflow Struc. #13-15
SUB 21 1.13 415
CO 21 2.14 766

I
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

,
J

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 Outflow - Struc. #16-19
SUB 25A 0.04 32
CO 25.1 1,834 Outflow - Struc. #16-21

I SUB 25B 0.10 62 Struc. #22 &23
CO 25.2 1,866 Outflow - Struc. #16-23

I

DIV 25Cl 82 Struc. #24
CO 25.3 1,939 Struc. #16-24
DV 25Dl 350 Struc. #25
CO 25.4 2,240 Struc. #16-25
SUB 28 0.09 54
CO 28.1 4.20 2,270 Outflow - Struc. #16-26

(Study Wash)
SUB 26 0.57 228
CO 28.2 4.78 2,322
SUB 27 0.32 113
CO 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
SUB 30 2.72 1,841



TABLE 4 (Cont'd.)

I Drainage

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

I CO 30 2.90 1,911
RO 30.1 2.90 1,905 Struc. #27
SUB 31 0.34 300

I
SUB 32 0.48 455
CO 32 0.82 754
RO 32 0.82 748 Struc. #28
SUB 32A 0.03 25 Struc. #29

I DV32A1 15 Struc. #29
CO 32.1 3.75 2,397 Outflow Struc. #27-29

(Study Wash)

I SUB 34 0.20 129
SUB 33 0.10 51
CO 34 4.06 2,472

I
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
I

1.16 996SUB 41
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 Outflow Struc. #31-33

(Study Wash)
SUB 43 0.16 78
CO 43 1. 73 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

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

I SUB 50 0.10 137 Struc. #48-49
SUB 51 0.22 173
CO 51 0.32 274

I
SUB 52 1.21 1,107
RO 52 1.21 1,109 Struc. #50
DIV 52A 891 Struc. #50

I
DIV 52B 217
RO 52.1 219 Struc. #51
DIV 52C 91 Struc. #51
DIV 520 128 Struc. #52

I RO 52.2 119 Struc. #52
DIV 52E 2 Struc. #52
DIV 52F 2 Struc. #52

I
CO 52 1.21 1,096 Outflow Struc. #50-53

(Study Wash)
SUB 54 0.51 370
CO 53 1.71 1,234

I SUB 53 0.16 328 Struc. #54
DIV 53A 267 Struc. #54
RO 53 190 Struc. #54

I 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

,I
t



TABLE 5
SUN VALLEY PARKWAY

StJMMARY OF EXISTING CULVERT FLOW CAPACITIES AND DISTRIBUTION

CAPACITY PEAK PEAK
AT 100-YEAR CULVERT BREAKOUT TO

STRUCTURE BREAKOUT DISCHARGE FLOW FLOW CULVERT
1.0. STATION DESCRIPTION (CFS) (CFS) (CFS) (CFS) 1.0.

1 4+30.50 10' X 3' R.C.B.C. 200 102 102 -- --
2 16+19.50 THREE 4917 X 33" C.S.P.A. 150 113 102 -- --
3 26+06.25 10' X 3' R.C.B.C. 205 94 94 -- --
4 30+35.50 TVIIO 4917 X 33" C.S.P.A. 106 17 17 -- --
5 33+07.50 2817 X 2017 C.S.P.A. 13 35 17 18 #6-7
6 36+92.50 SIX 10' X 4' R.C.B.C. 2070 [401 (c) ] e01 (C)] -- --
7 38+84.50 TVIIO 10' X 3' R.C.B.C. 312 -- --
8 45+39 10' X 8' R.C.B.C. 600 N/A -- -- --
9 47+60.25 35" X 24 17 C.S.P.A. 26.5 30 27 3 #10

10 51 +76.50 35" X 24" C.S.P.A. 24 24 22 -- --
11 64+99.00 FIVE 12' X 4' R.C.B.C. 1,410 859 859 -- --
12 67+33 FIVE 12' X 3' R.C.B.C. 1,120 -- -- -- --
13 74+15 FOUR 10' X 4' R.C.B.C. 920 86 86 -- --
14 79+21.50 10' X 3' R.C.B.C. 165 191 171 17 #15
15 84+67 FOUR 10' X 3' R.C.B.C. 492 283 282 -- --
16 99+09.75 10' X 3' R.C.B.C. 160 158 151 -- --
17 102+17 SIX 12' X 4' R.C.B.C. 2,052 766 766 -- --
18 106+83.50 SIX 12' X 4' R.C.B.C. 2,016 815 816 -- --
19 110+99 FIVE 12' X 4' R.C.B.C. 1,360 134 134 -- --
20 114+09 35" X 2417 C.S.P.A. 25 [ 32 (c) ] [32 (C)] -- --
21 116+05.50 10' X 8' R.C.B.C. 740 -- --
22 124+23 TVIIO 4217 X 29" C.S.P.A. 58 [ 62 (c) ] [62 (C)] -- --
23 127+67 35" X 2417 C.S.P.A. 15.5 -- --
24 136+16.50 42" X 29" C.S.P.A. 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" C.S.P.A. 72 54 -- -- --
27 197+74.50 SIX 12' X 4' R.C.B.C. 2,664 1,911 1,905 -- --
28 207+57.50 SIX 12' X 8' R.C.B.C. 3,600 754 748 -- --
29 210+68.50 TVIIO 42'" X 29" C.S.P.A. 14 25 15 10 #30
30 236+91 THREE 8' X 3' R.C.B.C. 312 684 522 154 #31
31 254+82.50 10' X 4' R.C.B.C. 740 1,094 925 170 #32
32 260+98.50 SIX 12' 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
1.0. STATION DESCRIPTION (CFS) (CFS) (CFS) (CFS) 1.0.
33 264+99.50 TWO 42" X 29" C.S.PA. 72 426 79 253 #32

84 #34
34 279+17 FOUR 8' X 3' RC.B.C. 496 C63

(c) J e63 (C)J -- --
35 282+90 TWO 28" X 20" C.S.PA. 16 -- --
36 304+13.00 FOUR 10' X 4' RC.B.C. 1,400 1,009 1,009 -- --
37 307+78.50 TWO 28" X 20" C.S.PA. 26 245 (c) 245 (c) -- --
38 310+12.50 TWO 28" X 20" C.S.P A. 10 -- --
39 312+27 28" X 20" C.S.PA. 24 -- --
40 315+02.50 28" X 20" C.S.PA. 12 -- --
41 316+36.50 10' X 8' RC.B.C. 670 -- --
42 318+88 28" X 20" C.S.PA. 10 -- --
43 320+57.50 42" X 29" C.S.PA. 52 -- --
44 322+99 42" X 29" C.S.PA. 38 -- --
45 324+95.5 28" X 20" C.S.PA. 11 -- --
46 327+30 42" X 29" C.S.PA. 62 -- --
47 328+91 42" X 29" C.S.PA. 54 -- --L.. .>.4B 336+58.50 49" X 33" C.S.PA. 26 r37

(c) J [137 (Cj . ;.:. -- --
49 341+76.50 TWO 10' X B' R.C.B.C. 1,220 -- --
50 347+26 THREE 10' X 3' R.C.B.C. 570 1,107 891 217 #51
51 349+18 TWO 42" X 29" C.S.PA. 70 217 91 128 #52
52 352+92 TWO 49" X 33" C.S.PA. 116 128 117 2 #53
53 357+26 48" C.S.P. 110 2 1 -- --
54 369+17.50 72" C.S.P. 240 328 267 61 #55-60
55 370+82 60" C.S.P. 150 "'186 (c) 186 (c)
56 373+07 C.S.PA. 12
57 374+90 28" X 20" C.S.PA. 7.5
58 378+96 36" C.S.P. 59
59 379+85 24" C.S.P. 24
60 384+06 42" X 29" C.S.PA. 34
61 473+08 TWO 10' X 10' C.B.C. 4,600 N/C . N/C

NOTES:
1. STRUCTURE 1.0. SI-IOWN ON DRAINAGE AREA MAP.
2. STATION NUMBER FROM SUN VALLEY PARKWAY DESIGN PLANS.
3. (c) INDICATES COMBINED FLOWS WITHIN BRACKETED STRUCTURES.

EXPLANATION:
R.C.B.C. = REINFORCED CONCRETE BOX CULVERT
C.S.PA. =CORRUGATED STEEL PIPE ARCH
C.S.P. = CORRUGATED STEEL PIPE
N/C =NOT COMPUTED.
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! were generally much greater than the drainage areas analyzed as part of the
I 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 Ari zona. Heavy preci pitat i on spread northward
and northeastward to the northern border of Ari zona 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-l model for eight of the larger subareas analyzed
and the Rational method for the remaining subareas. Storm peak discharges
were computed by the HEC-l model using the lOa-year, I-hour storm

I precipitation and the HEC-l (PH card) hypothetical rainfall distribution.
Only Band 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.

Severa1 representative peak lOa-year di scharges 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 lOa-year event flood.

The Wittman Area Drainage Master Study (ADMS) (Ref. 3) computed peak
discharges using the HEC-l model. The Wittman ADMS methodology was utilized
in the Sun Valley Parkway FIS study. Several representative peak lOa-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 FrS
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

SUN VALLEY PARKWAY
WITTMAN AOMS REPORT (REF. 3) SUN VALLEY PARKWAY NORTH FlS DRAINAGE REPORT (REF. 2)

100-YEAR 100-YEAR 100-YEAR
CONC. DA. WTD. PEAK DISCHARGE CONC. DA. PEAK DISCHARGE CONC. DA. PEAK DISCHARGE
POINT (SQ. MI.) CN (CFS) (CSM) POINT (SQ. MI.) (CFS) (CSM) POINT (SQ. MI.) (CFS) (CSM)

C FILE: WTM100YR C FILE: SUNVP2
90T 2.23 74 624 (369) CO 04 2.37 603 (339)
69 AT 2.69 6O 1}006 (373) CO 14.2 2.44 1}250 (512)
65T 4.75 80 1}626 (342) CO 27 5.1(1) 2,275 (446)
80T 1.83 82 938 (513) SUB 41 1.16 996 (928) 6A&B 1.09 2,283 (2,095)
77T 2.15 77 1,05" (490) CO 49 1.66 1,270 (650)
75 1.51 83 798 (528) SUB 52 1.21 1,107 (915) SA 1.23 2,545 (2,069)

SUB 09 1.25 871 (697) 1A&B 1.52 2,627 (2,102)
CO 14 0.93(1) 859 (92") 2A&B 0.93 9"8 (1,019)
SUB 24 2.86 1,714 (599) SA&B 2.96 ",492 (1,518)
SUB 30 2.72 1,841 (677) 4A&B 2.72 ",198 (1,543)
SUB 46 1.09 1,009 (1,092) 7A&B 0.99 1,185 (1,197)
SUB 32 0.48 455 (948) SA&B 0.60 1,010 (1,683)
SUB 250 0.65 352 (5"2) 29 0.58 480 (627)
SUB 53 0.16 328 (2,050) "" 0.15 47" (3,089)
SUB 48 0.20 2"5 (1,225) "2 0.13 206 (1,596)
SUB 19 0.19 86 (452) 19 0.20 2"2 (1}153)

C97 258.9 -- 20,431 79.2
C97 258.9 -- 37}503 144.9
C97 258.9 -- 110,374 426 C FILE: ~M100Y2

C89T(") 16.86 -- 3}717 (220) C89T 16.86 3,717 (220)
C76T(S) 106.7 -- 11,427 (107.1) C76T 112.16 12,313 (109.8)
C76T(6) 139.0" -- 14002 (100.7) C76T 138.40 14756 (106.6)

NOTES:
(1)ESTlMATED AREA - PORTION OF PEAK DISCHARGE FROM DIVERSION (FLOW-SPUn.
(2)STANDARD PROJECT FLOOD (SPF)AT Mc:MICKEN DAM OUTLET.
(3)PROBABLE MAXIMUM FLOOD (PMF)AT Mc:MICKEN DAM OUTLET.
(")TRIBUTARY 5 WEST UIS OF TRILBY WASH
(5)TRILBY WASH UIS OF MCMICKEN DAM
(6)TRILBY WASH UJS OF MCMICKEN DAM
(7)C FILE =COMPUTER FILE 1.0.
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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.

I 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 di scharges, 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 location. 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
location 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 Tril by Wash and its tri butari es to the
north for use in hydraulic analysis of 100-year floodplains.
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EXHIBIT 1
N.E. from the S.1 /4 Corner

Section 16 TAN., R.3W
Creosote on barren soil.

Cover 25%

EXHIBIT 3
N.E. from the S.1 /4 Corner

Section 22 TAN., R.3W.
Creosote on barren soil.

Cover 36%

EXHIBIT 2
N.E. from the S.1 /4 Corner

Section 21 TAN., R.3W.
Creosote on barren soil.

Cover 18%
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EXHIBIT 4
N.E. from the S.1 /4 Corner

Section 22 TAN., R.3W.
Creosote on barren soil

Cover 36%

EXHIBIT 6
N.E. of the W. 1/4 Corner

Section 20 TAN., R.3W.
Creosote on· barren soil

Cover 5%

EXHIBIT 5
S.W. from the S.W. Corner

Section 20 TAN., R.3W.
Creosote on barren soil.

Cover 21 %
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EXHIBIT 7
S.W. of the W.1 /4 Corner

Section 33 TAN., R.2W
Light brush.

Cover 6%

EXHIBIT 9
In the N.W.1 /4 Section 30

TAN., R.2W.
Light brush.
Cover 15%

EXHIBIT 8
N.E. of the S.W. Corner
Section 29 TAN., R.2W.

Brush & creosote on barren soil.
Cover 21 %



EXHIBIT 10
S.E. from the N.W. Corner

Section 24 TAN., R.3W.
Creosote on barren soil.

Cover 19%

EXHIBIT 11
S.E. from the N.W. Corner

Section 23 TAN., R.3W.
Creosote on barren soil.

Cover 16%

EXHIBIT 12
S.W. from the N.E. Corner of

the N.1 /2S.E. 1/4 of Section 23
TAN., R.3W.

Creosote on barren soil.
Cover 27%
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EXHIBIT 13
N.E. from the N.W. Corner

Section 33 TAN., R.3W.
Creosote, light brush & cactus.

Cover 33%

EXHIBIT 15
1000' West of the E.1 /4 Corner

Section 31 TAN., R.2W.
Cactus & brush.

Cover 29%

EXHIBIT 14
Near the N. 1/4 Corner
Section 34 TAN., R.3W.

Creosote, cactus, & brush.
Cover 32%
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TABLE A-I

SUN VALLEY PARKWAY
SUMMARY OF EXISTING CULVERT CROSSINGS

Structure
1.0. Station Description

1 4+30.50 140 L. F. , la' X 3 1 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., la' X 3' R.C.B.C.
4 30+35.50 223 L. F. , h,<,o 49" X 33" C.S.P.A.
5 33+07.50 147 L.F. r 28" X 20" C.S.P.A.
6 36+92.50 141 L. F., six la' X 41 R.C.B.C.
7 38+84.50 163 L. F., two 10' X 3 1 R.C.B.C.
8 45+39 . 184 L. F. , la' 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.S.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 1 X 3 1 R.C.B.C.
13 74+15 154 L.F., four la' X 4' R.C.B.C.
14 79+21.50 138 L. F. , 10' X 3' R.C.B.C.
15 84+67 158 L. F., four 10 1 X 3' R.C.B.C.
16 99+09.75 133 L.F' r 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. r 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. r two 42" X 29" C.S.P.A.
23 127+67 135 L.F., ":2:r'1l X 24" C.S.P.A.JJ
24 136+16.50 137 L.F., 42" X 29" C.S.P.A.
r> r- 146+50.50 141 L. F., three 8' X 3' R.C.B.C.e)
26 154+43.50 161 L. F., four 35" X 24" C.S.P.A.
27 197+74.50 137 L. F. 1 six 12' X 4' R.C.B.C.
28 207+57.50 159 L.F., six 12' X 8' R.C.B.e.
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.
31 254+82.50 170 L. F., 10' X el' R.C.B.C.
"") 260+98.50 144 L. F., six 12' X 6' R.C.B.C ..)e...

i' 264+99.50 135 L.F., two 42" X 29" C.S.P.A.~.)

34 279+17 142 L.F., four 8' X 3' R.C.B.C.
35 282+90 139 L.F. r two 28" X 20" C.S.P.A.
<r 304+13.00 147 L.F., four 10' X 4' R.C.B.C ...,tJ

~
37 307+78.50 139 L. F. , two 28" X 20" C.S.P.A.
38 310+12.50 137 L.F., tlrJO 28" X 20" C. S. P.A.
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TABLE A-I (Cont'd.)

Structure
1. D. Station Description

~

39 312+27 141 L. F., 28" X 20" C.S.P.A.
40 315+02.50 157 L.F· r 28" X 20" C.S.P.A.
41 316+36.50 149 L. F. I 10 ' X 8' R.C.B.C.
42 318+88 155 L. F. I 28" X 20" C.S.P.A.
43 320+57.50 160 L. F., 42" X 29" C.S.P.A.
44 322+99 155 L. F., 42" X 29" C.S.P.A.
45 324+95.5 139 L. F. I 28" X 20" C.S.P.A.
46 327+30 177 L. F. , 42" X 29" C.S.P.A.
47 328+91 166 L. F., 42" X 29" C.S.P.A.
48 336+58.50 136 L. F., 49" X 33" C.S.P.A.
49 341+76.50 136 L. F. , tvvo 10' X 8' R.C.B.C.
50 347+26 169 L.F., three 10' X 3' R.C.B.C.
51 349+18 155 L.F., two 42" X 29" C.S.P.A.
52 352+92 169 L.F., tVJO 49" X 33" C.S.f>.A.
53 357+26 192 L.F., 48" C.S.P.
54 369+17.50 198 L. F. I 72" C.S.P.
55 370+82 174 L.F., 60" C.S.P.
56 373+07 28" X 20" C.S.P.A.
57 374+90 136 L. F. I 28" X 20" C.S.P.A.
58 378+96 36 11 C.S.P.
59 379+85 24" C.S.P.
60 384+06 42" X 29" C. S. P.A.
61 473+08 192 L.F., tvvo 10' X 10' C.B.C.

Notes:
1. Structure 1. D. shovm 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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TABLE 2

Stream Gages

I Drainage Maximum Date of
I Area Discharge Maximum,

Letter Stream Gage Name USGS No. (sq. miles) Period of Record (c. f.s.) Discharge

A Ind ian Bend Wash ,near
Scottsdale, AZ 09512100 142 1961 to present 20,000 June 22, 1972

B Salt River Tributar">y in
South Mountain Park, at
Phoenix, AZ 09512200 1.75 1961 to present 670 Sept. 4, 1965

C Cave Creek near Cave Creek, AZ 095123001 121 1963 to present 12,400 Dec. 19, 1967
D Cave Creek at Phoenix, AZ 09512400./ 252 1957 to present 4,080 Dec. 19, 1967
E Agua Fria River near Rock

Springs, AZ 09512800 1,130 1970 to present 40,100 Sept. 5, 1970
F New River near Rock

Springs, AZ 09513780 67.3 1962 to present 18,600 Sept. 5, 1970
G New River at New River, AZ 09513800 85.7 1960 to present 19,500 Sept. 5, 1970
H New River at Bell Road,

near Peoria, AZ 09513835 187 1965 to present 14,600 Dec. 19, 1967
I New River near Glendale, AZ 09513910 323 1961 to present 19,800 ,'" Dec. 19,1967
J Agua Fria River at Avondale, AZ 09513970 2,013 1960 to present 20,600 / Sept. 6, 1970
K Hassayampa River at Box

damsite, near Wickenburg, AZ 09515500 417 1946 to present 58,000 Sept. 5, 1970
L Skunk Creek near Phoenix, AZ 09513860 64.6 //-" 1960 to present 11,500 Aug. 1, 1964
M Agua Fria River Tributary

at Youngtown, AZ 09513700 0.13 1961 to 1968 73 Oct. 16, 1964

Note: See plate 8 for stream gage locations
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GILA RIVER BASIN,
EW RIVER & PHOENIX CITY STREAMS. ARIZON

DISCHARGE FREQUENCY CURVE
AGUA FRIA TRIBUTARY AT

YOUNGTOWN, ARIZONA
USGS GAGE. NO. 9-5137

DA - 0.13 SQ. MI.
),

10 o· ~
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2 . t-H-mtf+:-H

III
<.?
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u
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o

EXCEEDENCE INTERVAL IN YEARS

SOURCE: REFERENCE 15

TJ S ARMY ENGINEER DISTRiCT
;LOS ANGELES, CORPS OF ENGINEERS

TO· ACCOMPANY DESIGN· MEMO NO. 2
PLATE 58
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Appendix D­

Culvert Capacity Calculations
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PROJECT: £qn v;,/fa~ ({rk:{P~ r:rs
DESIGNER: ' ufS

7/ C:;ff-o( //4/9,,,DATE:

HYDROLOGIC AND CHANNEL INFORMATION SKETCH
4f3iJ ,~o -,t,(

STATION:
,'- "

AHi" ELh~'~
-l°1 = TW, =

TW2 = EL 7/.0/ so: ,00 4.3 /IAL 2dJ T TW_
°2 =

L - JllQ 'EL7dlf
( 0 I • DESIGII DISCHARGE I Sr.Y 025 ) MEAN STREAM VELOCITY= __

O2 ,, CHECK -O/SCIIMGE. SAY O~o OR 0'00 MAX. STREAM VELOCITY = ,-__

CULVERT HEADWATER COMPUTATION g
II 1--. ::; ...

INLET CONi;' OUTLET CONTROL HW=H + ho -LSo
oJ ): '"OESCR IPTlON a - SIZE: ~x

oJ COST COMMENTS...
lEI/TRANG( TYPEI .!:!..! HW Ke H dc °c+D TW ho LSo HW ~ 5

0 2 \,).

300 -It> I~o '55 /0 )<.
.~ ). S .f. ,(l~ • '1'1 ,(P ),S

.T",IQ..-I- or~r
'~, J.t) - 2,0 L~ ('0>' +.r-u

Plo~ 1,0 1,0 3)0 II ,b6 ),~a J.# - J,,44- (f !.2,7 ;t::Y? let- c4'<\
3,0 H-tlJ

:Joo J- J..5 3,7tJ 'If ),/1, l.n 2.6 g, - ~., 3, '). ].75 I r f'l } '" I- 0j:l!1

.

I
SUMMARY a RECOMMENDATIONS: 6ro.le.. J re<J. k C hCl/flY"\f?../ h £"sl- cd- £1. 7~. >0

I' If /1 II ?U e <;I- cd- /:J.

HYDROLOGIC AND CHANNEL INFORMATION SKETCH -- ~+J9 ~6 ;zt:21
STATION: / '

,'. '.

AHv;.-=~-1rx~~
°1 = TW1 = ...l- -----' TW
°2 = TW2 = ~9/ S ·O,,-~~,,% @ T -

EL._ L
O
=I:±~ EL.&f. I

( 0 I • DESIGII OISCHARCE I SAY Q2~ ), MEAN -STREAM VELOCITY =__
O2 ,, CIIECK DISCIIARGE. SAY O~o OR 0100 MAX. STREAM VELOCITY= .___

HEADWATER COMPUTATION
co

CULVERT '" ... >-II ::; ",t:
INLETCONt· OUTLET CONTROL HW-H + ho -LSo

oJ ):
, DESCRIPTIO" 0- SIZ" ~x

oJ\,) . COST COMMENTS.. 0'-- ..
°c+D § &i:llEI/TRANG( TYPE) .!:!..! HW I<e H de TW ho LSo HWo ' 2 >

1t-6Jwo41 ~e. .' - 1:1'1 Ie+- C,1)., t-I bI
2-, ob~\Je .3, /,0 ,~ - , ~ 1,0 - M" .'t ., ).. 6

g7 " .. 77 ;;.6 ,e? .or 1. 2:; I.C, - ,/9 .~ //1 ').0
II

'I

..
LJ~ 2; ( '2,1 ,9 '3,9 I fJA/el- crtlf 'rtJ

'f 1150-
,. 3,0 ,rj J.1 J,70 - j/l

, ...
( ( --

1%3 /.43 3,1 ,( 3.~ 1.l. - 7/).. ,<] ;'J..
IJ f).1/e -I- C ITT\ f«-'/I l/iO t;,")..
Of)..-I-le:1: Cr,,-!r {- ~ .. : .

J. -.;~ 1,0 .~ 4, to 1/15 2:3 .?.~ ~.o (P,O..
, " 1'18: :~ .' - .CJ

. .: " . '';

I(,ab; I." J.Jf ).4- /I I'

240
,I;.·

/,13 !i,0 ,s ,~ .3.3 8.3' . -
-I

/SUMMARYa RECOMMENDATIONS: 6 roJe- 8 /c.', ~hamvc-I -fa 0~S-f-, aiEl 7 ¢17oa.'ot-
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£/, :::- 7/,0

I
y!:).:- (;9.0

1:/~ 70,()

EI, =7:1,0

£) ::: 7/.(,

I
IYoI

t::( .cJ ' 6t,. 0

w£'1 ~ @/.o

J.!-/lj ,£1 ::~S,(/

PROJECT: § t-<-- Vd17~ ~rl:. ev·~ ~:z:-S DESIGNER: &A~

7/58-0/
DATE: IIb;.h(J

HYDROLOGIC AND CHANNEL INFO RM ATION SKETCH
-;1.0 for; t!3

STATION:

AH1" EL~~,~
J.°1 = TW, =

ELCdl./7

TW_
°2 = TW2 = So· , oa 7~ 7J~ Lt.iJ :T

L=::L:D . E 7
( 0 I - l'ESIGII DISCHARGE I SAY 0Z5 ) MEAN STREAM VELOCITY= __

OZ" CHECK DISCHARGE I SAY 0 50 OR 0 100 MAX. STREAM VELOCITY= .___

HEAO'NATER COMPUTATION g
CULVERT iI 1-. J >-

INLET CONT,· OUTLET CONTROL HW=H + ho -LSo
.J): ..,

DE SCR lPTlON o - SIU gx .J COST COMMENTS...
U:lmiANCE TYPEI .!i1! HW KC H dC

0,+0 TW hO LSO HW ~ 5-"'-0 2 u·

410 1!~~(JJ4 1-3
)O'X

,42· /. 3 .9-;' 1.9/ )/11 /.0 /,3
.:t::nlei- c"" I

j' 0,), - - J- 1/

( , 106 " .7'7 ~.'$ o,/.. ().3 1.4; ;1.'j.t}, - b1~ " 16$1~,3
/I ";-1 kJ

1/70 " 11./0 3.3 D,?' O.S 1:2.Dt 12~:J - ;Vh I,
~.'P }.3 I /t " II ~I,

~-;;l6 ,/ 11,13 4,j I.'~ ~.4~ 'l,7~ - ;1.7 'I ?;,! 4,:1 r( . I' fI-/A.1 o.~.
,,1£)o.;J· " {,,5 ;,'1 If

I
I

SUMMARY a RECOMMENDATIONS: C. raJ e. Bru../:: ChMine] J-tJ OJ esf ,E). ':: 7':>. '7
., ' f " -Ie:> .£q~f £1. ':::. 7 I. (P

---.. .. .il41HYDROLOGIC AND CHANNEL IN FO RMATI ON SKETCH
STATION: -:30 -1-$ ~. 0

AH;,·-=k-n'Y~Pi
0, = TW1 = J:-- ~. -W

~ I __

°2 = TW2 = ~ r;418 So· ~;«:;, .i T
t:.L._ L = ..3...6..3 EL G:l~. ()

( 0 I -. eroSICN DISCHARGE. Sr.Y 0Z5 ) MEAN' STREAM VELOCITY = __
." . . Oz" CHECK OISCliARGE I SAY o~o OR 0100 MAX. STREAM VELOCITY= ___

CULVERT HEADWATER COMPUTATION
~):I~-, 1-- -

I·· DESCRIPTlOIl o - size INLET CONT..' OUTLET CONTROL KW=H + ho -LSo o .J COST COMMENTSrc:r >-

.IEllTliANCE TYPEI ~ HW ~ H dc
o.+D TW ho I LSo HW ~ 5-e..._

~. I0 2

)/~1~.£3H • I' f,t2£. J:nle-:fCI'n
~4- ab~ .... ,4-(, J. ? .-5 - .7 ), (p ). ')..:-:-; .rI'l Ie. -I- t().; 05 J.t( - //1 .d ,.3 '2.? ri:_.'. 6b 1/ ~.::1, /I ).2 ).3

1.')4, :3.~ - /1 1>.') " II

JO(P 1/ . II
~.~ /.7S -;~?, ~.A 2.J

.
I'f~: .. I
it-:r·

.. , ..

I
, .

. ..:.. :...

.. I
. SU.~MARY a RECOMMENDATIONS: C;;rJe /Jr(!.A./c. c-r;;;;r:e,1 -J-o he;'! F/.::c 7/. ~

. 6 role.. B~.a(L c~n.el ¥r., psf- £J::. ~a,o

I
I
I
I
I
I
I
I
I
I
I

I

I

I



tV£"l.: 66,6
h,1

IIw.cl. ~c; '7.0
..I
fI-~ E'/-::. r;'J,.:J..

(.UP/::: ~g',o

t<J /:;'" ~9.4

weI ~co,4

ttl E /" >:c6/.f

IV E / ... ~Q.4

tJEI.. '::. ~J«

£-/ :: ~4:;'
I

PROJECT: 50 b VJy !?.I-ILw~ f::J:-S DESIGNER: <eds
//!58"-ol 1//n/90DATE:

HYDROLOGIC AND CHANNEL INFORMATION SKETCH t!
STATION: 33k>7.~O '"S

EL._

.. '." AHI'/"_ kyl~~o~:. ~

-lOr :: TWI = .-.1- _______
TW2 :: ELC,~!o So· .(>~ti7 'IPI- ~T TW_°2 ::

L = J:£l EL~/.
( 0 I· OESIGII DISCHARGE. SAY 025 ) MEAN STREAM VELOCITY = __

O2 ,, CHECK DISCH.... RGE. SAY 050 OR 0 100 MAX. STREAM VELOCITY= ._.__

CULVERT HEADWATER COMPUTATION g
1I 1--. - J >-DESCRIPTION ~LET CONT.· OUTLET CONTROL HW-H + ho -LS,) -' ): w

Q - SIZE: 0_ -' COST CQMME/ITS:=- >-
IEI/TriAIICE TYPEI .!:!J! HI'{ Kc H de ~+D TW 110 LSo HW ~ i5

0 2 o·

~!:Jej~f. (;,
~e£

.fdr .0 ,~ .&5 )..1& J.I(o g,{p JYJ!el-c"."
~t?b,1/t. 1.6 - - )..0

1)3 .~ J.. 3; ;,'33 )'.(, ,f3 '),1)
In lei- Q ..,

).~ ,.20 :;.7 J,o -
1'7. r; )/1 3. () .'6 lu.3 J.~~ /,411 1.45li/&I-1J:J 4,'). I ()4olJ-k-+ c~ j.,-
;8 )-~~ ;;,""ltfJ .~ ~,.2 ),/8 ',4 .- /·3c. 3,~ 3,'19, 3,0 I !-

I

I
I

SUMMARY a RECOMMENDATIONS: Gr~.de- l>re.a.1:: chC<.nne-1 +n tJ e-"i-f F)o:: ~6

"
II

"
1/ Ea.sl- .E) :: & 7.0

.' _._ ..

~dHYDROLOGIC AND CHANNEL INFORMATION SKETCH
.3 G f-CJ:<. 5

STATION:
.-.

'\H'N"~ ~-I"<+~<' .l
0, :: TWI = .l..- ----- T\'l

°2 :: TW = ~£)~ So· •00 ~ '11==1- I:; -2 ___
EL._" L = TID EL ~7 .. -?o;.

. ( 0 I • DESlcn DISCHARGE. sr.y 025 ) MEAN STREAM VELOCITY=__
.. O2 ,, CHECK OISCIl .... RGE. SAY. O~o OR 0 100 M/loX. STR EAM VELOCITY= .___. ..

HEADWATER COMPUTATION " ', .• CULVERT II

INLET CONT..'
S ,>-~

:i'.o.£S~R IPTI 011 OUTLET CONTROL HW=H + he -LSo
_.):: 41_

COMMENTSa - SIZE o -'u COST- ~ I I~O-; -:" .'

°c+O ~ i3-'-.. iEIlTriANC£ TYPE) .!!.!'! HW Ke H dc TW ho LSo HW l ~
.'.

.. ..,.-. ~. . 0 2 0

, .;
'!J~bal(

~Q.L

.:2~ ;2,4- :2.+ ,,1 I.DIttlo~ o,"t '?ID /I t».Cl ;,0 ,')... --. ..71 -
. "

-;,(0; I·:., :",1 ~ ~ 4 It .<;; 2.0 II - 1,')...8 ')..lP - 1/ \ ",I ~v
~,()

.> I<~;;··." . 94-8 I, .75 1.0 " ,4- I. '1J!J ;.0 3,0 II ?,O I H-
;~~~ It::; ..

13?o " ',0 if, 0 ,~ ~A1 J.?- - ~I?- 'I I~.f 4,0 . ft'
;_. I:·: . - II

;~
\ ..' ... "'::..

/ro~ H /."}5 5':0 ~.M~,q, 1".4 - 1~4 II 4.2< ~.o I ·It.: .....:. ' ..

I;:~~~;;'i) ;; ... ;A· ·~~ro '. I - "1£'J,07r II" /.
.. '"i'·..

·1
..

..,.

'.

:'SUMMARya RECOMMENDATIONS: ar::Je, e1"e4t C J~a/nYuiJ 10 Idesl ~:::- /,0
".

" , I II I' Ea.-sf - 61,0. " -
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,

I

I. ~ 5"9,1

I. -:: 61, 4

;I, ='1.4
I;:: ~'1. 4

£1. ~ 19,3

):J", ft l 3

t:I " '!f(, :3

~S2. '3

::::53,3 ....

","54,3·'

~J"':: 5~~

PROJECT: ;?uY) 1/q1!'1 //'rkvNy ;":::I5 DESIGNER: 611-5
7/5;;-01

DATE: //!1.2!9()

HYDROLOGIC AND CHANNEL INFORMATION SKETCH .3 23 -I-Rt./. c;:(;
STATION: .'

.',

AH~O--= ~?-/O'X~d-l
-.,

0, = TW1 = --'L-- ~ TW
. °2 = TW2 = ~8J1- SOD ,OO~ 1r-:-,£ iii:r -

EL._· L =~~ . EL6'~ ~

( 0 I • OESIGIl DISCHARGE I SAY 025 ) MEAN STREAM VELOCITY = __°2 " CHECK DISCHARGE:, SAY 0 50 OR 0 100 MAX. STREAM VELOCITY= ,..__

HEADWATER COMPUTATION "CULVERT '"II f--. :i >-
INLET CONT.· OUTLET CONTROL HW-H + ho -LSo

..J ): "'OESCtllPTlOl1 o - SIZE ~ x
..J COST COMMENTS...

IEIlTtiAIlCE TYPEI ~ HW Ke I H dC
o~+D TW hO LSO HW ~ ~-"-

0 2 u·

. I_ ..WllMAr
I~~ ) _0 _I,~~ .:r:",'1;,1-: fl.wr ~o" to70° ft,o ..3'3 .:2- J.8 - .8 ' I. () co>,., I ~

,&'7 ?-.o I~ ,':2 ;,'3 ')..7 --- ,,'2 II j,{p ~,() '/ f/AJ los170

300 1.0 3,0 ,2- .62 I. '1 12,6 - ;Z,5 II 121- ~.(j I " f!.AJ ~

1-~o /.53 4,0 ;'J.. U~ :z.> ;2.'7 - /..7 II ,,7 I.i,o I,

;.ltv ~.

I
SUMMARY a RECOMMENDATIONS: Gro-Je- Brea- Ie:. c:..hCl/r? n e.-/ c0es (- £/~ ~4,O

tJN)e flJrY:A../C Chamh~1 £tlsf ~/-= 61.5

. -_....-

#glHYDROLOGIC AND CHANNEL INFORMATION SI<ETCH
4r; t-39STATION:

AL/~X8~ t
".0/ = TW1 = -l..

zf TW_
.' °2 :: TW2 =

EL.4Z;.3
SOD • 00 81~F'I- J T
L =-:N!f EL~'l831

. -," ( 0 I • OESIGII DISCUARGE • SAY 025 . ) MEAN STREAM VELOCiTY=__
. ':.. ..... , 'Ot" CHECK DISCIIARGE, SAY 0 50 OR 0. 00 MAX. STREAM VELOCITY= .___

HEADWATER COMPUTATION ." ,
·:":·'.CULVERT ~ '>->I f-----

j ): I"''..OEseR 1P,T1011 o - SJU INLET CONT.· OUTLET CONTROL HW-H + ho -LSo ~ x ~ COST COMMENTS

IEHTtiAIlCE TYPE) ~ HW Ke H dc °c+O TW ho LSo HW § j 6
" ";- 0 2

{f,: D .J

Ifp~ --I:'. ()#..J." 7o" • 1tJ ;"f ),0 ,,'), 1.6 ::J,0 1-1 V
I, . Ir:o " ,:)1B 30 " - II ',0 N(,)

,

J.40
,. ,5 4,0 '11 .2 " ,4,0 I -Ii 1/

(.AJ

I;'~> . ,

3'10 " ,t3 ~.o " ,43[1, ~. I~r; '- ~c, " -'It, ~o ~%I ;/- 1.)-..

-a:,1!t:'.;: .. ~ ':.\. -," 440: _75 t"O
,. .7 3.8 ~'1 - ~1 ., 5':/ ~,o )Jt J.

~}~ .IT:·:··· .,'"
5~(, j, 6 " ).,14,1- - &,').. ~g ~r;X/Jtt ~f:C':<-'. '.': _, :. .. ,gB ~.? " 7.0

I.'· "; . ".. ' .. rl'll..,'t-. :
~_. ~. {PDO ,c,4- 7,6 " /,'3 .I, '1 b:'3 - t),3 'I ~,( rJ.S . C dY'I i-rbI H- ~''0 '. -

,.:.

I S,UMMARya' RECOMMENDATIONS: 6ra.Je.. Ared.-k char.-ul ·/~ .Ettsl- £/-0 '!f{,8'
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cr)

,

£1 ~J,/c,
~7t 51. /~

,c)... ~,!:),:

RJ '> '5'J'/~

~I -- 5;:;,5~

£/':::140
£1.== <1~()

E/. := 41, l­

1",1-9. .3

~/ ~ 4f,.]
. '. ~~', 'l" :

[:J ~ -47.'6

PROJECT: sten Vaj/~ ~4'"K.w~ 1=:1"5 DESIGNER: cs:,1..5

7/~ a-Ol d!;))CfiJDATE:

HYDROLOGIC AND CHANNEL INFORMATION SKETCH {tI:.
STATION: 471r;o, ;l. 5

AH'"~~ ~~,,~ <~;;
0, == TYI, = .--.L- J.

---- TW
°2 == TW2 == 4'1.4 So:t20J89 ?'rf- . f. T -

EL_ L - Irl EL4C, ,,?
( 0 •• OESIGN OISCHARCE, SA" 025 ) MEAN STREAM VELOCITY= __·_

0z" CHECK OISCHARGF. I SAY 050 OR 0 100 MAX, STREAM VELOCITY= ___

CULVERT· HEADWATER CO,"O\PUTATION ~
>I 1----- - :; >-

DESCR IPTIO/l INLET CONT., OUTLET CONTROL HW-H + he -LSo
.J ): '"o - SIZE ~x

.J COST COMIolENTS>-

lENTriANCE TYPE) 2 HW Ke I H de °c+D TW ho LSo H'r'I ~ is
0 2 o·

~1:JuI * 7 §~e. .14- ,~ I .:2 ,~~ ).14- J, ?-41,4 , '1'~ },o ~~ij J/~1= Sec... 141 II" ),0 -
I ,I J? /1 ),1 :;,0 " 'J.o )./3 },1~ - J,4a " ),og ~.o " H;".

'ieJ 'I J,t::;3 3.0 ./ 5:"' .~ ),:131- IJ,}3 1/ ftf.4 4A I ~Ue1.:1 JIo.. If

,.5 t' },?h :2,7 1/ 3/1 ).33 /,;;7 - ).r:/ t/ 3,0 3,t) C;;::J:!/ lid;.

.?~.~ .1 /4.1 114- j,7 - 1,7 II
~.4 ~,41

,/

flu
I

I I
SUMMARY E1 RECOMMENDATIONS: ~rd.J e. Bf'e4 k C ha,." (l e/ -/0 .&sl- ,,[J. =- '5';),5

._-_•.. _' ......-
HYDROLOGIC AND CHANNEL INFORMATION SKETCH

~/17W·~LUIO\STATION:
EL,_

AHV,:::_ k<S"'~4~/I'
.-L J.0, == TW1 = ~ TW

°2 == TW2 == 4,s,t So' ,0/4)'/;:-1 JA"-

. . '( 0 I • OESIGN OISCHAnCE I SAY 025

EL_' L::"Ell> EL42J9 I

) MEAN STREAM VtLOCITY= __·
.:~... ,. 0z" ~ CHECK OISCHARGE. SAY 0 50 OR 0'00 M/,X, STREAM VELOCITY::: .___

CULVERT . >I
HEADWATER COMPUTATION I~ I >-

"'J
1------

OUTLET CONTROL HW=H + ho '-LSo ~ ~I~~. DEscFiipTIOij··· o - SIZE ~~ETCmn, COMMENTS

. ICllTriAIlCE TYPE) .t!.2: HW K~ H de ~ TW ho LSo HW 1:5 I iSg
0 2 o·

F!().P:·Jh ~'f", ~~
~

;L~t.Rn ., 5ec:. '7 ,~ /.0 d,.~~ ),)1 - 1/1'1 ;lb( , ")t, 1,0 I II: I)j

It: /0; If J, I ~,O ;~ ~,o )./3 I. 48 - 1.48 I( ~.5~20 ;:r,,{~
rtf,;

'.

~,o ,4 ~2 /,~/,M },r", 411- ~4 I 9fi.i f
HINI' :;0 " - I I

-..... ,
, .

),3~ ),"33 /.C>7 j,-(.,! 3',3 El-j II )-/-tAJ ,or...: .:;2 6 1/ ;2t7 " 1-;7 --- ~

..
./'

;6,~ /.45 2./1 1-. { 1,4- ).7 1/ 3.7 3.7 1/ Hw•. " ),7 -
,~- ;',,;;,. ..-

j:2/1.?
.. - .-L- Il Ie- 'fc IX",l

'A4 - . /,3 ).,10 I' ).r;- - It~ It "?o:7 'J.,.{, ..
.,

... .~"" +r lie

, .
-,.,.,:',

;"';: .- ..
SUMMARY a RECOMMENDATIONS: G ro-de- B'red J::. c harme./~ .J:;.-;;--I- EI. "::. 47.0......

-,.- ,"; . ':."
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DESIGNER:· 6'//5

DATE: /1/;;;2../90

'...

/
4-/, 0

,

TW, =--­
TW2 =---

TW1 =--­
TW2 =---

1I I--.__ ....:H.;.::E~A=-D\:.:..'{A.....T:...:E:.:..R......::.C..:..O..:.:..MP._U_TA_T_'O_N_-=-_-< § .. ~
Q - SIZE INLET CONT.· OUTLET CONTROL HW=H + ho -LSc ~ ~ ~g COST COMMEUTS

H;II HW Ke I H dC ciC;D TW hO LSO HW §. ~~

SKETCH /lj qq f!!//
STATION: Ur,ll '/

, EL.~ >-)2'X~..lI-CBJ
AHI'I= ~ T
. t i

-...-......- TW37J> S030~OD43 '/F-/ _ _-f T -
EL_ L ="EfS . ELZfd1-

(
0,8 DESIGII DISCHARGE, SAY 025) MEIlN STREAM VELOCITY= __°2 '" CUI:CK DISCHARGE, SAY 050 OR 0/00 MAX. STREAM VELOCITY= ,...__

SI<ES~~:ON~_.- 6 71.3 3 ~/.2~

I EL.(·L;-/Q'X~.3- !?d.g
AHW= 4--'
I-I i

....Y.--..,............... TW _

~ J0,)4 So"CJ,OD3'7'/FI- """t A
t:L._ L = -:EEQ EL~' C) I

(
0,8 OESIGII DISCHARGE, SAY 025 ) ME~N STREAM VELOCiiY= __
02 ",' CUECK DISCHARGE. SAY °50 011 0100 M.\X. STREAM VELOCITY=_.__

0, = _
°2= _

°1 = _
°2 = _

HYDROLOGIC AND CHANNEL INFORMATION

CULVERT
DESCRIPTIOU

IWTIiAlICE TYPE!

.'.

SUMMARY a RECOMMENDATIONS: Cha/f)hel 0rP..de ~~k. Fa-;f-

HYDROLOGIC AND CHANNEL INFO RMATION

/1-40 "
-';':. ".

750 .1

1/40 /'

SUMMARY a~-RECOMMENDATJONS:
",-'" .

-.:.....:

I-~~~..!.~£.'Wtx-,-/:.::::r::....o_-!-ll;l:....:,':::,.O-1-';~b:.:::~==!-..2.<6;J.:::...~~/..:... _0--j..-::",~2+-_F,_7-41~2,'.-:+-+---fur-=-.:...1-,....:.0-+-1.!..:-I,.::.0-l_-I-_-t--L....;;tR~/....;~e....;L_· /-'-'-9HIU E/~ 38,0

I' 510 ,. d~0:2 0 II .1 ).3 }. '1 - ::<:-. II ;<,0 J.o /1/"£1:: 3'7.0
1-----l~-I--t-~~~-t--:-~-F-=--+-i~+---F~~I--1-I--t-----'---1

" '1~o", 7~ ~,o II .4 )~q ),0 - [g"o ,I J,~ ~,o )/(,U El, :- 40,0
1-----t..:-::...-!---l...:.~F~+-+-+.:..-;.~--l--P'"-f--_F~::::.--t--+--_t---~

" _ l4!o ,i ),()o 4;0 " .8 J,,~l1.3 ...,.. J,3 ,I :;.540 J1~)'£1 ~ 41,0
I----=--..J.L!~-;----J~:::.:-+---=-+-f-=..:.-t~+-~-;-+---¥~..!.:.-+--I---t-:;:_cr_=_{

It't}() I ).'J6.5,D t\ ).3'3.03,5 - ?>,~I'I 4,')..5,0 -:g:;:-+7:JJltv~/, ::.;.~,o

1---t-~_,-!L·!--1-~-----J---+-----J-~--l--+--+-!--!I-.-----i
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I
I
I
I
I
I
I
I

I
I

I
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PROJECT: _ DESIGNER:· G 11-5"
DATE: IIU?/CfP

'.' ~.. ' ./., ",

I

TWJ =--­
TWZ =---

TWI =--­
nl'z =---

140 Ij~ ,,;;.4 /, 0 ,,~ f- .7') 2.4- -
31-0 If ,t;D ;),0 .~ ()~ ~')q:J,~ -

SKETCH :ti/~
STATION: 71-f- /5 .J

AH'"~-= ~1-1'I~tJ.
--L- --..-....- TW3/,t So· ,OtU7 '1)<:1- " T -
EL_ L = -:E2:.4f EL~O

(
aI • ~ESIGII OISCHARC~ • sr..1 025) M£M STREAM VELOCITY = __
O2 • CHECK DISCHARGE, SAY 050 OR 0100 MAX. STREAM VELOCITY= ._.__

SKETCH ~

STATION: 79 MI. 5' /t/-

, EL~OIX3 ~8.
AHW=-JL -3 -l
-.1_ ~ TW

;2'7./8 so· ,oo,2'l 'If=).. -f A -
EL._I. L =TflI ELm¢'

(
01 ·~ESIGII DISCHARCE I SAY 025 ) MEAN STREAM VELOCITY=__'
O2• .'CHECK DfSCflARGE. SAY 050 OR 0100 MAX. STREAM VELOCITY= . _

°1 = _
°2= _

0, = _
Oz= _

Q20" ),0 1,d .'fi !,84'1,1~ ~, -;l -

I?~ l' /,,1.£.0 ,?- 1,4 :z,~--: J,~ -

~-7

.: .. /

HYDROLOGIC AND CHANNEL INFORMATION

CULVERT
DESCRIPTION

IEIITriANC£ TYPEI

SUMMARY a RECOMMENDATIONS:

HYDROLOGIC AND CHANNEL INFORMATION

CULVERT 1I f-o_- HEADWATER COM~UTATION § I' >-

DESCRIPTlOI/- . 0 - SIZE INLET CONT.· OUTLET CONTROL HW-H + ho -LSI) ~ ~ ~ COST COMMENTS

(tI'TriAIICE TYPE) • HOW HW Ke H dc ~i:.e. T\'I "0 I LSo HW 8. Ii5

SUMMARY a RECOMMENDATIONS:

,--.---------------:-r-----------.---....-------4

I

I
I
I
I
I
I
I

I
I
I

I.

I

I
I



PROJECT: DESIGNER: &Il~

DIlTE: IIb/9d

HYDROLOGIC AND CHANNEL INFORMATION SKETCH g4 f-C;'1 i!)~
STATION:

.'

AHt EL kK3~
-l°1 = TW, =

EL.24)~
TW_

°2 = TWZ = SO· ,,00:3 8 1Jr-;- .~ T
L =~g . EL.23. 6

( 0 •• ~SIGIl OISCIIAIIG£:, SAY 025 ) ME:tlN STREAM VELOCITY = __
OZ" CHECK OISCIiAIIGF.. SAY O~O OR 0100 MAX. STREAM VELOCITY= ,..__

CULVERT HEADWATER COMPUTATION g

" I-- - ::; ...
INLET CONT.· OUTLET CONTROL HW=H + ho -LSo

-1~
.,

DESCRIPTION o - SIZE
o _

-1 COST COMMENTS::4 ...
IEI/TRAIlCE TYPEI l:!J! HW I'-c I H de ci~+D TW ho LSo HW ~ 5..J_

0 2 u·

~:!-I~;~' ~ee ,')7 0, 'l ~.:2 ,tJ7 ). P., J,f 11 ,&~.g ;h.J/00 b./J, - -

Mt /1 d. ~ J.~ II .J /./~ ;;I. I ,.- :2,1 I, /. C, ';8 ;/';.1)

.~7 '1.fo ;~ I.~ ;.3 ::2.3 'I I :rf),t1'1') ,/ it ~ :2.'). :l.~ d I IIUJ

766 J.'1 3. Co ).o~ 1,'). '),t 2.G
I,

3,1 J.e. .xnlc;7-

" ---- donI,. H-b/-
I

SUMMARY a RECOMMENDATIONS: Grade- 8r-u...k- che:vnne I 10 Eas-l-- E/.. QC,.8 .

1:/ ~ ;l.S,o

):/. -:..2t.()

c)'" :2~.g

Eh 27.8

·0". '_

, '. -.' :~' .

t

I
E/::: H,o·

~I ~ J'8.o

E/-= /8.6

E/~ /',0

HYDROLOGIC AND CHANNEL INFO RMATION SI<ETCH·
m 11

STATION: 99rott75 ~

EL~ ",.:

AHVI=_ /0 'X~ _l
0, = TW1 = ~_.....--.-..- TW

°2 = TWZ = ~# So· ,003 '#1. 2 T -
EL.0 L =::zn . EL/~P j

( 0,·. ~S'CIl OISCHAIIGE , SAY 0Z5 ) ME:A'4 STREAM VELOCITY = __
.' . OZ" CHECK OISCHARCE, SAY O~O OR 0 '00 M,\X. STREAM VELOCITY= ._.__

HEADWATER COMPUTATION .~ :Iz
CULVERT " II J ...

,. D£Sl;RIP.TlOii,. ' INLET CONT.· OUTLET CONTROL HW-H + ho -LSo
-1 ~ ...

COMMENTSQ - SIZE ~ X( COST

IEHTRA/ICE. TYPEI ~ HW Ke H de cic+D TW ho LSo HI'i ... B
0 2 g.

~1!jf?rrb see-
,53 JdjJ ..21/6~ 1.0 1,0 1,6 .4 I

Hw{P(j i1-borE - /,(0
:-

..
J?-3 .87 2. C, II 1.4- I.~~ ;.3 - 1.1> " )..1- -;l,t, HW

' .. /C,O ). oJ, 3, I " ,7 /'.'1(, J-.~ - ~.6 II :1.~ ~., r/tJJ
, . -"-b,c, :3:(0
.,

)~~ )./).c '3.6 "t /r; b,l~ 1.,(0 3,:J,. Hw" ,I.
',.' . ~ ,,:: ..;:. "::- - :~;'~-. I
.:-" j~[i'c;:. .. "" -

;"·~L·;:::::C':; ....- . ·1
.. SUMMARY a:RECOMMENDATIONS: c3ro.le ~f0;l.J:: c~rej -h. 551 ,i-.J ~ IB,S

. '.

D-8



El, ~ 17,=:

" -=/9, S

£) "- /1,0
II :;. It§. ()

II -:: /~d)

£1:. !?,CJ

£/ .:. /3,0

'/ ::./¢,q .
' ..

£1.":.)S~q
. ~.'

/-=- J 61'..;:iD~-:;>:;~i~ .( .
.-.. \:~:~:-:~. :-~

PROJECT: DESIGNER: Gift;

DATE: /I/(:)-lit>
HYDROLOGIC AND CHANNEL INFORMATION SKETCH 6-\

STATION: /O? 1-/7 ~
'.

AHW'-= /fc-;;)'X!xaS,
°1 ::: TW, ::: .-L ~ .-1! TW __°2 ::: TW2 ::: S" 00.3 7 'lAt

£L P. 8 L
O
: ~7 EL:il if

( 0 I • l'ESIGII DISCHARCE , SAY 025 ) MEAN STREAM VELOCITY = __°2 " CHECK OISCIIAIlGE, SAY 0 50 OR 0100 MAX. STREAM VELOCITY= .___

CULVERT HEAD'NATER COMPUTATION g
1I 1--. ::; >-

OESCR IPTION INLET com> OUTLET CONTROL HW=H + he -LSo
.J ): .r

o - SIZE ~x
.J COST COMMENTS...

1(/lTriM/a; TYPEI .!!.'t! HW I<e H dC
°r+D TW hO LSD HW 8 a-"-

0 2 u·

}leadt.voJ!
:2ff

5ee
)0 'J. 05 ~"30

4 +0700 ,4b~1I4 ,3 62
II 70(, f( .~5 ;1,"). 11 I( II

II
}n~

If ,B 1, ') If " I 1/

II /7t1- If IJ,o~ 4,? ,f 'I II-
II

)0(,'1. 1,/8 4,7 ~}.I5 ;ts 3d'- "),4-
1

II I~I ~7 kn ~(!!.+- .1IaII - C"'"' 1"'

II
'J.1'k 'I 1/_43 5,7 /1 I 'I "

SUMMARye RECOMMENDATIONS: ChCl.n~1 B~lt.kou..1-- -I-v As'; E/, ::. J '7,';;0

--_.-
11HYDROLOGIC AND CH .... NNEL INFORMATION SKETCH

STATION: sic:.... JO~fi5,5 I-

EL._ ~

AH'//=_ k &- '2::e1
0, ::: TW, ::: -L - ------- TW
°2 ::: TW2 ::: /0.)5 . sO' ,DO 41 '/F'7 JJ T -

EL_ L = '"IE EL '7, 9"
( 0 I • DES/Oil OISCHARCE , SAY 025' ) M!::AN STREAM VELOCITY = __°2 " CIlECK DISCHARGE I SAY 050 on 0 100 M.W~ STREAM VELOCITY= ___

CULVERT H!::ADWATER COMPUTATION
i I" 1-- - - >-
j ~ ~

DESCRIPTIOIl . Q - SIZE INLET CONT.· OUTLET CONTROL HW-H + he -LSI}
~ x I§ . COST COMMEIlTS

((I/TriAIla; TYP(] 1:!.!! HW Ke H dc
0,:+0 TW ho LSD HW ~. 0 2 u

~wall
/-/8 (;~ ,~8 ). ;; ",2 ,6 H-tu~a.j,., 70"

'--1

t-f fJ0'1 " ,C:~ :/,5 )1 If !/fJJ
II /104 /I .8& '];,5 II

:3,~
I

1-!f,U £;II

." ')ol{'
,I ).13 4/~ 1.1 ~ ~.(g 3'.4- " 4,0 4,~1 ~~ f/w,I - '5.4-

...,
:t~

1/ 1,38 0~ -l i I ., I )./&.J £
.-.- - I;.

:', ~ .

I
SUMMARY a RECOMMENDATIONS: C hC/1'l -rt.ej g~K()J -hJ £as!- £/-:.: 1-5'.-0

D- "

:,-'.. .
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PROJECT: DESIGNER: C:)1s

.. DATE: J/k'JhfJ
HYDROLOGIC AND CHANNEL INFORMATION SKETCH (# ~

STATION: )/0 -/-:9'1 /Cf
EL._____ /

AHI'~::_ h -J~ I~d1
0. = TW, = -L- ~ TW

°2 = T\'{2 = o J, SO· .C05 'J;::! ~:T -
EL 7. 00 L ::~5 Er.!730

( °I • C1ESIGH OISCHARCE. SAY 025 ) MEAN STREAM VELOCITY = __°2 " CHECK DISCHARGE, SAY 0SO OR 0'00 MAX. STREAM VELOCITY= ,..__

HEADWATER COMPUTATION "CULVERT :::I, 1---' - :; >-
OESCR IPTIOII INLET CONT.· OUTLET CONTROL HW=H + ho -LSD -I ): w

Q - SIZE ~x
-I COST COMMEnTS>-

IEIITnANCE TYPEI H'N HW Ke H dC
ciC+D TW hO LSD HW l 5

0 2 o'

f/~w~l/ ~ee

.50 ., :J,tJ
In leJ

~·%7tJ° 5/0 ,4bo-.e.. /.6 ~,;) '- c,'--'f\fr. I!IJ.J

9.30 " .7t, '],6 /.( .~~ 1."'-- 5.0 - \3.0 '1 1.u 3,0 ::r" le--f )I-.t 'I",...,./r... W

" IJ3>81 "
),00 4,0 II r7~ ,.~ ;. ~ - 3.2- ~.3 4,0 I j/WII

II i}'l~o 'I j. ;it;; 5,0 It 1.3 ;,0 Y,5 ..,-
J,~ /I 4,1 5';0 }IN-

-1 I I
I

I
SUMMARY a RECOMMENDATIONS: Ch<?RlneJ tredta tl!- ,£)e..l. ~ Esl- £);/0,9

I

el ~ 9.0
EJ. '" /(),()

£/>-)/,O

£/-'/:1.0

~/,,,"/00I,Cf

£( =-/60 'J, tp

£/ =- /6 o2 .. C} .

--.---

HYDROLOGIC AND CHANNEL INFO RMATION SKETCH
1..2. f f- ').3 (#,2. ~

STATION:
--

, EL /-4-7.")(~5P.,4,
AHW::_ ~ l.

°1 = TViI = _t.-r- ------ TW _

°2 = TW2 =--- 1.&01; 0 So· .00 45 '/1"'1- ?:;
EL_' L =:laZ EL 19,4 1

( 0I .. OESIGH OI·SCflARCE • SliY 0z~ ) MEAN STREAM VELOCITY = __
02 ". CHECK OISCIIARGE I SAY 0SO OR 0100 MAX. STREAM VELOCITY = ,..__

HEADWATER COMPUTATION "ICULVERT :: ....II - ::):: ~
OEseR IPTlOII Q - SIZE ~~ET CONT.· OUTLET CONTROL HW=H + ho -LSo

~:t I§ COST COMMENTS

I£llTnMICE TYPEI ~ HW l"-e H dc
cir+D TW ho LSo HW---- .::.o . 2 0

#~;'W(}14 (J i.f( ~ .1r N7 b~ ,gt 1,07 /.7 /.7 .CJ !1/i4 I.c~ ,+W.-*.> 74 -
~,~I (,4~

,
72 " I. a. a/9 ,~ I,f - 1,9 ,0 3,~ J,8 1+1..u

6~ /A
"II ),l' /.9 - //J I' j,,'1 I I-I/J

--.

-
I

,.

SUMMARY a RECOMMENDATIONS: Cha...Ylne-1 g1'e4 koal- J., h5r £)/ )c:,o';]. "I
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PROJECT: 7/5 f)-of DESIGNER: v/f5

DATE: //;5A1
HYDROLOGIC AND CHANNEL INFORMATION SKETCH j{2o

STATION: Jl1-I-O't

'_ EL /_36'1)(~Sf'.4
AHW-_ .. -l

OJ = TWI = .-l.- --..- TW

°2 = TW2 = D7./o So·1tG?i. @J T -
EL_ L:: 0 ELtJ3 ,6

( 0 I • In:SIGN OISCHARGE • SAY 025 ) MEAN STREAM VELOCITY = __°2 " CHECK OISCHARGE. SAY O~O OR 0100 MAX. STREAM VELOCITY = .___

CULVERT HEAD',VATER COMPUTATION g
" I- J ...

INLET CONT.· OUTLET CONTROL HW=H + he -LSI) oJ ): ...
DESCRIPTION o - SIZE gx oJ COST COMMEI/TS...

IEIlTRANCE T'l'PEI .!i.'t! HW Ke H dc
cir+D TW ho LSo HW ~ 5-"'-0 2 u·

r=t::J1. ~nf /'1'5
7.~

~,~ ~~I l,)~ 1.4 1-5'I~o :;,0 ;r1J~1- JIw
~ee -,I,..." /lb...J J.O~ },o - - ('d'nl-r.

,2~
./ 1),3& ;<,> I)'~ .3,4 ),9,), /,57 - J,~~ II !,(') ;:;A ~!:n'1:: )-Ib.J

- I (j;;/:ft..l JI.J.?O ),(;'3 3.0 /1 4,9 j.#, /,&'4 - 1,c4 II tz,!i 3,0

-

I

SUMMARY a RECOMMENDATIONS: Breatd t-f-l- 10 ~Q~I al- E/ev tJ 9, 5'

~-------------:-,---------_._...... I
HYDROLOGIC AND CHANNEL INFORMATION SKETCH -.112/

STATION: /)6 1w5.L:5 I

, EL ~/-}OIK>:-7
AHW::_ ,(L ~ -l

OJ = TWI = -l.-.-....-...- TW

°2 = TW2 = EL.:ff!7 ~o:W ~ EL1iJoT -
(

0 I • In:SIGN DISCHARGE. SAY 025) MEAN STREAM VELOCITY = __°2 " CHECK DISCHARGE. SAY O~D OR 0100 MII.X. STREAM VELOCITY= . _

,

/
el, ' 91(~

.e). ~ 9.£

1:11 )o~o'

CULVERT
DESCRIPTIOIl

IENTRANCE T'l'PEI

HEAD'NATER COMPUTATION ~ 1
1I f--,._--...,..:..-:.....-...:.:--...:.- ----"'----j J ...

o - SIZE INLET CONT.· OUTLET CONTROL HW=H + he -LSo ~ ~ ~ COST

HOW HW Ke H de cic;D TW ho LSD HW §. a
COMMENTS

5"50 I, ,B~ 7 "

SUMMARY a RECOMMENDATIONS:

(

P-II



I

J. '='99, I

I ",-16o(J,8

£/ ': lr;o3-3

E/"=' It(10,6

PROJECT: DESIGNER: G/!<;

DATE: I) /13/"0
HYDROLOGIC AND CHANNEL INFORMATION SKETCH :2 t-0'7' &:;.. ~STATION: } 7
.' EL._

AHW"_~-3Ji";(~.sf.iI,
.-L -l0. = TW, = ............... TW

°2 = .TW2 =
EL '1~J, ~o: j;~15 1h

L iii. 4f -
- . EL ..

( 01· I'ESIGn DISCHARCE. sr..r 025 ) MEAN STREAM VELOCITY= __
O2 ,, CHECK DISCHARGE. SAY 050 OR 0100 MAX. STREAM VELOCITY= ._.__

HEADWATER COMPUTATION
<;)

CULVERT >:
II - :J l-

INLET CONT.· OUTLET CONTROL HW=H + 110 -LSo -'): w
DESCRIPTION o - SIZE' ~ x

-' COST COMI.lEHTS....
IEHTriANct TYPE! ~ HW Ke H de °c+O TW ho LSo HW 8 5

0 z u·

Flo-red· ;En" ,1t; .~6 ;..1 ,,5 ,~~ ,&> In/e..+
S9c-HC1"h 7 - },3 - I, ? ,~! J,I Co"?'. Tr./-1-1.0 e-

II /~ II J,O~ ~,( ~G ),9 J,/3 j, ~ - /,0 ,r; 2,6 j,~ o~tj.;-1- JkJ ECh r.

II I.b(. .~ 14,'). 1.46 ,19 1.3 I Oo.(T~e:f·...
II :1.9 3,( ),7 - /.7 5,3 C~"'" fr. H-tv
I( ,.5 II ,87~ J.7~ II /,./. /1~ /.19 - 1,4~ .U ~~ 12,0 ·,1

lieu.

I
SUMMARY a RECOMMENDATIONS: ChUh ne-I !J rea-/t. 00 I- Fa 5 f E), :::. Jr;oo,/o

I
I
I
I
I

HYDROLOGIC AND CHANNEL INFORMATION SKETcri·--··/···;# I;? ./,1
STATlON: 3 C f-)r;'~l 9-)

.. , EL~ 3- 4;;~.?9'/ <'.5;;:;11,
AHW"_~ ~-l

01 = TW1 = ~ -..-...- TW

02 = TWz = 1/..j~o 50..60 3 '/Ff ~ f ;:r -
EL,_ L =7EJ EL:i!.:l90

.. ( °I • OESlcn DISCHARCE • SAY 025 ). MEAN SiREAM VELOCITY = __
. O2 ,, CHECK OISCIiARGE. SAY 050 OR .0100 < _.. MAX. STREAM VELOCITY= . _

. CULVERT . 1I HEADWATER COMPUTATION ~ !:;;t
'.i-;D~S~ltlPT10/l ... 0 - SIZE' INLET CONT.,OUTLET CONTROL HW-H + 110 -LSo ~ ~;:g COST COMI.lEHTS

'ii:i~':ri.lNct':TYPEl HOW HW ~.. H de oc;O TW ho LSo HW g 15g
)J~dw.I1L 5ee..

.~ .4 J,1- ,.1- .7
.IYI /~t-

. 13.5 Abo'" .2~ ,7 - - Con+r . /H..v £/ '= 92, \)',.:-",.""' .

..
,l 5~.5 f/ .1 ..~ .?0 iJ.' j" .4 /.9 /,9

() fA f-Is:f. H
£1 73,?.. ,70 /., - u} ::..

. ;,,~.' ./1
'.

l( ::?, I /.4 ),9 1/
IIlv ~9" ,... . '1~ ),11 -;;./ ." J.Cj - I( 3.e 3£. EI.

;···\··'i~·~ ..... .,
II ).g~ :3.:<: Ii 2.Cf i,t;6 4,~ 4~ " HIJJ £/, ;;:9~B..

1.20 )..0 - ;2,0 'I
': - .~

1:··;/····;'·· . ..

Fi. ~--<~~'7)38.-
(( ),53 3.:7 'I.:. 3;8 1.68 :.z. ;0 '2 l) {I ~A ~4 II

r/f.J.... ':.:;,.:: II' :. ,' ... -,.
I.'::~- .'.\ : :..,' .-:

II .' ,,~~~..~ "i.e; 3,1 r/:;;·7'/,4-.!q 1,03 -:2.5 - V, '7 ./ ( 1,( 'I Jlr:v, . ;'.. ..: (') '/1

.. -
:l,f3 .(.6 ?: 94.. 1.. - gl /I. j.31 )~~6 )/6'3 - j,~3 l' ilw EI.,

.. .. ..

.·Ch;,nneJ B re..~Jc:.ou.j. -10 .lAs I- .L:-/.::-'7-toSUMMARY a RECOMMENDATIONS:



PROJECT: _ DESIGNER: ,12 11-5
DATE: /1&319 0

HYDROLOGIC AND CHANNEL INFORMATION SKETCH ,,/' /111
STATION: ! "Hp t-SO'~l

'_ EL. ~:$_g')(~3/'Rc8!.
AHW-_~ I

T
. ~ -<--.e-____ -L

01 = W, = -'-- ~ TW

°2 = TW2= ELbl4UO ~O: Iftil EL?iJ;;r -
(

0 I • "'SIGN OISCHAnGE I Sf.Y 025) MEt.N STREAM VELOCITY = __
O2 ,, CHECK DISCHARGE I SAY 050 OR 0100 MAX. STREAM VELOCITY= ._.__

CULVERT 1I f--. HEADWATER COMPUTATION § l-

OESCR IPTlOII 0 - SIZE INLET CON!· OUTLET CONTROL HW- H + flo -LSo g~ ~ COST COMIWITS
HW d ci +D ~ ~

ItIITIiANCE TYPEI - HW Ke H C J- TW ho LSo HW & 0o 2 v·

I I
SUMMARY a RECOMMENDATIONS:

TW, =--­
TWz =---

°1 = _
°2= _

.'.

,......-----------------;-,-----------·-···-------,11
HYDROLOGIC AND CHANNEL INFO RMATION SKETCH -f ~ 11' /\

STATION: 1';4j.~3,? t-. :2y')

, EL.~4-_3'":"11 eSf'f) , I
AHW= fl~ ~--L ~ _l

;f TW_
, "13./0 so· .00 ::Jf} I)r-l- 1 T

£L.._ L = ".Jli1 EL n.) 4- I
.( °1 • "'SIGH DISCHARGE, SAY 0 25 ) MEAN STREAM VELOCITY=__: °2 " CHECK OISCIIARGE, SAY 050 OR 0100 MAX. STREAM VELOCITY= . _

I

I

I

CULVEAT 1I 1- HEADWATER COMPUTATION § /' l- I
.OESCRIPTlOII Q - SIZE INLET CON!· OUTLET CONTROL HW=H + flo -LSD ~ ~ ~ COST COMIWITS

(ENTIiANCE TYPEI HOlY HW Ke H dc OC~'D TW ho LSo HW g I~

H~wol{ .24-~!'~ a,S ),0 I,~ - ,?~ 1.3 - ).3 ,(P - ),0 ~~~~~. JI.u.. pI ~ 71,(;)
/I L' I o_,-,-+/~~ ,J. I' / 171 ),0 ;;:.0 '7 }.9- /./ J,?t) - /, c:, ,e, 2. ;:2,( ('o-?Yh-.. I1IJ- ~- ::: 76';

"''- J.~~ 1.~ ,-{ 3.:Z VJ.~ I.,~ - }.ft". 4.2 4,') II JI+<; /:-'-; ~ 77. ::2

!--.....;.:---l..;/....;/~- 1,(, ],0. ,61,7 ),4- /.7 - /.7 II {,a ~01_t-_+--'_1__........,jju..~J.~78,e

;,~.~ -4-·..:.7..;,;~+_-+.L:.JI'O~~=_i_=J~I_I_{-I-l+~1:..:..J-+-}·_1'L+-}''';;''';'-/---1-_',_(,+'_1(--j-'_'')..-r-3_.:2-+'--t_--:I-_"_...;.1-1-_0-1 t:"J ~ 76:. ,'2..

'.. 1-'-';;:_.,"-~'-"-'+'-'"-+--1--+--1-+---:1- -I--+--1--+-~_t__t__t_-t----;
./

.<~.:

SUMMARY a RECOMMENDATIONS:



CULVERT 1I I--- HEADWATER COMPUTATION § >-

DESCRIPTION 0 - SIZl: INLET com;. OUTLET CONTROL HW=H + ho -:"SI) ~ ~ ~ COST COloll.:ENTS

IENTriAIICE n'P£l HOW HW Ke H de cic+O TW ho LSo HW 5 ~
2 U'

·If::!-rlr; t.J;2~~ ,6 ;l.O .?-- _s ;2,0 ).10) £1 -;. 3/'CJ
I-

H JI/(P ,74 3,0 il II ~,o t!rJJ 1:) ":.. :3 ':J,O

fI It1~ j,a 4.0 II ,7~ 1,~ -;.7- - 3,) J.S 4,1J I -rll~t: If, £/ ~ 3J,0" con. ~

1~/0C 1.14 ~o ~.o, ?,~ 3,t; 4-3 ~;O
.IJ1 Ie-f.

II/AJ J:'/ -= 31, bIJ " ),3 ~

" (j, /rJ';,.
II ~rA J.00 ~/O 'I " t,o .)/0.. £1 ~35,()I

I
I
I
I
I
I
I

..

PROJECT: DESIGNER: 6/f S

DATE: //j3/qO

HYDROLOGIC AND CHANNEL INFORMATION SKETCH Q -;:. IA/4L
STATION: / /7 771>lH

, EL 3-/2'X!'<4'IhB
AHW=_~ J.
. ! -"-"'------o( :: TVi, :: -'-- ~ TW

°2 :: TW2 :: EL~ ~o: /?:jtP IJ,.e~L~'~' -

(
0 I • DESIGN OISCHARCE , sr.', 025) M::AN STREAM VELOCiTY =__
0z" CIl£CK OISCIlAIlGE, SAY 050 OR 0/00 M.\X. STREAM VELOCITY= ,...__

I I
SUMMARY a RECOMMENDATIONS:

HYDROLOGIC AND CHANNEL INFORMATION

CULVERT
.... DESCRIPTlOII

IENTRANCE TYPE)

. . HEADWATER COMPUTATION ~ I' >-

Q ~ SIZE 'INLET CONT,·I OUTLET CONTROL HW=H + ho -:"SI) g~ ~ COST COloll.:ENTS

.!i.'!Y HW Ke H dc cic+D TW hI) I LSo HW ~ - §
o 2 u'

I

!!::t:::'1~Q "7~1~;;~·1 J.7 o'?-,- (),I;; J..'7 flU) 1=/, :: ';2./,0

1-- -I..L?.:..7~2~+.-g~4-~;;..t....7Lj-1_11-+--+-4--1-----;f--',+--f-~-, 7~_-j---t--- .....fl.",;;,/I/,J~ £/ .". )~O
L-~ ~J5t~/2.~I..:._4-..~,4(,~1:3::::;.~7+'_1 -j.:,,~(~~.~3~5.:..:::z.+--_+~:..:...<=+_1-1+-4J.:::.:.,~/;_r--;_----.;I_c.jiJJ=j E/ "'- ;;')/l

":~:" . ~/~ '; '.5'914,,7 'I .3 I II ~,I fI& .,£}, -: -::z1,()
.;.j .. : l;?8&1 .: ;:,7/ 5- '7 I} .57.1.~ ~8 11' 1>t I i/Id ~J. ~ ;l!l-O

.. ·1'I ;,' '"'":;',> '.9:< ••7'1 .!J1 1.~ /, ( tf,I 'I • ,4~ '7 ~:t.. h.J £,). 2•.•
:g ::: ~"':"../
'. SUMMARY a RECOMMENDATIONS: Graie g r.eak.. J-o fa;;;' E J "=:
,......:

P-/1-



./
/'

';. JoO./

~ 101, ::2

: JOI.7

E/::: qg,o

/I~99,o

I ~ 99-7

PROJECT: DESIGNER: C/f-S

DATE: /IJJ/~

HYDROLOGIC AND CHANNEL INFORMATION SKETCH I ~
STATION: :23G/9

EL._ ~

A:L h:::3~ -lOJ = TWI =
EL.q7.~O

TW_
°2 = T\'I2 = So~ ,003 3

ELiJ3JL ="XL4
( 0 I • OESIGN OISCHAnGE , Sr.Y 0Z5 ) MEAN STREAM VELOCITY= __

0Z" CHECK DISCHARGE, SAY 0 50 OR 0 100 MAX. STREAM VELOCITY=.---

CULVERT HEAD','YATER COMPUTATION g
" I-- - J >-

INLET CONT.· OUTLET CONTROL HW=H + ho -LSo
..J ): w

OESCR IPTION o - SIZE: 0_ ..J COST COMMENTSa: ~ ...
IC1lTriANCE TYPEI ~ HW KC I H de or+D TW ho LSo HW § g

-'1-
D 2 v'

tf e..a.J wa1/
72 I~~ .:33 0,;" ,6~ j,f M> 07 ),01 IIw~o tfJ,J" 7f1' VI ),0 - -

)f ').01- 11 ,t? ;},O II .?~ /. :3 2./ - ;2 ./ ,7 J,b') j/o .r;.5n /I

/1 ~/2 'I (),q ~·7 ' I ,0 J.7 ).,4 -;;.4 .7 23 )..7 I 1/ /' I-
,I 448 /1 /.;2'$ ~..7 '/ /,3 2,2 ;l,f - :l~ ,7 ~,2 ifI 1/ ,/ "-
II 5:J8 1/ ),4 4,:2 1/ 1/,0 2.4- 2.r - 2'1 .7 3,' 4/'). II /. "

5grg ),(,6 4,7 ,I 1..01 4,-' "
I' II

/I

"
!

SUMMARYe. RECOMMENDATIONS: Channe7 Gra-le. 8 ~I::: ~ 'cos-/- EJ. <77:7

HYDROLOGIC AND CHANNEL INFORMATION

TWI =--­
iW2 =---

SKETCH-
H

- :p(;?91
STAiION: ? /0 MB .~

AH'N"-=k-1~',~crll
J__ ~ TW

~ ;l1 ~() So' /,;1../fJJ, 2 A -
tL._,j L =JE- EL.z0.71

(
01· [IniON OISCHARCE. SAY OZ5) MEAN STREAM VELOCliY=__
0z" CHECK DISCHARGE, SAY 0 50 OR 0100 MAX. STREAM VELOCITY= . _

0, = ,
°2 = _

HEADWATER COMPUTATION ~ " ICULVERT 1I -..J >-

. ·OESCRJPTlOII 0 - SIZE: INLET CONT.· OUTLET CONTROL H\V=H + ho -LSo ;; ~ ~ COST COMMENTS

IENTriAllCE TYPE} !lli HW Ke H de ~+O TW ho I LSo HIV g I~
. 0 2 v

I ,.

." :-..
-;

./.

I

SUMMARYe. RECOMMENDATIONS: . / /B"ea,,!C- ().·{{.;t-

P-/5



I ~88.()

I ~89·o

-II ;7q 0

/, q/,o

.c) '12.0

PROJECT: DESIGNER: ~Ik

DATE: //)3/:;"
HYDROLOGIC AND CHANNEL INFORMATiON SKETCH I~

STATION: ;z54+-i'2. ~
I-

EL._ ~

AHV/=_ "-+-jo'~8
OJ =___ TW, = J:.- J.

~ TW
°2 = TW2 = B::>/~O So· , ()o..35 ~r,.l_iiJ T -

EL._· L = /70 1=-1 EL~ 3
( 0 I • O£sla~ OISCHAnCE 0 SAY 025 ) MSAN STREAM YELOCITY= __

0 2 0: CHECK OISCIiAnCf. 0 SAY 0 50 on 0 100 MAX. STREAM VELOCITY= ._.__

HEAD'NATER COMPUTATION g
CULVERT " f---. - ::; >-

OUTLET CONTROL HW=H + ho -:"So .J ): '"DESCRIPTION o - SIZE INLET CaNT,·
~x

.J COST COMMENTS>-

U:IIT11AlICE TYPE! ~ HW Ke H dc °c+O TW ho LSD HW 8 5
0 2 u·

f/-t:4'-. tU411 See
.3~ ).4 ~?-. .~ ), f f/w3IJ"..J.. 70" '200 1.4;'"y, - .c

" 44g /I .6 ::;.4 II - l( ;),4- )/.t.J f
II 710 II ,90 3·4 1\ .~

I 3.0 133 J,4 I /IUJ C:1..7. 3,01- If

I( 1t;ifo II /, I 4,4 q
),0" 2.'7 3,~ -'- 33 ,f 4,0 14:41 . fI?J £'-

II 119M U I.). "3 4,9 \ t
1.4 2.~ h~ - :J,~III 4.c. '4. 9 /1-1/)

I
SUMMARY a RECOMMENDATIONS: f3reA..k au..-!- fo Etl--sf- af E /e v" ::: '7tJ . tJ

~-/, -;:'£"/,0'

E1 ':. ~~/()

);1 ";. fJ,o

F/-::

HYDROLOGIC AND CH~\NNEL INFORMATiON SKETCH-mo. f I
'STATION: :<~()19f;5 3 b

EL._ ~

AHV/=:_ k- /2 ' X~i3-l
0, = TW1 = _L. -....-....- TW

°2 = TW~ = 7'1.;h Soft , CKJ4Q /j~f ~t -" -- EL._· L = -::J.B r-t EL 8.
( 0 I • OESICn DISCHARGE I SAY 025 . ) . MEAN STREAM YELOCITY= __

0Z'" CHECK DISCHARCE I SAY Q50 on QIOO MAX. STREAM VELOCITY= .___

HEADWATER COMPUTATION
~ ICULVERT - >-" f---. j): w

OESCR IPTlOII a - SIZE! INLET CaNT,· OUTLET CONTROL HW=H + ho -:..S" ~:t ;: COST COMMWTS
IENTriANCE TYP~! ~ HI'I Ke H de o,-+D T\'I ho LSo HW ~ 1

5-"-
D 2

J-~Jw,,1f

1~t1'"I!~ ;""'7(/'
I

3,c;lol~II ('#/2 It .3~ 1.0 16.9- -'/3 3.ro - ;;.0 fl.;.I)
'I .. 50 I. '1 :3,96 - II 3.~ I HIA)II II/U, 3.0 H

2.c}~ ,--

1/ 17~8
I ( ,&7 4,0 If 3(1 2(P 4,?' -14,~ /I 4.b 14,c) ·;/.w-

I.
14,&

I

14/7 t!/)).::: If ::t316 II .~~ 5,0 .7 J.? - tf,c) If 5.0

i~'· ',y.'" I Ij
, ,. " I

SUMMARY a RECOMMENDATIONS: chonne / g ('C..t;1k at"" J -4 £() sf ~)(2.V.:: g 1,0

£)-J(;



EI. !3I.~

1:/ !J ')., ~
fL 83.2

IN. 85,(

£"1 8~

f 8'1.0

f. 8(,.9

/

PROJECT: DESIGNER: G,4s

DATE: /1/;3/90
/

HYDROLOGIC AND CHANNEL INFORMATION
SKETC H 1. ~41-/?~ '#

STATION:
'.

EL._ ~, r -4::1."9/1 c,i:,1?11.
AHI'/=_ J.

0, = TW1 = --L- ~ TW

°2 = TW2 = B1h So' ,01$(; I/;::t- Zil:T -
EL_ L = ?:2::5 EL 78 ::l

( °I • CtESIGH DISCHARCE , sr.y 025 ) MEAN STREAM VELOCITY = __°2 " CHECK DISCIIARCE, SAY 050 OR 0100 MAX. STREAM VELOCITY= ._.-_

HEADWATER COMPUTATION g
CULVERT lJ 1---. - :J ...

INLET CONT.· OUTLET CONTROL HW=H + ho -LSo
oJ ~ '"OESCR 'PTION a - SIZE ~x

oJ COST COMMENTS...
IEl/fliA/ICC TYPE) liY! HW Ke I H de

o~+D TW ho LSo HW ~ a-"'-0 2 u·

l-letAQwail
'1'1 l.ireIo.n ,1 .. 6 ~G I, ~ 1/:> ~) <t +" leI-

~11~ ~ r·· - C.n-.+" Hr..).
4;;" .-rt I, t:t It ,? J,~ 71/.74

-.. f,1'J I' ,54- .rn/~f
flv),,cr C' ~ .·,J-r.

7:l /,,1.. 11. ~ II J.71/.4f2. I,<JI- 1,1 'f 1. t, .),? I J];,./t..(... J./IJ)

q" ),& ..3.. q /I 4,g 1/74 2,1 ,I 48 4,fC; 'I I-Ilu- 1.',

loG I. ~ 4.. 4 II £,7 J."Ql 1, ( - ?,;',l ?,~ 5.7 I' III)

1~ 1.~3 3,S: II l1:f II.? 2,~ ~ ?,o(-, I' 3~7 3·.--; II
f.I~ C~

il~ 2.1 5':0
It

~$' (, 'f 7.'" 7.110 " ~.5Co t;.,Cj~ I-J (~J ..-
SUMMARY a RECOMMENDATIONS: C),o.. hn e I Brc4..!:.tJu.1 :~ £ast- 1:1. Fl.3. ;(

/10 I.g'! L/.'1- 01 (".'2 I.{~ 2.10-1 - '2..14 " <'.,2</ (':2.~ h""'.~ •
-)O?. 1,7?-4-,JftJ " 5J4 1,8 ;;,1 - ). ./ ;}, ( ~1- HW)I

HYDROLOGIC AND CHANNEL INFO RM ATION SKETCH I
STATiON:

.'.

mi.-=/ ~ J..0, = TWI = --L- ~

ll~ TW_

°2 = iWz = S • :.JTEL._/ 0_
L=_ EL( °I • ttESfCH DISCIiAnCE • sr.Y 025 ) M£AN STREAM VELOCiTY= __

' .. °2 " CIiECK OlseIlARCE, SAY 050 OR 0/00 M,~X. STREAM VELOCITY= .---

. :'.' CULVERT HEADWATER COMPUTATION
i I- l-i!

~ :I~:"OESCRIPTIO/l o - SIZE INLET CONT,· OUTLET CONTROL HW-H + ho -LSo COST COM/O:F.NTS

'I£NTIi.&HCE TYPEI ~ HW Ke H de °c+D TW ho LSo HW ~ ~
'J.'. ~ . 0 2 u·

.' . I,
~

I
..... ,. .-',

I...,.
-- ...

,

<

I,c··_'

.. I
;

·1
. SUMMARY a RECOMMENDATIONS:

I

I
I
I
I
I
I

D-J7



PROJEGT: _ DeSIGNER: OTS

DATE: 12(0/90

cit( utl-~

;/7hl,

COlllolEHTS

°1 = _
°2 = _

HYDROLOGIC AND CHANNEL INFORMATlON SKETCH
STATION: :J..¥I-fl? (/131)

EL._ ~
, ~"-"3~ tJ

AHV~=__ / L ~ 1.
-3.__ ~ TW

. H.f/ so' Q.DOY2'/, ==:J. T -
EL_ L=~ EL~ I

(
0 I· OES'GN O/SCHAneE • Sf.'! 0<5) ,I,\~AN 5TRE:'M VELOCiTi' == __
O2 ,, CHECK O/SCHAnGE I SAY 050 OR 0 '00 M.\X. STREAM VELOCITY: ._.__

CULVERT " 1---. HEADWATER COMPUTATION § >-

OESCR 11'T1011 0 - size INLET com> OUTLET CONTROL HW= H + ho -LS,) ~ ~ ~ COST

II:llTn:.::CE T'fPE:l ¥ HW Ke I H dc ~i~ TW "0 LSo HW § g

)"k .. JwaV X<!. I r--+---!-----·-ll-1vJ £L""

30'· '10· 1/2 AbO\/'- O:~r:r 1·1 0:2. - i 11,\ .'_'I__-l..-,,""T...;·O=t,",-J:-,",-~,-,f-.,_{·...A'"'-·l ::.?~.5"'

2
0~ II
~o O.-'W 2. \ I' 0.1..7. '.3fo 2.\~ - 'Z.'Z. 0.(" I,~ 2.1

f-- -+y"'-Cj;..;:;(.,;..I-"_i_I_[)_~_+1...;;3-.I-i.:C~.10 ..,.1 /.%' '2.l.j~ 1- 1.<.5 0.10 2.<'" 3.1 I
I<"og" 1.2. 3." " I.o~ '2.2'! 2.1..7.. - 2.(" O.Co ,3.\ 3,1., I

T"..W en. L,.O - '+5.S­

Tnlc:\ ('0"'1:( 0) =1(.. s

1:',,1,. ~ ~ 0" +,,,( ::: ?? 0

Tr.40 ~ rcn..'i'l>\ 'C 7':/ ...;:,

I
(,,1-1:" j,ll ':1 " I.," ,.\ 2.? - 1., lo,~ 13,4 ~.II

I I
l---t--J--I-f--/!-+-ji-{,--,'1--l-I--l r t-W-+--:-'----_~,- _-_-_--1,

SUMMARY a RECOMMENDATIONS:

Lho'""hd 5,(o-~ov..'\- -tD e.o~4 ~-t

°1 = _
'J2 =---

CULVEnT >I

OESCRIPilOl1 o -
ItllTr,AflCE: T'fPEl

l..kc;tdLQ4 l l -

\0

\8

'2.<0

32...

I 1'1

1'5

COMMENTS

SUMMARYe. RECOMMENDATIONS:

Cho.1\ne\ l?:irCAKOv.-I 1-0 -eo:>-\ o.'\;' c.1. ~+Lj.s:-

D-/8



0, ::: TW1 =---- ---
Q ::: iW --

2 :: - ---

----_._-------
PROJECT: DeS!GNER: 015 ~P5

D/\T£: 11.\ ivl q 0 -iblw
HYDROLOGiC AND CHANNEL INFORMAT:ON SI<ETCH ")

STi\TiON : 30Y +\.'0 (\!-,3l"

£L~~
0, ::: TW,::: ___

AH'It=-- 4 -,o',~' Ac~c .1
--.; ~ TW

°2 ::: TI'I:; ::: ELt.o 2..) So· 0 ·Co4 I 'I', ?T -
-'- L =:B:£' _ EL~ I( °I • DESIGN DISCKAIlGE , Sf,'( 025 ) MEMi STREAM VELOGITY= __°2 " CHECK DISCHARGE, SAY 050 OR 0100

I M.\X. STREAM VELOCITY=_.__

CULVERT HEAOWATER COMPUTATION g
... >-

-=J" 1------ - J w=DE scn 11'T1011 INLET CONT.· OUTLET CONTROL HW- H + ho -:"So ..J ):a - SIZ,," ~ ~
-'u COM),!OiTS.... 0

II:/ITnANCE rr?El .ti1!: HW Xc H de cir+D./-w 110 LSo HW 5 5;;:.-..:.tI.• _ I ;.D 2.L_. u·

-I i-
I-le",ow"'\\

~
I

?£,o_ ~ o. NO Oro :::/15 ~1.Q;l. .731 'L,ti 2l.'2 - 3.2 .lo 3.J:) ~.'l \ "leI- ('0"+"'1

I ~Q~~.~ I, ,.151'2.1'+ 3.'S - ')5 .l.. '1.\ ~.~
,I I

I I -I
\41\(\ \I I"'45 '5.1 b.'2... !.'n,3,L\ ~.1 - i3.+ (j,e., '5.0 '5.~ ;",Ie-t (" .Y\......,,/
(':)'2.0 n II. 'S~ ~.O " 2.2 3.1,.13_~ 3,~ D.~ 5,Lj (,.31 "-
lloyD -"ll-~i' !'Y'I" I~ 3~ct (,,~ I I

I'

i
. j I J I' i I I 1

I I I U I I I,
SUMMARY a RECOMMENDATIONS:

,
<0(.,.0

,
C hCtV'ne\ br('oko,... 1; tv eo ;:,-t co+- el.

IOl-" a...t S-I().tic:m. l"~TDO lor \<. + 0'1if rv,cd; <1\\... c--L-l-rb oJ d (PIAL)co.. Olol

HYDROLOGIC AND CHM~NEL I1'JFORMATION .,

I

I

SUMMARY a RECOMMENDAiIONS:

(..ho.",ne \ D<'CL\Kou'\ +0 ea~,\ o..V\d. l<.lC-:A- 0\- lid. {pc.... 0

P-/~

::; ("(,,,0

::: <.0<.. S I

I



I
I

PROJECT: ~~~!GN;;': .-2T ~ C.t'0t1il
D;~TE: I 'l/ (pI 90 _Jid(fl IHYDROLOGIC AND CHANNEL INFO RM ATION

.,
Si<ETCH

STMiON: '?;>IOtI2,50 (.!Q.8')

EL~_~
AH\":"__ 2 - 2.~" v20~ C.:;'P,A, I

Il ~ r
0, :: TVi, :: ...L.._ ~ ---TW

,; -
°2 ::

Till - yc,c:J SouO.O\~1 JT"2 -
CL. . L = l'>tl' ELG>2.:? I

( 0 I .. OESIGIi OISCHAflGE • Sf,'( 0H ) M::i\l~ 5TREt.M VF.LOCITY= ___°2 ", WECK OISCIlAflGf., SAY O~o Oil 0100 MAX. STnEt,!,1 Vi::lO CITY = _.___

CULVEnT ;, 1--. HEADWATER COI.-i~UTATION. I§ I,,::'
COST IDeSCRIPTION o - SiZe: INLET CaNT.· OUTLET CONTR?L HW=H + he -LS., I~ ;.I~ ~ COMMEHTS

IWTR.\I1C£ IInl H~N HW I(c I H f dc ~~'D TW ho I lSo IHW j §. i 6~

\..\eoJ-wo..\ \ ~e ---r-I I I

la\a"",- iii

I I Il - .,
O,'l, 0.<::: J- I

Dsl.'J5 I- I/.\ I10 " D.c.. '.0 .':>5 /.\ t,2 0 1.0 i '" \(.+C 0"'+"-<: \

(6 II 0.9 1,5 I ! , I Ii

Qb· " I.'l.. ~jsfQ· U& 1,3 - /3 ~~2.OI '0". ,~'..
I

I j--1-I
- -i,-~--JI I I ,I I I j I

SUMMARY a RECOMMENDATIONS:

ICv.Q.nne.l breaK 0 ....+ +0 u.>cs\- ot d. (0 ".0
I
I

=l.o<...o

_ <01 •

Hw=l.'1 ....('
~1.

" .::.. 1<>5}.0

I I-Iw-.:.&~.'-f

.:: cUe-!' L = ILiI . ELi,?s7
I

( 0 I • OESIOH' OISCHAnCE , ~r.'( 025 ) W::X~ STREAM VElOCi7Y= __
0z" CHECK OISCH~RG". SA'( O~O OR 0'00 MAX. STHEAM VElOCITY= _.__

. -,--
~! ~ . IC'JLV~RT I HEADWATER COMPUTATION. :: I.", .. ., J--. - J !).)-

OESCR IPTiOIl I 0 - SIZE INLET CaNT.· OUTLET CONTHOl H\V=H + he -~50 g~ I~g COST COMMl:NTS

IWTnAHCE rml U f1~.v I HW i(e H I dc ~i2 TW ] 11 0 IlSo IHW I ~ 1 i5~ _J _I

\-\:adwoll J!2-~o·~-~-~1 I~ i t+-t-I_._-I Iii " lo.q /.5" -+-'---~ I . _LJ~
2~ U,.I I.q 0.' ,.1!MSh - 1,.31 0 [DS I.~I_I-f'"Co""'"

:;2 \I I~. 2.'5" D.5 3.l\~ 1.4 - 1(.4 3 kz 25-'__ Ir1e-\ C6ry·\f!A
I I , I I I ! '

3<2,' I /.'1 3.D 0.515".51/.2. 1.4 - jf.~ 13 13.'1 3."11 O,-.-Ild Co"ih:>

~II+I I
U I, I I I

SUMMARye RECOMMENDATIONS:

o '2.0



,.......--._-----------------------_._----_._-_.._--------
PROJECT: _ DeSIGNER: OT5 t:)(6!l>

am:: l2..l t" I"\0 /6191
I----------------:-r------------~::::.:..-=====~~~

COMMENTS

II
=::. Io'l.o

,

\\
= (,,4.0

II =- '10.0

TV{I -- _

TWZ ::: ---
0,::_­

°2 :: ---

HYDROLOGIC AND CHi-\NNEL INFOR~Ml.T:ON

CULVE£1T

DESCR IPTIO/l

lWTIi.\NCE N?EI

Sl<ETCil \
STATiON: 2>15+0'2.SQ(t:t4c»

, EL._/
r -,\,-~.

AH\'~=__ 1.1{ x20"CSPA J.
I _L •

--1_'- ~- T.1 _ w_
r. ().l/ So' 0.0;-"6'2.. '/,1 -f
.:.L._ L =.!2:L'.. EL~

(
0, ~ OE,IGH DISClil.nGE. ,r."! 0 23 ) ME!.!,'! STREAM VELOCiTY= __°2 " CHECK OISCHhnGf., SAY °30 0;1 % 0 M,\X. STREAM VELOCITY= _

HEMWATER COMPUTATION I~ . -'r------
it f.-. - ...J ~~

Q - SIZE YO/LET CONT.·I OUTLET CONTROL HW=H + no -LS" ~:;: g COST

HOW HW II(c I HI' d, I~~ TW I"0 I"0I".WI§ , ~l-,------f--l---I-- .:l-,. --.-+---+-----4

~~;::~. - I~~ 0, ,OS I I I -I I-! '- ~
lAsc,.l +'r (z j I til L
[",i+>-u'\"~" Lt.?~ _'_I_<-i2.:k- J.;QJ_ __, I 1_--'-__1-_'"-'---1
Ctlnf'"",>,+",' j I I~·)I(')" I T I' I
,:>\",,,,,,,~lf,,r !2'" \.2..1 1.0 O.S '2::1.J.!l!L /.1 - I.'" <0 --=t- L_-l!_-+-- _

o.Y\"'\\s~~ I'f."~.sr 3.0 M4.1 1·\5 \.'-\ - II.~ 1<0 .3 3 I
~ I_='22:=,-- ~_ 2. L I S~·~lg'2 I,~ IS - iis !CO b,~ Lf- ,
I , i I I I I I I I
I-----+---l--I---II---f-·-.-n!-+~-i I !---+L--+,-+----t------

I ii i I ; Ii'f- l-.--...J_---L._-L__ L..I_L..-......l-..--l._--L-I_.J_--l-_ -J,-_J. --i

SUMl.IlJRY a HECOMMENDI,TIONS:

Cho."''''d trco.."'ov->-

-::. Cos 1

"'-£..Of-
I

=- c.o'l. t­
'" "'i,s'

I

r-H-Y-O-R-O-L-O-G-IC-/'!,,-N-D-C-H-/-IN-'N'-S--L-Il-'jF-'(-'-J-R-M-:\-T-IO-I-'-i-:·il---·---------S-I<Es~·~;:~~: '31(., -t?Jl,.so (.U.4l)

I f.-'

I ..-c•. --_. r---'"".
I Ail';,~= // IC' x ~ RC 0"'-..
I .1. -_L__._._._ "'-. j. I

0, :: TVfI ::: _----_ I I ~----- -'- -- -..---- . ---.;~- .. IW __

L· 02(= 0-,.-or-S1-ell OISCifAnGE. sr..(i':':~ ~: --)'-- I [L·<OO_'~:Ni STR[~~.~!:c~::~_EL_Itf)_'1 t -'-j' jl
02" CflECK 0ISCflARGf.,'_'A'I o~"on l'J/ u' O I ·/,v "'-r"''''-''' \,:::,r>rl-r)'=OV ..L n,~.I"I'" oJ "l.. H,Y; 1o,.o ..... :Jv ._0__- ----- -r'~

CULVt:I1T ~ b H',"'IIATER COMPUTAr'mJ , i ~.1 _. ..J I )- ~.

DESCRJPTlO/l o - "" iC"'LI:I co!'!::j 0UTLET CONTROL-""=H +."L:CSL i! :i ~ i I "" i '''M''", I
I!:flTrtANCE T"!P() I ,. I HW I "J H I~.r+u ITV' i" I~~ I"I '~'_L'C ......2-:...._'~C'''2~
~wcdl

~e I I I I I . ! . I
1.1Q3bl~Ji2.s~ 4· LlJ_.._L_! I I ! 1 --.1-- ~~~-!- I--f-

i -::,tI _ q 00
. :4'1-0 " bjJ~~-~.~J13iq,o'1I(,.o~lJ£e~I(,;5LkjtJ---..J 1",I,rlc-n""c

II ! I I I I I I 'I 1 I1.10 I \.0 I 1..L.L1D.2 ii,S; 5.1") i (..to-L.:".-!_(".(Q I().~!7.lo 8.11_1 '1(\1t'-t r,wd·,..,.,

1-<:() ,I 1.wJ~J9~3JW~~gJ_-J~:!Jo.~I~tJ___ I nk+ «)""ct,

120~_~021~1-r'~I-I":0,c,:12iI211' lo",.\et [",,"I,

I
. -r CL I I I I___L' I I

SUMMARY a RECOMMENDATIONS:

O'lO-n n<. \ bf(~o..\\o\,,+ -\-0 lJ.led (~ t- el W.f",...

D-~{



r--------------------.----------------------------,

t:to,'

71. I

AND CHANNEL INFORM/HiON '!
I

OJ = _
O2 =---

HYDROLOGIC

PROJEC~ _

SKETCH
STMION: 31<6 ~ 'l~ (tt-t-l?)

EL,_ r-"~

AHVi."-- ~"" vlC>" c.~ J.
---,;~ ~ T'N_

EL{pg.O) So:O.()'-I19 'I, ~ T
'- L -~, ELGIS /

(
0 I u OESIGN OISCHMGE , 51,'( 0~5) I.iE:N-J STREAM VELOCITY =__
O2 ,,, CHECK OI5CiJARGF., SAY D50 OH 0100 I I,{,\X. STREAM VElOCITY= _..__

CULVERT 1I t-__ HEt\DWATER GOM~UTAIJON. § 1>-
OEseR fPTIOU 0 .. SIZE ~~~T CONT.·" OUTLE.T CONTROL HW- H + ho -:"$,) . g~I~ COST co/mEtlIS

'''''',,'' "'" 'if fHW l(, I " I d, I~.".I rl'l I" !LS, HI'! I §. ~ --tw<:h
Flo.r-cd en~ 9,e I --I-I -I t= i--/f--t----j------
:xetjQ1 - a,bOJ< 1-1__ 1__ !

IlA8?ol-t~(L(Z) L.\,+L.-Q±..~ __'_.'_ _ c- (,0 1_!--_P.{(lUol'O"""'.dw.r=P.. "."'-!.h........'C-"-j' (,,9,0
1

rJ'1i-tifC'~ +D' I I .1"1" iii I I .- I I " I
IJ:Dr£Q(fl" to 10 .. 1. 02./''1- O.sII.~5'D,\l5iI,?.!, - i I.".) j(.s -0' lli--l---+-----i (,,9.1-
~IJ('J fo,r . I _ I~ I I I I I .! I'

o.N"A·I-~ 12.5 ,. J~J_1Q_+__L ! 12. --f----+-----l

" \+ " -':~-l9o.,14tl~'," 1
0 '1° .3, i-+--+--"---i

1-----+---l--i--fL--I-I-J-+-..---I---~~-+--l-------l
, I I I I I ! I I

~-----'---'---"---'---'--

SUMMARY a RECOMMENDATiONS:

Cl-\rJ.t\"r..-:,t trm<:O',4;' -b v)u....+ .-,-t e.J {,,'l .':f'



.-------------------------------_._-•..__._----------"
PROJECT: _ OT6

/

72.0 '

1:)·6 '

\\

TVi, = _
TWz =---

0, = _
°2= _

EL.-- r-.--'" .
I /"1'1 /)'1" ~

AHW=_ / .,. y '". C5PA"'"
J. L '\ -l

--l.-- ~ -,W
" -"-t) so' O.tJ?q'i 'I, '"-l ~

EL.1il!e.: L = J~.: _ EL~ 'I I
(

0," Dt:SIGN OISCHAnGE 0 51,'( 0 25 ) I,IEAN STRE/<M VELOCiTY:: __
. O2 ''' CHECK OISCHARGE 0 SAY 0 50 on 0'00 IM,X, STREMA VELOCITY:: _.__

HEADWATER COMPUTATION ~ I ,..1 I
CULVERT 'f--- . >- I

DESCRIPTION 0 ~ SiZtO INLETCOrh· OUTLET CONTROL HW-H + no -:"so ~ ~ ~~ ceST I COMMENTS ~w. el. =
IWTRAlICE TY?CI ~ HW JI(c I H I de 1_~~2.1 'I'''' 1'10 I LSo HW I& 6go I 2 , .~ I-/---

I~~d«l 13 ~r,:"~~-lJ I! I,~T I '0'.'''"',,,,- '''0'
'atch(}\.V '2.g " \.0 !.zd.-_l-I_J'_J-l ~_ 2,1~ I",\,+r,r"th>\ 10.0'

U'Z{c' 'r'-Wt(2) "-.,, " r-I ,I I 1,., i jJ I I I I
4' - Jo II.LlI 13 ,1 0.51'3.211,'),\ 2. 1- 2. 4,{.. e.G. 3.'i iAIr+ ('~l-r,J 1-1.0'

1----.--+-4 (p-~-..-1-I:..-o't-1 ~. ~ LJ 'I I ~ .L/ I
I--__--{...:.'S..:;.?+"" 1'" 5 A Os1~1~11 LJ 21 I"t.~ ~I-t---t--t----l

l----t--l-I--~LU~I-~+i--r·--i-- ---r-11-t--!-I
I-- -l.._-.l-_-i.-_.l.-i_I I . iii I __.i-!--"-----!.......----1

SUMMARY a RECOMMENDATIONS:

°1 = _
°2 :; _--,-_

SUMMARY a RECOMMENDATIONS:

I

'-o! I if1\t+ co",~rd

'-r~-II.~ I \\

!2,~!~!_ I \\

fCl 0u4 \('~ ("",J.(I

D____L I
I

O-~3



PROJECT: _
,--._-----------_._----------------_..._---------

DeSIGNER: OT:;' cit:CiA.;

DIHE: \'Z.h \qa ~ql

I

'n,d
'+1, '5 J

or I., _~

!
Tf 2 - ---

TW, :: _0, = _

°2 :: ---

HYDROLOGIC AND CHANNEL INFORMATION SKETCH
STATION: ?/2.'+ +)0 (It'j(,,)

EL'2~~
I /1111 II

AH'N"__ ., y'Zq C'5(JA I
I - ,•.-l..- _. .....J-,r- ~__ TW_

,
EL (,,,,;i) So:Q:.Q!iP.'?'9'/, --; T

.- L - .Ill..: £LC;£]::) I

(
0 I " OE~IG/{ DISCHAnGE , sr.( 025) I,I::N~ STREAM VELOCiTY = __
O2 ,, CIlECK DISCHARGE, SAY O~O OR 0 100 I M,\X. STREAM VELOCiTY= _.__

1----.....;.--, . .-.------- --r--o,...-._,
CULVERT " 1--_ HEADWAT~R COM~~TATION. §,..~

OESCRIPTIO/l Q - SIZE ~~l CON!.·I OUTLE.~ HW-H + he -:"SI) ~ ~ ~g COST COMMENTS

lEllTOMICE rtPE1_,--- (l<)'b<-",(~~N '~I_i(CHIH,'_d.cC 11··-"~2i-2.1 TW./-2-J LSo
HW § iSg _I-1w, e.1 ':.-

ri l=lcu'./'d ~t'1d x.; ±
: S~C'1·I'()I\.J i------1

IU'i.!cA h,\E(Zj :J1- _\'_.1,4 .-Ie.? i'3.~II.'5ll."\S - 2.0 3 2,38' 3,3 ,,,,\r-I (01"1-1. I G.?-/
I f-"--'--~ I I I I 1 . I
I, 55~ 2.'L15-'2t51'l.'1.iE.L~- 1

2_1 1
3

,65 4S

f-__-:-_-1-:..+...;:5:- __II _3, ~t'L ::5 il'L..':1 !~J2., , 1i~.3 mi_-t--_-t-0\J-_\",_<,,_.(...;..¥rc'-'-j"

1- 1_~5~$?· _"_U 5.'7 1MkCl;;12. 2 ~_hl~~J.1!j1·"I--+-_-+-II__-I

f- +l.L.I,.'2.~_II-l-1 jO.':lh, +.qS 12,7.. .. 'Z.20-1.~.(" /8.<0: ft "12,3 I

I II I I I I -1.--:...1_,--]..-J.-I-JI~---,-,---II
SUMMARY a. HECOMMENDAiIOI:S:

0vl0-.M\.l~ '0(('(\\(01.\.1-\-0 U)($1 0+ el. 1- ?, 1+ I

HYDROLOGIC AND GH.\NNEL INFORMATiON

I . I ·---......__···_·-1 ;-~;--';--I-----T-~---r"--\- . ,
U" dt,,,,,, (1) I~_'l\_2_ '2. Is-31~luil.,~ lu- - 121 12.Lit. e I".8!_...J-.I ""+i<!.J',,~

U . I I ~ ~I I I ~ I II<p'i" 11.9 17.0 "'~ /0,1:2.02 , O.L - £.1 2.2 ho./ 10.II' 0,"1", (~+nj. I I I I' f I I 6bt!~.' .13 ~J~_.I.~l2...___~~.~Jlt2~'Z,J '2,2 IVlI2.YI \.'
I Ib! ',! ' : ' iii i. ! I ,
54- . ;-j0.,5 ~O'1('~:L" w _1 2.1 2.2 ,.q '.q 1

I 5?- ~ P·5 "-511.9 2./61- 121" 1.-;) 1.0 ~.S "
~--j--'-

I~Ic " 1~1~.:L-'().511,31/.9 12./ ." 12.·, 2.2Ig:21~, 2 "
SU/,\/,\.\Rya RECOMMENDATIONS:

Ch~ ~~o.J.(J".J -to \."c!J 0.3 ~ n ~3.0"'--'
D-:<~

+~, I'

+8.Y'

'12,'f ,

73·5 I

13.~'



,...-------------------_.---------_._-------------------~
PROJECT: _

SUMMARY a RECOMMENDATIONS:

1<1-,'1

'f-y ."3

I}S .'2

T7.D

~w,.e..t

I
.- .. _. --. ._-----

HYDROLOGiC AND CHANNEL IN FO R:,: ATI ON SKETCH ~

I ST,"", ON : :)4 \ +1~.So (~4q

I
"I......_. /r--'--."".

I , /. I I \-,
I Ail'.'!:: / L - \0 x ~ R.eB "\-- " l

. °1 ::: PN, = I
I. J ..__,.-- _.1-__L..-_ ~ ..............,..... "1'1

°2 ::: TWz ::: --"--'
;1 -,---=---'"--....,_.._~_, ....__....._... ___ I - -- I. ~'t / '>D" 0.0154 'II klJ1 i'

EL. ;...! L :: ..nJ.a: EL

( 0 I • OESIGH OISCIfAnGE • SI.Y 025 \ M::AN STREAM VELOCiTY= __
O2 ,, CHECr. OISC!lARGE, SI.Y o~o OR 0100 ) /,i,\X. STREAM VELOCIT'f= ._.__

-~. 4
CULVEIlT HE ..'\D'l/ATER COMPUTATION /., i-:l I I~ I >-

"
1---.______ - '.J >- ... I

OEseR II'TlOII o - "IZ'" INLET COIH.'j OUTLET CONTROL HW=H'}- 11.;) -L5,> j9 ~ I~ v / COST COMMENTS" c _._ ____.....__ I.. 1_::> I

.t.0I.: I 1-1'" I " ! H I d I0,.".0 i~w j ,. I I C j li\" ~ l;;,~ ! J I

1£llTnAIlC£ TY?EI ,{ "c I C ~- "0 "'-0 "', 'J t+ .Io I Z J u I I

\ka~ :~_. J~~LI--' I -I-,-r--r---l~L -,
::;0" _ ':ISO

",0" as" f(.Q.LJ·lot 9~ (" i, t iord~.LJ ,..,,; ,....."I I
I'22D II liS' \1.& o.z.!t.7.l? 4.,I<c.y I - !t...t1 11. dSo(.,11,/;,~.J " I

M~~~.s Ll ! ~~._)_!__~.!__L_J (, I
Io~o" 1.011 ~.::'I"'L fl.S5i5."I"." i-I""t I Ib ~.3 i I'

i-II-j-1lill II I
I,

SUMMARY a RECOMMENDt',TJONS:
I

Ch~ ~Jt.oJ,rJf'IJ;;- +o~ o.k -J. 't~. ") I I
D-.25



Vl\J d=

":+3,'

~.Lj (
I

------_.._._-~-------_. __._-- ----
PROJECT: Di::jIGNER: (')T:') (k-p»~

DinE: I-cl q /(10 //7hl
HYDROLOGIC AND CHANNEL INFORMATION SKETCH

ST/,TiON: ?'!'+7-+2(p (Uo '50)

EL._ .~

I AiW~.,,_-6 10', :I'. IIC0 J.
°1 = TW, = --L-l~ ~ TW_
°2 = TW2 = 11.3') ~o' 0.0014 1'/1 1 T

EL._ l. ".l.ill- r EL~
( 0 I u DeS/GIl OISCHMGE , sr.y 025 ) l MEA"I STREAM VELOCiTY= __

O2 ,, CHECK DISCHARGf., SAY O~O Oil 0100 M.\X. STREAM VELOCITY= _.__-
g-f-r~---

CULVERT HEADWATER COM PUTATION
" ~-- - J I >-t

OEseR IPTJO/l INLET CONT.· OUTLET CONTROL HW=H + he -:"So
.J ")0 '.4J.¥

o - SIZI': ii ; I;: g COST COM),lO/TS

I IwrriMlcE TYPE! ~ ~J_!\C I-2J~
o~+o

TW ..I. ho LSo
~ ?.J

H'V ~ I<.>~ -D 12- <>-- ----,--- --
\-\<o.~ 'i,u.. -H

I
la I198 Qb,,( ,S1- 1.1-- I rU..J- (o.±,...Q

t-{)if -r.+c;,0 390 ~ ·1 7,1 1.,1
1~D.".\-cfr1:ut

I 6·2.11.05
I I II

5'+0 II /'2"'> 3.7- '),7.. 'l.la I- i 2,(" o:t- 13 3,?-I 1111\1'+ ,,,,,,,,-j.,../) I

1-:>5 II 1,'57 4-.~ ~7.1 ;.&5 2.1- Vi' - 12.~ /0.1 Iy ~·'11 II

I f3 85 /1 In ,ql~2k;l.9, 1.1~ ~5.)1 If

I
I '166 Ib,3J )/ !3-11~ ,;r=~~ i "

'-I /-:-i. '-,1 I f-~r
I~I I I I I J_LLLi I ;

I
SUMMARY u RECOMMCNDAiIONS:

U"\(..U'V'I~ 6rro..-Ko It\..-\- -to (0.5-\ (At- d. 'tS.O

HYDROLOGIC AND CHM~NEL INFOR~,i,"TION
.T----------­
I

,
I

SUMMARY n RECOMMENDATIONS:

I \



~w.d.

_.. ..

PROJECT: DC:SIGNER: OTS C!( GI/5-
IhlCffDATE: I'LI-:r 1"10

-
HYDROLOGIC AND CHANNEL INFORMATION SKETCH

( th5'2JSTATiON: ?82.-tQZ
EL.__ / . ".

AH'>,;::_. ,/- <11"n3"~ J.
°1 = ___ TW1 :: ---

L _ ...
°2 ::: "'111

-- ?l~ ~_ TW_
I H2, :; EL lpS,cY" S( Q.&J.:b2> 'I, 1T

. L - J.L,L _ EL.lIl,q

( 0 I u DESIGN O/SCf(AnCE , Sr.'( 02~ ) MEAN STREt.M VELOCITY= __
O2 '" CIlEC~ O/5ellt,nCf.. SAY Q~o 0" 0100 I _ M,\X. STREAM VELOCITY= .___.

HEAD'NATER COMPUTATION ~ 1-:TCULVERT
" >-. _. ~ '"IOESCR IPTIOII o - SIZE ~LET GOtH'1 OUTLET CONTROL HW- H + no -LoS,) ~ i ~ g COST COMI.lEIITS

!ElmIMiCE TIn) J<'!: EI~I d !0,.0·1--' I' I LS ! "I'" "D "e c 1-...·2- 1 1 0 , 0 I ., , I ~. ;..
« '" f;t r J I j I! -j~<.a.clwrill,. 5'2. ttb.vc.. .'i?J ') .0 I ~ il'\l/~ rrwir,,(_.._-~ -, 1'--\ -

1 go • 1.1.3.1). LJ , I I .3 I II

I \\te I' 1."l'1\ 3S D.S"-r~ 11.~5· 2.') 1- k, 3.113,213.& I ! i (\ Ie-\. (()",~rO II
I::D " In 5,0 I.. ~~'~ 1- I-"::L~I~ OU'; k+ (om·f.

\ LjQ _"~~I_" ]". 'os 2~ 1- .H ~1141 'ii 1 old-(,,-\- ,,,,,1:,,,,
I I I I I I I

"I 15 II ,'.)fp II·a I I! I I I i", k-j CcM-t", I

I 2.18 i-Z;-I~,'S! '? 1;;:-;',5T~-;~i1Al!!L, ,
l'tO I,

,
IOLA-j 1(1 c~"ytOl.

SUMMAl1ya RECOMMENOiiTIONS:

c..ho..v')Y\e\ vreokoiA+ '\-0 ~o.~-1 (.-"t d, 0'68

hw,el..

/

(A,Lf

01,~

L<.. '2..

5~.'O

e-a.~

-r- .._... .- IHYDROLOGIC AND CHANNEL INFORMATION SKETC:-i
Si'A~'ION : ?> 51- .J:..'21b ( !J-5'3)

I

EI_. __ ,~_._"".

/ ,
i , // I' '"I IHfl,'~_ / 4-8 c~p ~ II

°1 = TI'II ::
!

J. -L_ -'-- _L '1__._M__
--~'1r----- :'" --:::::::::-_~.,.._ ...__~___, _ TW _

°2 = TWz :':: ___
I .. ~,/ .JJ' Q.&fl.'i5Cj '/, • ,:, I
I t:.L,- . I L ::~ ELW I

( 0 I • D'ESIGN O/5CIIl.nGE • S"'{ 02~ ) _I M£A.'j STK[AM VELOCITY=_·_°2 " CIIEeK OI3CIIAnCE. SAY Q~o OR (J'GO M/~X. smE~.M VELOCITY= .___

CULVERT HE:ADWATER COMPUTATiON ! ~ i,../ I
,I 1---- _'.J 1)-0)-

OESCR IPilON o - -,,, INLEFf OUTLET GON TROL HWo H+ '" - tS, I,; i ~'I "" """EN"
IWTriAIICE W?El

~ 1-._ ---I I~~------ia: I" -' I
!"! HW I ,(,' H d, P~-"I TW ", I LS,-! HII'I 5 in

f--.

~.. ,:,~t~,~ r3'l13-:J -J~tlb:P--,_.J.£""« ,;".1fla.((d I?f\c!.. 10'1-
i ~c-t\(JV\.J

110 " 11",,1 (.,1. M i~", b.Lb,,,1- 1;' !.El+.5 7 51_1~ "., I, ,<--, I
U(0.-h~~ 1'2.0 • I I, I I I j I I I I1.'1 i '1-.(" p.S <'·l-i,)'Z .3,(, - 13.(, 1.+ ,&.(.,18.(,1: D/Atld rc;y,j",,'

('2..) ~O K I.J.S.2.1~~_b812.~j3,LIT=-~·I.;-r?5J~.l!-L-1 1(-

/33 /, 2,051 'i?,2 ~.5lg'3 h,SI3}5 ,-_.J3.g! /.'71/0.4 110.4. I II

I 4(0 • as '-.3.0-,0.51,.0 12 ~I ~ 1,.7-12,313 !ill/e+ Ctl"'~"/
iso II h·s /1.0 .la~lio.~13.bI3.~ I -J3.~ ~~.b -/0,.1 flh!,,,,1

SUMMARY a RECOMMENOAiIONS:

C\\a. one. \ b,co\<Ol.A4- \-0 C.o~-I: at. e.\ Co~A I

,[) ;:<7



SO.D

SI. 0

55.8

5V·;

5'2.5 I

t; 3. 0

TI'II :: _

TWz =---
Q,:::_-­

O2 =---

PROJECT: _
---_..,---_._-----_._-----------------------~

D:-~rG •. '-R' 01 ~ ckGM~..::J' l.t.~. _

DI\TE; 1'2. f:t- 1'1 0 _..!!:iu
I-H-Y-O-R-O-L-O-G-IC-A-N-O-C-H-A-N-N-E-L-IN-F-O-R-,~-;:-A--T-lO-N·-·-,---------s-.K-,E-=TC H ;'\

STJ\iiON : '"3!D94-l]. 50 (11-94 )

'

I AH'!~~ L~~ L
.1 -~ ~ I-3. ~-._ - TW_I

44.0/ So~ 0.010\ ''', ~ -,f" I
El._ L =~ ELfLJ I

(
0, • (}ESIGII OISCHA"GE. Sf.( OZ5) M;:AN STREAM VELOCITY == _°2 " CHECK 015CHAflGf.. SAY 050 eR 0 '00 M.\X, STREAM VELOCITY = ._.__

~f-';----r-----;

CULVERT .. 1--' HEAD'NATER COMPUTATION. I§ >-t I I
,"'"'""" 0- "" INLET CDNT., OUTLET CDNTHCL HW" H'''' -LSo Ig 2gI"" ,,".D'"
1~IITnM;CE rm:1 H;,V HW l(c I H dc l-~i~1 Twj 11 0 r LSoIHI'''l ~ I~ g J

l------f--!-~'---'I__-.;-_+-··! ~_. -....:.J --~ -!------i

'-a.w.u ::~22-~ I I J I H_l*-'. InVl-.r<l\\tm/

I 105 to ,I/t ~ U_I-LLL:L "
2.00 " ~.oI ~ 0·5 2.~13,~ 4.Q I - 1~,9 12 Is.s-!"(o I

! I ! . I
l-----:..-_~Z..L;LjO~__II-lI./'t '7 '6,S ?J:"J.5" ~:z.s 5.1')1- Is.1 I 2~ .,

1-- -b'J.el?-='O~:.+._rt_ 1,'331 9 ,. 5.20 4.<0 l).~ 1- i5.3 ! 2 .I~.5" ~51 O",+\(Jr""l-

~--e~~-I-l-()?'-''''---~':~g~~ ~ J?~J-z--I~:il~;J=J- ~~~~~c;:-~.

400 1\ 2 12-./'1 Iro.11 5....f!s·l-!-l5:fl3 111·</IILI.'+/ I(JuUr·j,,,,},,)!

SUMMMye RECOMMENDATIONS:

Chevr\/'u1 brcoJ:OlA t- lo c.o.:/(- o:J d. S I. 0
'*~ f'p+ \a.bdt:.J..

IS''''' p.Q.O:->1:;,.
Ur.>.. cl sce0i...L •

. . 1,.

r-- 11'HYOROLOGIC AND CH,\NNEL INFOF\;·,i/l.TION SKETCH
STAT: ON : ~'iO+:g'2. !Ji55)

tH';~ EL_~~"c:;~ II
\., -- / '

I ~ L
OJ :: TW, = --1' ~--:::- -'---' - T\ I--/-----;.----....--, -_'0 'j -- r

j
' °2 ::: TWZ =--- El!'~.rf' e: g~O.Ill'::' 'I, EL~1.1t f 'r ji
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1/23/91 9: 36: 5 PAGE

tttttttttttttttttttttttt,ttttt,tttttttttttttttttti
HEC2 RELEASE DATED SEPT sa

ttttttttttttittttttttttttttttttttttttttttttttttttt

T3 HEC-2 ANALYSIS OF BREAKOUT TO NORTH OF CULVERT NO.50

THIS RUN EXECUTED 1/23/91 9: 36: 5

JI ICHECK INO NINV IDIR STRT METRIC HVINS WSEL FD

10

J2 NPROF

,.,
i.

IPLOT PRFVS XSECV

-I

XSECH FN ALLDC lew

75.5

CHNIM ITF.:ACE

I

o -I

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

38 39 43 42 23 24 ,., 7 4L v
8 26 17 0 38 43 13 14 15 16

17 18 77 53 21 22 54 0 38 43'.\~

42 41 "7 24 1 " 7 26 4 c
"v i. .J ,J

J5 LPRNT NUMSEC ttttttttREDUESTED SECTION NUMBERStttttttt

-10 -10

NC .016 .035 .030
aT 7 100 200 400 600v

SECTIONS CODED FROM LEFT TO RIGHT LOOKING DOWNSTREAM
SECTION 1 AT PARKWAY STA.34671
SECTION RATING CURVE ANALYSIS TO CHECK WEIR FLOW ESTIMATES OF BREAKOUT
OF FLOW ADJACENT TO CULVERT ALONG ROAD

XI I 8 40 73 (I 0 0
Gw 76.99 0 76.49 0 75.69 40 73.29 48 74.36 58h

GR 74.36 63 76.85 7 7 77.36 83'v

SECTION 2 AT PARKWAY STA.34736 WHICH CORRESPONDS WITH WEIR SECTION
LOCATION. ENERGY GRADE ELEV. AT THIS SEC. OR SEC.3 SHOULD AGREE
RESONABLY WELL WITH WEIR FLOW CALCULATIONS

XI 2 S 40 73 65 65 65
GR 77.63 0 77.13 0 76.33 40 75.93 48 75 58
GR 75 63 77.5 73 78 83

/:--.35



1/23/91 9: 36: 5 PAGE .~

i.

I
I

,.

SECTION 3 AT PARKWAY STA.34766 LOCATED 30 FT. UPSTREAM OF WEIR SECTION
XI 3 B 40 90 30 30 30
GR 77.93 (I 77.47 (I 76.63 40 76.23 48 73 60
GR 73 66 77 YO 78 120

E-3G

I



1/23/91 9:36: 5 PAGE 6

THIS RUN EXECUltD 1/23/91 9: 36: 11
iiiiiiiiti*ittttittittitttlttititiitttiitttttttttt

HEC2 RELEASE DATED SEPT 88

tiittitttttttttittttttttttiiiiiititttititiiittiiit

NOTE- ASTERISK ltl AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS lIST

HEC-2 ANALYSIS OF BREAKO

SUMMARY PRINTOUT

SECNO XlCH Q EUIIN XlBEL RBEl CWSEl CRIWS EG TOPWID DEPTH VCH , KUNCH

t 1.000 .00 100.00 73.29 75.69 76.85 74.93 74.93 75.36 22.73 1.64 5.28 30.00
i 1.000 .00 200.00 1~ 'lQ 75.69 76.85 75.46 75.46 76.06 26.62 2.17 6.25 30.00, ,).L,

i 1.000 .00 400.00 73.29 75.69 76.85 76.38 76.38 76.91 65.45 3.09 6.06 30.00
t 1.000 .00 600.00 73.29 75.69 76.85 76.70 76.70 77 .35 72.38 3.41 6.76 30.00

t 2.000 65.00 100.00 75.00 76.33 77 .50 76.33 76.33 76.70 28.25 1.33 4.91 30.00
t 2.000 65.00 200.00 75.00 76.33 77.50 76.83 76.83 77.21 55.27 1.83 5.09 30.00
t 2.000 65.00 400.00 75.00 76.33 77.50 77.29 77.29 77.77 72.17 2.29 5.62 30.00
t 2.000 65.00 600.00 75.00 76.33 77.50 77.61 77 .61 78.24 75.26 2.61 5.95 30.00

l. t 3.000 30.00 lOO.OO 73.00 76.63 77.00 76.70 .00 76.72 51.74 3.70 1.10 30.00
t 3.000 30.00 200.00 73.00 76.63 77.00 77.20 .00 77.24 82.89 4.20 1.69 30.00
t 3.000 30.00 400.00 73.00 76.63 77.00 77.73 .00 77 .82 111. 94 4.73 2.45 30.00

/.
t 3.000 30.00 600.00 73.00 76.63 77 ,(H) 78.17 .00 78.28 120.00 5.17 /.84 30.00

:,.,.

£-37
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1/23/91 9:36: ~ PAGE 7.J

HEC-2 ANALYSIS OF BREAKO

SUMMARY PRINTOUT

SECNO a alOB aCH GROB KtXNl KtXNCH KiXNR KtCHSl SSTA STeHl STeHR ENOST

t. 1.000 100.00 .00 100.00 .00 .00 30.00 .00 .00 42.55 40.00 73.00 65.27
t 1.000 200.00 .00 200.00 .00 .00 30.00 .00 .00 40.78 40.00 73.00 67.40
t 1.000 400.00 43.52 356.48 .00 16.00 30.00 .00 .00 5.b5 40.00 73.00 71.10
t 1.000 600.00 133.93 466.07 .00 16.00 30.00 .00 .00 .00 40.00 73.00 72.38

t 2.000 100.00 .00 100.00 .00 .00 30.00 .00 26.31 40.06 40.00 73.00 68.31
t 2.000 200.00 21. 50 I7!L 50 .00 16.00 30.00 .00 26.31 15.05 40.00 73.00 70.32
t 2.000 400.00 121.62 278.38 .00 16.00 30.00 .00 26.31 .00 40.00 73.00 72.17
t 2.000 600.00 242.97 356.96 .06 16.00 30.00 35.00 26.31 .00 40.00 73.00 75.26

t 3.000 100.00 0" 99.98 .00 16.00 30.00 .00 -66.67 36.49 40.00 90.00 88.22• L

t 3.000 200.00 6.04 193.85 .10 16.00 30.00 35.00 -66.67 13.01 40.00 90.00 95.90
t 3.000 400.00 48.62 347.04 4.34 16.00 30.00 35.00 -66.67 .00 40.00 90.00 111. 94
t 3.000 600.00 117.34 465.48 17.18 16.00 30.00 35.00 -66.67 .00 40.00 90,00 120.00

t

/
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1/23/91 9:36: 5 PAGE 8

HEC-2 ANALYSIS OF BREAKO

SUMMARY PR)NTOUT

SECNO Q ElMIN EllC XlBEl RBEl CWSEl CRIWS EG \}CH TOPWID 10lKS

l 1.000 100.00 73.29 .00 75.69 76.85 74.93 74.93 75.36 5.28 22.73 147.67
l 1.000 200.00 73.29 .00 75.69 76.85 75.46 75.46 76.06 6.25 26.62 127.73
l 1.000 400.00 73.29 .00 75.69 76.85 76.38 76.38 76.91 6.06 65.45 65.63
l 1.000 600.00 73.29 .00 75.69 76.85 76.70 76.70 -r1 7r 6.76 72.38 69.87I, ....\.1

l 2.000 100.00 75.00 .00 76.33 77.50 76.33 76.33 76.70 4.91 28.25 153.78
l 2.000 200.00 75.00 .00 76.33 77 .50 76.83 76.83 77.21 5.09 55.27 88.03
l 2.000 400.00 75.00 .00 76.33 77.50 77 .29 77 .29 77.77 5.62 72.17 73.n
l 2.000 600.00 75.00 .00 76.33 77 .50 77.61 77.61 78.24 5.95 75.26 65.80

t 3.000 100.00 73.00 .00 76.63 77 .00 76.70 .00 76.72 1.10 51. 74 2.18
l 3.000 200.00 73.00 .00 76.63 77.00 77 .20 .00 77.24 1. 69 82.89 3.89
l 3.000 400.00 73.00 .00 76.63 77.00 77.73 .00 77 .82 2.45 111.94 6.21

• 3.000 600.00 73.00 .00 76.63 77.00 78.17 .00 78.28 2.84 120.00 6.91

I
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