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1.0 INTRODUCTION

1.1

1.2

PURPQOSE

This report is intended to serve as documentation for the hydrologic and
hydraulic analysis of the 99th Avenue watershed. The hydrology was
submitted ahead of the complete drainage repbrt so that the hydraulic
analysis and preliminary design may be performed at a higher level of
confidence. The review comments for the preliminary hydrology have

been incorporated in this report.

PROJECT DESCRIPTION

The intent of the project is to study some of the existing intersections
along 99th Avenue between Bell Road and Thunderbird Road and the
associated drainage conditions along 99th Avenue in /Sun City. The
cross streets included in the study are uttq/n Driv;, Burns Dr/ive,

Greenway Road, Boswell Boulevard, and Thunderbird Road.

e L

This project's scope includes the complete design of improvements at
Thunderbird and Greenway Road and concept design at the other

intersections.

2.0 HYDROLOGY

2.1

HYDROLOGIC FEATURES

2.1.1 General Watershed Description
Ninety-ninth Avenue is aligned generally north to south through
the project limits and the direction of flow in the central portion
of Sun City is north to south. The watershed centers on 99th

Avenue with an average width of about 4000 feet. Lengthwise
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2.1.2

the watershed extends northward from Thunderbird Road (the

terminus) to Beardsley Road.

For the purpose of this study the watershed is divided into eight
sub-areas with concentration points located at all six of the
project intersections as well as at Beill Road and Del Webb
Boulevard. The total basin area is 4.4 square miles 2.1 of which

is upstream of Bell Road. (See the Watershed Diagram, Exhibit 1).

Beardsley Road Channel

East of 99th Avenue on the north side of Beardsley Road there is
a berm which forces runoff from the north to a large culvert
which drains diagonally across the intersection to a large channel.
The Beardsley Road channel drains westward to the Agua Fria
River. This channel and berm system diverts runoff from an area
upstream that would otherwise drain into Sun City along 99th
Avenue. The contributing watershed to the existing culvert is
approximately 350 acres. The watershed is largely undeveloped
except for a multi-family/commercial development (about 20
acres) and a large single and multi-family subdivision which is
currently under construction. This subdivision, known as
Parkridge | and Il is approximately 100 acres in size and is
providing retention of the 100-year, 2-hour storm. This leaves a
net contributing area of approximately 250 acres. By using the
results of a hydrology study of the Beardsley Road Channel
performed by FCDMC, we can extropolate some runoff quantities
for the concentration point at the culvert. The FCDMC Q's for a
1600 acre contributing area are as follows: Qg = 40 cfs, Q5 =

352 cfs, Q;, = 582 cfs. Since the time of concentration for this
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of the intersection and culvert. The calculations performed to

quantify the flow split are also included in the Appendix.

TABLE 1
COMBINED OVERTOPPING AND PIPE FLOW
at DEL WEBB BOULEVARD
HW ELEV. | HW DEPTH | INCOMING PIPE FLOW OVERTOPPING DEPTH OF
FLOW TO DEL WEBB FLOW OVERTOPPING
CHANNEL FLOW
(ft.) (ft.) (cfs) {cfs) (cfs) (ft.)
1209.8 5.45 503 503 0 0.0
1210.7 6.35 700 594 105 0.9
1210.9 6.55 800 612 184 1.1
1211.1 6.75 900 630 270 1.3
The results of this analysis were used to divert flow out of the
watershed in the HEC-1 modeling. -
2.1.4 Other Existing Drainage Features

The developed areas on either side of 99th Avenue have storm
drain systems which drain into the 99th Avenue channel. All of
the streets have curb and gutter. Some of the collector streets
transition from normal crown to inverted crown approaching 99th
Avenue. On such streets there is usually a single catch basin in
the center of the street at the point where the pavement sloping
down from 99th Avenue meets the center of the collector street

forming a sump condition.

There are three existing golf courses which lie partially or

completely within the project watershed. They are River View
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area is much larger, we will double the cfs/ac. ratios for our
purposes. This is a conservative approach. This yields Qs = .05
cfs/ac. {13 cfs/250 ac., Q,_= 110 cfs, Qg, = 182 cfs. The:
capacity of theith 4.5 feet of headwater is
approximately 225 cfs. Therefore, the Beardsley Road Channel

will divert the runoff up to and including the 50-year storm to the
W

“ra,

Agua Fria River and out E’_.f,_t_h_‘?.‘ 99th Avenue watershed. o

2.1.3 Del Webb Boulevard Channel
The 99th Avenue channel begins at Union Hills Drive and drains
south to Del Webb Boulevard. Where Del Webb Boulevard
crosses 99th the open channel enters a five-barrel 48 inch pipe
culvert. The culvert makes a curve to the west turning almost 90
degrees and outlets into the Del Webb Boulevard channel. The
Del Webb channel drains south westerly out of the 99th Avenue

watershed to the Agua Fria River.

The existing five barrel culvert has the capacity to intercept and
divert up to 500 cfs before overtopping occurs. This flow rate is
roughly equivalent to the runoff rate expected from the %r
storm event. The Del Webb channel has a capacity far exceeding
500 cfs. Overtopping occurs when the runoff rate in the 99th
Avenue channel exceeds the culvert capacity. The discharge
which overtops the headwall drains southward down 99th
Avenue. An overtopping analysis was performed in order to
evaluate the flow split. As the flow rate increases, the ratio of
overtopping flow to pipe flow increases rapidly. Table 1 and
Figure 1 (in Appendix 1) illustrate the results of the overtopping

analysis. Exhibits 4a and 4b are the plan view and cross-sections
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and Palm Brook Country Clubs and Union Hills Golf Course. All
three were constructed to retain all runoff from major stvdi'ms.

However, River View has a small lake near its southeast end
which overflows into an adjacent street during heavy runoff. The
Palm Brook and Union Hills courses have been excluded from the
subbasin drainage. The eastern portion of River View, west of

Boswell Boulevard, has been excluded as well.

2.2 ANALYTICAL APPROACH

2.2.1

2.2.2

Drai Criteri
The criteria to be used for hydraulic design according to the scope
of work is the 50-year storm. However, preliminary analysis
indicates that designing for that magnitude of storm event is not
practical or feasible. See Tables 5 and 6 for existing capacities.
In light of that we modeled the 2, 5, 25 and 50-year storms in
order to build rating curves at the intersections in an effort to
determine a suitable design storm for the project. See Section

3.3 of this report for more information on design approach.

Hydrologic Parameters

The project hydrology was performed according to the Drainage
Design Manual for Maricopa County. Volume |, Hydrology. The
basic hydrologic data used to compute time of concentration and

K, are given in Table 2.



TABLE 2
HYDROLOGY TABLE
for HEC-1 Data Compilation, Existing Conditions
Conc. Drng. L Top Conc. Pt. | Slope | Surface Kb Concentration Point
Point Area Elev. Elev. Types Description
{sq. mi.) | (mi.) (ft.) (ft.) (ft/mi.)
1 713 11.97|1248.0| 1213.0 17.8 A 0.023 | 99th Ave. @ Del Webb Blvd.
2 1.138 2.081 1248.0 1200.0 23.1 A 0.022| 99th Ave. @ Bell Road.
3 .248 .91 1 1206.0] - 1193.0 14.3 A 0.026 | 99th Ave. @ Hutton Drive.
4 .689 | 1.33[1198.0!/ 1183.0 11.3 A 0.023 | 99th Ave, @ Burns Drive.
5 .397 1.67] 1198.01 1174.0 14.4 A 0.025 | 99th Ave. @ Greenway Road.
6 327 .85 | 1181.0 1166.0 17.6 A 0.025 | 99th Ave. @ Boswell Blvd.
7 .200 .85 | 1178.0 1159.0 22.4 A 0.027 | 99th Ave. @ Cameo Drive.
8 .104 1.27 ] 1182.0 1154.0 22.0 A 0.026 | 99th Ave. @ Thunderbird Road.
2.2.2.1 Rainfall Losses
The rainfall losses were computed with the Green and
Ampt Method. The rainfall loss parameters are included
in detail in the Appendix and the results are summarized
in Table 3.
TABLE 3
SUMMARY OF GREEN & AMPT PARAMETERS
for
Existing Conditions
SUB-BASIN 1A DTHETA PSIF XKSAT RTIMP BASIN AREA
1 0.107 0.150 7.7 0.09 56.0 0.713
2 0.105 0.190 6.6 0.14 54.4 1.138
3 0.067 0.170 6.8 0.11 85.0 0.248
4 0.122 0.210 6.4 0.17 49.6 0.689
5 0.097 0.250 5.7 0.18 61.9 0.397
6 0.098 0.250 5.7 0.20 62.8 0.327
7 0.110 0.230 6.2 0.18 51.0 0.200
8 0.110 0.250 5.6 0.21 55.0 0.104
9 0.107 0.150 7.7 0.09 56.0 0.435
6




TABLE 4

2.2.2.2 Soils Data

The source for soils data is the Sojl Survey of Maricopa
County, Arizona, central part published by the U.S. Soil
Conservation Service.
which has the watershed and subbasins delineated on it.
Table 4 is a soil survey Index for the soils found within
the project watershed. The tal')le provides a listing of
the soil series (by map symbol), the soil texture and the

Green and Ampt Parameters for the given soil texture.

Exhibit 2 is a General Soils Map

99th AVENUE WATERSHED SOIL SURVEY INDEX

SOIL SERIES SOIL TEXTURE GREEN & AMPT PARAMETERS
(Map Symbol) XKSAT PSIF DTHETA®*

Mr clay loam 0.04 8.2 0.15

Mp clay loam 0.04 8.2 0.15

TrB gravelly clay loam 0.04 8.2 0.15

TrA gravelly clay loam 0.04 8.2 0.15

Tg gravelly clay loam 0.04 8.2 0.15

Th gravelly clay loam 0.04 8.2 0.15

VE clay 0.01 12.4 0.05

PsA loam w/caliche @ 12" 0.20 6.1 0.25

PT loam w/caliche @ 12" 0.20 6.1 0.20

LcA loam 0.25 5.7 0.25

Lb loam 0.25 5.7 0.25

Tw loam 0.25 5.7 0.25

Le loam 0.25 5.7 0.25

GxA gravelly loam 0.25 5.7 0.25

PeA gravelly loam 0.25 4.3 0.25

*Normal moisture level.

Sources: 1.) Soil Survey of Maricopa County, Arizona, Central Part. U.S.S.C.S.
2.) Drainage Design Manual for Maricopa County, Arizona. Table 4.2.
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2.2.2.3 Rainfall
The rainfall was computed using point rainfall data from
the NOAA Atlas and Maricopa 'County's "PREFRE" and
"MCUHP1" computer programs for computing the rainfall
depths, distribution and areal reduction. A six-hour
storm duration was used for all frequencies as per Table

2.1 of the Drainage Design Manual.

2.2.3 HEC-1 Modeling

3.0 HYDRAULICS

The HEC-1 program used for this project was the 1990 release,
Version 4.0. The Watershed Schematic Flow Diagram (Exhibit 1)
illustrates the sub-basin orientation and routing pattern used to
model the project watershed. There are eight watershed sub-.
basins. Sub-basin 1 is the hydraulically most distant from
Thunderbird Road which is the outfall of the project watershed.
The concentration point for sub-basin eight is the 99th Avenue
channel at Thunderbird Road. All sub-basin concentration points
are located along the channel. The channel routing was modeled
with the Muskingum-Cunge Routing Method which is one of the
methods recommended for urbanized concentrated flow routing
by the Drainage Design Manual. The 2, 5, 25 and 50-year storm
were modeled. The print-out for the 2-year storm is included in

Appendix 1.

3.1 EXISTING HYDRAULIC FEATURES
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The existing hydraulic features of the project consist of the 99th Avenue
Channel, the cross street culverts, the catch basins and storm drain

systems. The following sections describe these features in more detail.

3.1.1 99th Avenue Channel
This drainage structure is a gunite lined channel which is located
in the center median of 99th Avenue. It extends from Bell Road
through Thunderbird Road continuing south to Grand Avenue then
southeasterly to the New River. The channel varies slightly in
cross-section depth and capacity from Bell Road to Thunderbird
Road. The channel was originally built in 1970-71 as a part of
the 99th Avenue roadway project by the Maricopa County
Highway Department. With the exception of additional street

crossings and culverts the channel is unchanged from that time.

The channel's cross-section is described approximately as having
a 2 to 3 foot bottom width and 4.5 to 5:1 side slopes. The depth
varies from approximately 4 feet to 5 feet and the bed slope
varies from about 0.0020 to 0.0030 ft./ft. The average channel
capacity in this reach is about 850 cfs flowing full. The channel
section transitions into and out of the existing culverts by
widening the bottom and steepening the sides keeping the top

width and bed slope nearly constant.

The channel's cross-section downstream of Thunderbird Road has
a slightly greater hydraulic capacity. The channel geometry is

approximately as follows: 7 foot bottom width, 3.5 to 4:1 side

9




3.1.2

3.1.3

slopes, 4.5 foot depth and a bed slope of 0.0026 ft./ft. The
average channel capacity in this reach is about 1210 cfs flowing
full.

Crossroad Culverts

All of the existing culverts in the project limits are 2-barref 10'x4’
reinforced concrete box culverts. They were built according to
the 1959 Arizona Highway Department Construction Standards
for H-20 loading. The culverts all have straight headwalls without
wings. Hendrich, Eberhart & Associates recommends that
MCDOT analyze the existing culverts structurally before this
project is finalized to assure that they are suitable for extension

and continued use.

Street Drainage

Ninety-ninth Avenue was built as an inverted crown roadway so
that the entire right-of-way drains to the channel in the center
median except at some of the intersections. Most of the
intersections have catch basins built over the culverts so the
crossroad drainage enters the channel via the culvert. Some of
the crossroads are crowned above the channel so that the runoff
flows outward into the side street itself. It is collected there in
existing catch basins and conveyed via storm drain pipe into the

channel.

Throughout the project the top of the channel is separated from
the travel lane by a 4 to 6 inch vertical curb. In some reaches

there are catch basins adjacent to the curb which outlet into the

10




channel while elsewhere the curb is gapped periodically to allow
street runoff to flow directly down the gunite slope into the

channel.
3.2 ANALYSIS OF EXISTING FEATURES

3.2.1 99th Avenue Channel
The channel was analyzed for capacity by computing the normal
depth flow at three stages: 1 foot of freeboard, flowing full and
1 travel lane open in each direction. For simplicity the channel
capacity was analyzed at two locations, downstream of Burns
Drive and Thunderbird Road. The channel's hydraulics at Burns
Drive were used to build a tailwater rating curve for all the culvert
analyses except for Thunderbird Road.. The channel hydraulics at
Thunderbird were used to evaluate the culvert at that location.
Table 5 lists the results of the_channel analyses at the two

locations. Plots of existing channel cross-sections are given in

Appendix Il.
TABLE 5
EXISTING CHANNEL CAPACITIES
CHANNEL CAPACITY
CROSS SECTION w/ 1' of w/ 0' of w/ ONE
LOCATION FREEBOARD FREEBOARD LANE OPEN

(cfs) (cfs) (cfs)
BURNS DR., 130' D.S. of CL 455 845 1075
T-BIRD RD., 125' D.S. of CL 700 1210 1425

3.2.2 Crossroad Culverts

The existing culverts are described in section 3.1.2. The culverts

11




were all analyzed to determine their capacity with a headwater
elevation such that only one lane of traffic in each lane remained
open. The purpose being to determine the minimum capacity for
future culverts at each location. The culverts were analyzed for
inlet and outlet control conditions. The procedures used were the
HDS-5 design nomographs and the tailwater rating curves
described in Section 3.2.1 lists the results of the existing culvert

analysis. Profiles of existing culverts are included in Appendix Il.

TABLE 6 EXISTING CULVERT DATA
CULVERT EXISTING LENGTH CULVERT
LOCATION CAPACITY* (ft) SIZE
(cfs)
HUTTON DR. 500 102 2-10"x 4’
BURNS DR. 720 58 2-10'x &4
GREENWAY RD. 700 80 2-10"'x 4'
BOSWELL BLVD. 630 58 2-10'x 4’
CAMEQ DR. 700 47 2-10"'x 4
T-BIRD RD. 720 58 2-10'x 4’

* The culvert's capacity is described as the flow through the culvert when
depth inundates the roadway such that only one lane of traffic in each dir.
remains open. :

3.3 CULVERT DESIGN APPROACH
Two basic scenarios were explored for the design of new or extended
culverts at each of the intersections. One scenario invoived the design
of new culverts based upon the improvement of the 99th Avenue
channel at some future date. Since the existing channel and culvert

system is incapable of containing the 5-year storm runoff at Thunderbird

12
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Road it would be desirable to improve the drainage along 99th Avenue.

However, it is beyond our scope of work to improve the entire corridor
or even any part of the channel other than the areas disturbed by
intersection improvements. So we briefly investigated the possibility of
constructing new culverts now which would not decrease the present
capacity and would potentially increase the capacity substantially in the
future if channel improvements were to be made. The first design
approach is as follows: assume that the existing channel was improved
from Grand Avenue (or possibly for the New River) to Bell Road. The
channel slope could be decreased slightly to allow greater depth at
Thunderbird Road and continuing north . The increased depth (2.5 feet
to 3 feet) would allow the construction of culver'gsyvith a 7 foot height
instead of the present 4 feet. The c_hanngl wal cotild be steepened to
increase the bottom width from\2 feet to 30 feét." The result would
be culverts and a channel with ca?)\écities of\a\l‘njg,st/2300 cfs instead of

the present 700 cfs.

This approach requires the assumption that the channel will be improved
in the described fashion in the not-too-distant future ( the cost may be
prohibitive) but on the other hand it eliminates the undesirable
alternative of extending or building new culverts which are extremely
inadequate in terms of capacity. This design approach has been
eliminated from detailed study because: it would be much costlier than
the second approach; it requires assumptions about future channel
improvements which may never occur; and it would not enhance the

drainage capacity until channel improvements occurred.

13




The second design approach is the preferred approach. This scenario
operates under the premise of maintaining the status quo. That is, the
culverts for each of the intersection improvement alternatives are
designed to maintain the capacity of the existing culvert while allowing
one lane of traffic in each direction to remain 6pen. Using this design
method the culvert size may remain the same as existing {in some cases)
which allows for extending the existing culvert. The culvert size may
change though, because of two reasons: 1) The incrveased length may
cause significant head loss resuiting in the need for a larger culvert size
to maintain the existing flow capacity or 2) The allowable headwater
depth may be less at the new headwall location than at the existing
location requiring a larger culvert to maintain capacity. In all of the
developed intersection improvement alternatives, two of the culverts
would be extended and the remainder would be replaced with larger
culverts. The results of the preliminary designs are summarized in Table
7. The culvert design sheets and plan view drawings of all alternatives

are included in Appendix II.
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TABLE 7

PROPOSED CULVERT SIZES FOR SELECTED ALTERNATIVES

ALTERNATIVE CULVERT DESIGN DESIGN CULVERT
LOCATION CAPACITY * LENGTH SIZE
(cfs) (ft)
HUTTON DR. 500 1435 2-10'x4
BURNS DR. 720 1434 3-10'x4'
A GREENWAY RD. 700 1297 2-12' x4
BOSWELL BLVD. 630 1435 2-10"x 4'
T-BIRD RD. 720 1543 3-10'x 4
HUTTON DR. 500 200 2-10'x 4
BURNS DR. 720 200 2-12' x4
c GREENWAY RD. 700 200 2-12'x 4
BOSWELL BLVD. 630 200 2-10'x 4"
T-BIRD RD. 720 1013 2-12'x4
HUTTON DR. 500 948 2-10'x 4
BURNS DR. 720 893 - 3-10"x4'
E GREENWAY RD. 700 1142 2-12'x 4
BOSWELL BLVD. 630 891 2-10'x 4
T-BIRD RD. 720 896 2-12'x 4

* The culvert's capacity is described as the flow through the culvert when the
depth inundates the roadway such that only one lane of traffic in each direction

remains open.

4.0 RESULTS OF ANALYSIS

The resuits of the hydrologic analysis as computed with HEC-1 are tabulated
in Table 8. Results shown are for the 2, 5, 25 and 50-year flows at the five
intersections included in the study plus Cameo Drive. The table shows that the
peak flows at Thunderbird Road are approximately twice the magnitude of the

flows at Hutton Drive for all storm frequencies computed. At all locations

existing culverts are 2-10' x 5' CBC's.
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TABLE 8 PEAK FLOW RATING TABLE
for
PROJECT INTERSECTIONS ALONG 99th AVENUE
CONC. CUMULATIVE FLOOD FREQUENCY
INTERSECTION POINT | DRAINAGE AREA{ 2 YEAR 5 YEAR | 25 YEAR | 50 YEAR
{sq. mi.) (cfs) (cfs) (cfs) (cfs)
HUTTON DRIVE 3 2.10 348 637 1141 1407
BURNS DRIVE 4 2.79 484 _910 1669 2034 |
GREENWAY ROAD 5 3.19 554 1042 1915 2338
BOSWELL BLVD. 6 3.51 631 1180 2172 2638
CAMEQO DRIVE 7 3.71 670 1256 2317 2813
T-BIRD ROAD 8 3.82 683 1284 2366 2882

5.0

The results of the hydraulic analysis reveals that the channel and culverts are
Exhibit 3

illustrates the peak flows at each intersection for the 2, 5, 25, and 50-year

capable of safely passing the 2 to 4-year storm runoff only.

storms. In addition, the existing channel and culverts capacities are plotted on

the graph as O's or X's, respectively.

CONCLUSIONS AND RECOMMENDATIONS

The drainage facilities for 99th Avenue from Bell Road to Grand Avenue are
very inadequate. The channel has a history of overtopping on a regular basis
and the culverts have even less capacity than the channel. The street drainage
is adequate only as long as the channel is not flowing full. The solution to the
drainage deficiencies may be an improved channel and culvert system or a new
storm drain system or a combination of the two. However, these types of
improvements would involve major reconstruction of the channel and culverts

and minor reconstruction of the cross streets and 99th Avenue as well.

Therefore, to remain within the intention of the original scope of work we

recommend that the drainage improvements be designed to maintain or

16
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SOILS DATA




SUBBASIN 1
WEIGHTED INITIAL ABSTRACTION (IA)
Land Use Area Area 1A Wagtd.
1A
type sq. miles percent inches inches
RESIDENTIAL 0.666 93.41 0.11 0.103
ICOMMERCIAL 0.047 6.59 0.06 - 0.004
Total 0.713 100 AVG, = 0.107
HYDRAULIC CONDUCTIVITY (XKSAT)
Map Unit Area Area XKSAT log(Ks)*
(%area)
type sq. miles percent inches inches
CLAY 0.063 8.8 0.01 -0.177
CLAY LOAM 0.365 51.2 0.04 -0.716
LOAM 0.231 32.4 0.25 -0.195
SANDY LOAM 0.047 6.6 0.40 -0.026
LOAM w/ CALICHE 0.007 1.0 0.20 -0.007
Total 0.713 100 Log AVG. = 0.08
99G&ACAL.XLS Page 1




SUBBASIN 1
WEIGHTED DTHETA
Land Use Area Area DTHETA DTHETA
condition
type sq. miles percent
RESIDENTIAL 0.666 93.41 NORMAL 0.15
COMMERCIAL 0.047 6.59 NORMAL 0.15
Total 0.713 100 Wghtd. DTHETA= 0.150
VEGETATIVE COVER AREA and XKSAT adj.
Land Use Area Area Percent Veg. Cover]
type sq. miles percent percent
RESIDENTIAL 0.666 93.41 29
COMMERCIAL 0.047 6.59 9
Total 0.713 AVG.= 27.7%
XKSAT adj.= 0.09
99G&ACAL.XLS Page 2




SUBBASIN 1

NATURAL IMPERVIOUS COVER RTIMP (%)

Map Unit Area Area Rock Outcrop * %R.O.*
(%area)
sq. miles percent percent
CLAY 0.063 8.84
llcLay LoaM 0.365 51.19
LLOAM 0.231 32.40
SANDY LOAM 0.047 6.59
LOAM w/ CALICHE 0.007 0.98
Total 0.713 100 %R.0. =

MAN-MADE IMPERVIOUS COVER RTIMP (%)

Land Use Area Area % Imp. Area Inc.
ROW
type sq. miles percent percent
RESIDENTIAL 0.666 93.41 55
COMMERCIAL 0.047 6.59 70
Total 0.713 100
AVG, = 55.99%
LG Card

99G&ACAL.XLS Page 3




SUBBASIN 2
WEIGHTED INITIAL ABSTRACTION (1A)
Land Use Area Area 1A Wagtd.
1A
type sq. miles percent inches inches
RESIDENTIAL 0.987 86.73 0.11 0.095
COMMERCIAL 0.151 13.27 0.07 0.009
Total 1.138 100 AVG, = 0.105
HYDRAULIC CONDUCTIVITY (XKSAT)
Map Unit Area Area XKSAT log(Ks)*
(%area)
type sq. miles percent inches inches
CLAY 0.166 14.6 0.01 -0.292
CLAY LOAM 0.200 17.6 0.04 -0.246
LOAM 0.664 58.3 0.25 -0.351
SANDY LOAM 0.068 6.0 0.40 -0.024
LOAM w/ CALICHE 0.040 3.5 0.20 -0.025
Total 1.138 100 Log AVG. = 0.12
99G&ACAL.XLS Page 4




l SUBBASIN 2
l WEIGHTED DTHETA
I Land Use Area Area DTHETA * DTHETA
condition
type sq. miles percent
‘ I RESIDENTIAL 0.987 86.73 NORMAL 19%
COMMERCIAL 0.151 13.27 NORMAL 19%
l Total 1.138 100 Wghtd. DTHETA= 0.190
l VEGETATIVE COVER AREA and XKSAT adj.
Land Use Area Area Percent Veg. Cover
l type sq. miles percent percent
RESIDENTIAL 0.987 86.73 32
l COMMERCIAL 0.151 13.27 8
I Total 1.138 AVG.= 28.8%
l XKSAT adj.= 0.14
I 99G&ACAL.XLS Page 5




SUBBASIN 2

NATURAL IMPERVIOUS COVER RTIMP (%)

Map Unit Area Area Rock Outcrop * %R.0.*
(%area)
sq. miles percent percent
ICLAY 0.166 14.59
lleLay Loam 0.200 17.57
ILoam 0.664 58.35
SANDY LOAM 0.068 5.98
LOAM w/ CALICHE 0.040 3.51
Total 1.138 100 %R.0. =

MAN-MADE IMPERVIOUS COVER RTIMP (%)

| Land Use Area Area % Imp. Area Inc.
ROW

| type sq. miles percent percent
[RESIDENTIAL 0.987 86.73 52
COMMERCIAL 0.151 13.27 70
Total 1.138 100

AVG, = 54.39%

LG Card

99G&ACAL.XLS Page 6




SUBBASIN 3
WEIGHTED INITIAL ABSTRACTION (l1A)
Land Use Area Area 1A Watd.
1A
type sq. miles percent inches inches
RESIDENTIAL 0.169 68.15 0.07 0.048
ICOMMERCIAL 0.079 31.85 0.06 0.019
Total 0.248 100 AVG, = 0.067
HYDRAULIC CONDUCTIVITY (XKSAT)
Map Unit Area Area XKSAT log(Ks)*
(%area)
type sq. miles percent inches inches
ICLAY 0.047 19.0 0.01 -0.379
llcLay LoAM 0.026 10.5 0.04 -0.147
|LOAM 0.167 67.3 0.25 -0.405
SANDY LOAM 0.008 3.2 0.40 -0.013
Total 0.248 100 Log AVG. = 0.11
99GACAL.XLS Page 7




I SUBBASIN 3
I WEIGHTED DTHETA
l Land Use Area Area DTHETA * DTHETA
I condition
| type sq. miles percent
I RESIDENTIAL 0.169 68.15 NORMAL 0.17
COMMERCIAL 0.079 31.85 NORMAL 0.17
I Total 0.248 100 Wghtd. DTHETA= 0.170
l VEGETATIVE COVER AREA and XKSAT adj.
Land Use Area Area Percent Veg. Cover]
I type $q. miles percent percent
RESIDENTIAL 0.169 68.15 10
I COMMERCIAL 0.079 31.85 3
I Total 0.248 AVG.= 7.8%
I XKSAT adj.= 0.11
l 99G&ACAL.XLS Page 8




SUBBASIN 3

NATURAL IMPERVIOUS COVER RTIMP (%)

Map Unit Area Area Rock Outcrop * %R.O.*
(%area)
sq. miles percent percent
CLAY 0.047 18.95
CLAY LOAM 0.026 10.48
LOAM 0.167 67.34
SANDY LOAM 0.008 3.23
Total 0.248 100 %R.0. =

MAN-MADE IMPERVIOUS COVER RTIMP (%)

Land Use Area Area % Imp. Area Inc.
ROW
type sq. miles percent percent
RESIDENTIAL 0.169 68.15 85
COMMERCIAL 0.079 31.85 85
Total 0.248 100
AVG. = 85.00%
LG Card

99G&ACAL.XLS Page 9




SUBBASIN 4

WEIGHTED INITIAL ABSTRACTION (1A)

Land Use Area Area 1A - Wgtd.
| p
( type sq. miles percent inches inches
[RESIDENTIAL 0.618 89.70 0.11 0.099
COMMERCIAL 0.020 2.90 0.07 0.002
GOLF COURSE 0.045 6.53 0.20 0.013
G. C. LAKES 0.006 0.87 1.00 0.009
Total 0.689 100 AVG. = 0.122

HYDRAULIC CONDUCTIVITY (XKSAT)
Map Unit Area Area XKSAT log(Ks)*
(%area)
type $q. miles percent inches inches
ICLAY LOAM 0.184 26.7 0.04 -0.373
liLoam 0.477 69.2 0.25 -0.417
lcLay 0.028 4.1 0.01 -0.081
Total 0.689 100 Log AVG. = 0.13
99GAACAL.XLS Page 10




SUBBASIN 4
I WEIGHTED DTHETA
I Land Use Area Area DTHETA " DTHETA
condition
type $q. miles percent
I [RESIDENTIAL 0.618 89.70 NORMAL 0.21
llcoMMERCIAL 0.020 2.90 NORMAL 0.21
I IG-OLF COURSE 0.045 6.53 NORMAL 0.21
G. C. LAKES 0.006 0.87 NORMAL 0.21
l Total 0.689 100 Wghtd. DTHETA= 0.210
l VEGETATIVE COVER AREA and XKSAT adj.
| Land Use Area Area Percent Veg. Cover
I type sq. miles percent percent
RESIDENTIAL 0.618 89.70 31
I COMMERCIAL 0.020 2.90 5
lGOLF COURSE 0.045 6.53 80
l G. C. LAKES 0.006 0.87
Total 0.689 AVG.= 33.2%
I XKSAT adj.= 0.17
I 99GAACAL.XLS Page 11




SUBBASIN 4

NATURAL IMPERVIOUS COVER RTIMP (%)

Map Unit Area Area Rock Outcrop %R.0.*
(%oarea)
sq. miles percent percent
{[CLAY LOAM 0.184 26.71
LOAM 0.477 69.23
CLAY 0.028 4.06
[rotal 0.689 100 %R.0. =
MAN-MADE IMPERVIOUS COVER RTIMP (%)
Land Use Area Area % Imp. Area Inc.
ROW
type sq. miles percent percent
RESIDENTIAL 0.618 89.70 53
COMMERCIAL 0.020 2.90 70
GOLF COURSE 0.045 6.53
lc. c. LAKES 0.006 0.87
Total 0.689 100
AVG, = 49.57%
LG Card

99G&ACAL.XLS

Page 12




SUBBASIN 5
WEIGHTED INITIAL ABSTRACTION (I1A)
Land Use Area Area 1A Wagtd.
1A
( type sq. miles percent inches inches
IRESIDENTIAL 0.365 91.94 0.10 0.092
[cCOMMERCIAL 0.032 8.06 0.06 0.005
Total 0.397 100 AVG. = 0.097
HYDRAULIC CONDUCTIVITY (XKSAT)
Map Unit Area Area XKSAT log(Ks)*
(%area)
type sq. miles percent inches inches
SANDY LOAM 0.014 3.5 0.40 -0.014
ICLAY LOAM 0.107 27.0 0.04 -0.377
LOAM 0.276 69.5 0.25 -0.419
Total 0.397 100 Log AVG. = 0.16
99GAACAL.XLS Page 13




SUBBASIN 5
WEIGHTED DTHETA
Land Use Area Area DTHETA DTHETA
condition
type sg. miles percent
RESIDENTIAL 0.365 91.94 NORMAL 0.25
COMMERCIAL 0.032 8.06 NORMAL 0.25
Total 0.397 100 Wghtd. DTHETA= 0.250
VEGETATIVE COVER AREA and XKSAT adj.
|| Land Use Area Area Percent Veg. Cover
f type sq. miles percent percent
(RESIDENTIAL 0.365 91.94 27
lcOMMERCIAL 0.032 8.06 3
Total 0.397 AVG.= 25.1%
XKSAT adj.= 0.18
99GMACAL.XLS Page 14




SUBBASIN 5

NATURAL IMPERVIOUS COVER RTIMP (%)

Map Unit Area Area Rock Outcrop %R.0.*
(%area)
sq. miles percent percent
SANDY LOAM 0.014 3.53
CLAY LOAM 0.107 26.95
LOAM 0.276 69.52
Total 0.397 100 %R.0. =
MAN-MADE IMPERVIOUS COVER RTIMP (%)
|| Land Use Area Area % Imp. Area Inc.
ROW
{l type sq. miles percent percent
IRESIDENTIAL 0.365 91.94 59
lcCOMMERCIAL 0.032 8.06 95
Total 0.397 100
AVG, = 61.90%
LG Card

99G&ACAL.XLS

Page 15
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SUBBASIN 6

WEIGHTED INITIAL ABSTRACTION (1A)

Land Use Area Area 1A * Watd.

1A
type sq. miles percent inches inches
RESIDENTIAL 0.307 93.88 0.10 0.094
lcOMMERCIAL 0.020 6.12 0.06 0.004
Total 0.327 100 AVG. = 0.098

HYDRAULIC CONDUCTIVITY (XKSAT)

Map Unit Area Area XKSAT log(Ks)*
(%area)
type 5q. miles percent inches inches
CLAY LOAM 0.069 211 0.04 -0.295
LOAM 0.258 78.9 0.25 -0.475
Total 0.327 100 Log AVG. = 0.17
99GXACAL.XLS Page 16




SUBBASIN 6
WEIGHTED DTHETA
“ Land Use Area Area DTHETA DTHETA
condition
(l type sq. miles percent
[RESIDENTIAL 0.307 93.88 NORMAL 0.25
[comMMERCIAL 0.020 6.12 NORMAL 0.25
Total 0.327 100 Wghtd. DTHETA= 0.250
VEGETATIVE COVER AREA and XKSAT adj.
“ Land Use Area Area Percent Veg. Cover
I type sq. miles percent percent
IRESIDENTIAL 0.307 93.88 25
lcoMMERCIAL 0.020 6.12
Total 0.327 AVG.= 23.5%
XKSAT adj.= 0.20
99G&ACAL.XLS Page 17
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SUBBASIN 6

NATURAL IMPERVIOUS COVER RTIMP (%)

LG Card

99G&ACAL.XLS Page 18

l Map Unit Area Area Rock Qutcrop * %R.O.*
L (%area)
sq. miles percent percent
l CLAY LOAM 0.069 21.10
LOAM 0.258 78.90
l L
l Total 0.327 100 %R.0. =
MAN-MADE IMPERVIOUS COVER RTIMP (%)
l Land Use Area Area % Imp. Area Inc.
ROW
l type sq. miles percent percent
RESIDENTIAL 0.307 93.88 61
I COMMERCIAL 0.020 6.12 90
I rTotaI 0.327 100
AVG. = 62.77%




SUBBASIN 7

WEIGHTED INITIAL ABSTRACTION (1A)

I Land Use Area Area 1A © Waotd. —l|
1A

| type sq. miles percent inches inches
RESIDENTIAL 0.200 100.00 0.11 0.110

Total 0.200 100 AVG. = 0.110

HYDRAULIC CONDUCTIVITY (XKSAT)

Map Unit Area Area XKSAT log(Ks)*

(%area)

type sq. miles percent inches inches
CLAY 0.017 8.5 0.01 -0.170
llcLay Loam 0.033 16.5 0.04 -0.231
ILoAM 0.150 75.0 0.25 -0.452

|
Total 0.200 100 Log AVG. = 0.14
99G&ACAL.XLS Page 19




l SUBBASIN 7
l WEIGHTED DTHETA
I ‘ Land Use Area Area DTHETA * DTHETA
condition

{ type sq. miles percent
I RESIDENTIAL 0.200 100.00 NORMAL 0.23
l Total 0.200 100 Wghtd. DTHETA= 0.230
I VEGETATIVE COVER AREA and XKSAT adj.

Land Use Area Area Percent Veg. Cover

I type sq. miles percent percent
l RESIDENTIAL 0.200 100.00 33
l Total 0.200 AVG.= 33.0%
I XKSAT adj.= 0.18
I 99GAACAL.XLS Page 20




SUBBASIN 7

NATURAL IMPERVIOUS COVER RTIMP (%)

Map Unit Area Area Rock Outcrop %R.0.*
~(%area)
sq. miles percent percent
ICLAY 0.017 8.50
llcLAY LoAM 0.033 16.50
ILoAM 0.150 75.00
Total 0.200 100 %R.0. =
MAN-MADE IMPERVIOUS COVER RTIMP (%)
| Land Use Area Area % Ilmp. Area Inc.
- ROW
| type sq. miles percent percent
RESIDENTIAL 0.200 100.00 51
Total 0.200 100
AVG. = 51.00%
LG Card

99G&HACAL.XLS

Page 21




SUBBASIN 8
WEIGHTED INITIAL ABSTRACTION (1A)
Land Use Area Area 1A Wagtd.
1A
type sq. miles percent inches inches
RESIDENTIAL 0.104 100.00 0.1 0.110
Total 0.104 100 AVG. = 0.110
HYDRAULIC CONDUCTIVITY (XKSAT)
Map Unit Area Area XKSAT log(Ks)*
(%area)
type sq. miles percent inches inches
CLAY 0.013 12.5 0.01 -0.250
CLAY LOAM 0.020 19.2 0.04 -0.269
LOAM 0.071 68.3 0.25 -0.411
Total 0.104 100 Log AVG. = 0.12
99GAACAL.XLS Page 22




SUBBASIN 8
WEIGHTED DTHETA
L.and Use Area Area DTHETA DTHETA
condition
type 5q. miles percent
RESIDENTIAL 0.104 100.00 NORMAL 0.25
Total 0.104 100 Wghtd. DTHETA= 0.250
VEGETATIVE COVER AREA and XKSAT adj.
l Land Use Area Area Percent Veg. Cover
| type sq. miles percent percent
RESIDENTIAL 0.104 100.00 80
Total 0.104 AVG.= 80.0%
XKSAT adj.= 0.21
99GAACAL.XLS Page 23




SUBBASIN 8

NATURAL IMPERVIOUS COVER RTIMP (%)

Map Unit Area Area Rock Outcrop %R.0.*
(%area)
sq. miles percent percent
CLAY 0.013 12.50
CLAY LOAM 0.020 19.23
ILoAM 0.071 68.27
Total 0.104 100 %R.0. =
MAN-MADE IMPERVIOUS COVER RTIMP (%)
Land Use Area Area % Imp. Area Inc.
ROW
type sq. miles percent percent
RESIDENTIAL 0.104 100.00 55
Total 0.104 100
AVG, = §5.00%
LG Card

99G&ACAL.XLS

Page 24




RAINFALL DATA




*% QU TPUT DATA***
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES

PRECIPITATION FREQUENCY VALUES FOR PUEBLO FUTURO, ARIZONA

PRIMARY ZONE NUMBER= 7 - !
SHORT-DURATION ZONE NUMBER= 8

POINT VALUES

RETURN PERIOD
DURATION 2-YR 5-YR 10-YR 25-YR 50-YR  100-YR  500-YR

5-MIN .32 42 .48 .58 .65 .73 .90  5-MIN

10-MIN .48 .63 T4 .88 1.00 1.11 1.38 10-MIN
15-MIN .58 .79 .93 1.13 1.28 1.43 1.78 15-MIN
30-MIN .76 1.06 1.25 1.52 1.73 1.94 2.42 30-MIN
1-HR .93 1.30 1.55 1.89 2.16 2.42 3.03 1-HR

2-HR 1.02 1.43 1.70 2.08 2.37 2.66 3.33 2-HR
3-HR 1.07 1.51 1.80 2.20 2.51 2.82 3.53 3-HR
6-HR 1.18 1.66 1.99 2.43 2.78 3.12 3.9 6-HR
12-HR 1.28 1.83 2.19 2.69 3.08 3.46 4.35 12-HR
264-HR 1.39 . 2.00 2.40 2.96 3.38 3.81 4.79  24-HR

* IF YOUR SITE IS IN ARIZONA OR NEW MEXICO, PLEASE CONSULT THE
FOLLOWING PAPER FOR REVISED DEPTH-AREA VALUES:
DEPTH-AREA RATIOS IN THE SEMI-ARID SOUTHWEST UNITED STATES
NOAA TECHNICAL MEMORANDUM NWS HYDRO-40
ZEHR AND MYERS
AUGUST 1984

INPUT DATA

PROJECT NAME=PUEBLO FUTURO, ARIZONA

20NE= 7 SHORT-DURATION ZONE= 8

LATITUDE= .00 LONGITUDE= 100.00 ELEVATION= 0
2-YR, 6-HR PCPN= 1.18 100-YR, 6-HR PCPN= 3.12

2-YR, 24-HR PCPN= 1.39 100-YR, 24-HR PCPN= 3.81

** %% END OF RUN ***%*
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DEL WEBB CHANNEL SPLIT-FLOW ANALYSIS
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Del Webb Channel Tailwater

1207

1206.5

1206

1205.5

1205

Tailwater Depth (ft)

1204.5

1204

1203.5
0 166 316 587 714

Q (cfs)



NATURAL CHANNELS

VARIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

VARIABLE TO BE SOLVED (Y,Q OR S) ? Y Enter up to 20 cross-section points.
Enter <Return> only for distance to end.
Q (CFS) ? 166
S (FT/FT) ? .004 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF

....................................

RESULTS 23 10.16 .016

24 10.1 .015

Y= 5.29 FT 28 4.25 .015
A= 25.47 SF 40 4.05 .015
p= 25.25 FT 51 4.5 .015
V= 6.52 FPS 55 10.0 .016

-
1]

1.12  SUPER-CRITICAL FLOW 59 10.23 .016

<shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu

...............................................................................

NATURAL CHANNELS

VARIABLES LIST?
Y - FLOWMELEVATION

Q - FLOWRATE S - CHANNELSLOPE

VARIABLE TO BE SOLVED QORSY?Y Enter up to 20 cross-section points.
Enter <Returp$ only for distance to end.
Q (CFs) ? 166
S (FT/FT) ? .004 CROSS-SECTION POINTS

DIST /ELEV COEFF DIST ELEV COEFF

10.1, .016
22 016
RESULTS 23 .016
24 .015
Y= 5.29 FT 28 4.25
A= 25.47 SF 40 4.05
P= 25.25 FT 51 4.5 .015
v= 6.52 FP 55 10.0 .016
F= 1.12 / SUPER-CRITICAL FLOW 59 10.23 .016

3 10.06

I<Shif <Prt Sc> print <Return> repeat <Space Bar> bask to menu

pec WEBS
C A/ /él /tllﬁ/é;' l—
CHENVE

7A/L wapTEN
FNALYSCS
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VARIABLES LIST:

NATURAL CHANNELS

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
lVARlABLE TO BE SOLVED (Y,QOR S) 2 Y Enter up to 20 cross-section points.
Enter <Return> only for distance to end.
Q (CFS) ? 316 .
ls (FT/FT) ? .0036 CROSS-SECTION POINTS 5 )//(
DIST ELEV COEFF DIST ELEV COEFF .
.................................... T
I 0 10.1 .016
22 9.7 .016
RESULTS 23 10.16 .016
l 2% 10.1 .015
Y= 5.85 FT 28 4.25 .015
A= 39.17 sF 40 4.05 .015
P= 26.61 FT 51 4.5 .015
lv= 8.07 FPS 55 10 .016
‘ F= 1.14  SUPER-CRITICAL FLOW 59 10.23 .016
‘ I 73 10.06 .016

<shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu




l NATURAL CHANNELS
VARIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
l\IARIABLE TO BE SOLVED (Y,Q OR S) 7 Y Enter up to 20 cross-section points.
Enter <Return> only for distance to end.
(CFS) ? 587 .
F (FT/FT) ? .0036 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF Z S )//(
l 0 10.1 .016 ——
22 9.7 016
RESULTS 23 10.16 .016
24 10.1 .015
IY= 6.57 FT 28 4.25 .015
A= 57.69 SF 40 4.05 .015
P= 28.38 FT 51 4.5 .015
IV= 10.18 FPS 55 10 016
F= 1.21  SUPER-CRITICAL FLOW 59 10.23 .016

l<Shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu

...............................................................................




- Em .
"

NATURAL CHANNELS

VARIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

VARIABLE TO BE SOLVED (Y,QOR S) ?2 Y Enter up to 20 cross-section points.
Enter <Return> only for distance to end.
Q (CFS) ? 74
S (FT/FT) ? .0036 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF

.................................... 50 YK

l o 10.1 .016
2 9.7 .016 _

RESULTS 23 10.16 .016

2% 10.1 .015

Y= 6.86 FT 28 4.25 .015

A= 65.28 SF 40  4.05 .015

- 29.09 FT 51 4.5 .015

10.9 FPS 55 10.  .016

-
L}

1.23  SUPER-CRITICAL FLOW 59 10.23 .016

<Shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu




lVARlABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

NATURAL CHANNELS

IVAR!ABLE TO BE SOLVED (Y,Q OR S) ? Q Enter up to 20 cross-section points.
Enter <Return> only for distance to end.

Y (FT) ? 9.5
lS (FT/FT) ? .0036 CROSS-SECTION POINTS

DIST ELEV COEFF DIST ELEV COEFF

RESULTS 40 4.05 .015

2287.02 CFs

140.19 SF 59 10.23 .016
35.55 FY 73 10 .016
16.31 FPS
1.33  SUPER-CRITICAL FLOW

>
n

< O
n

R N s
[»
n
wm o
LV BN
-
[= 2]
wn
. .
28
o w

-
n

<shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu

DEC WEBS
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I NATURAL CHANNELS

VARIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

lVAR!ABLE TO BE SOLVED (Y,QOR S) ?2 Y Enter up to 20 cross-section points.
Enter <Return> only for distance to end.

S (FT/FT) ? .0036 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF

IQ (CFS) ? 200

l 0 10.1 .016
2 9.7 .06

RESULTS 23 10.16 .016

2% 16.1 .015

lv= 5.46 FT 28 4.25 .015
A= 29.51 SF 40 4.05 .015
p= 25.66 FT 51 4.5 .015
Iv= 6.78 FPS 55 10 .016
F= 1.09 SUPER-CRITICAL FLOW 59 10.23 .016

<shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu

NATURAL CHANNELS

VARIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

VARIABLE TO BE SOLVED (Y,QOR S) ?7 Y Enter up to 20 cross-section points.

Enter <Return> only for distance to end.
Q (CFS) ? 250

S (FT/FT) ? .0036 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF

I 2 9.7 .01
RESULTS 23 10.16 .016

26 10.1 .015

Y= 5.63 FT 28 4.25 .015
IA= 33.87 SF 40 4.05 .015
p= 26.09 FT 51 4.5 .015
v= 7.38 FPS 55 10 .016
Ir= 1.11  SUPER-CRITICAL FLOW 59  10.23 .016
73 10.06 .016

|<Shift> <Prt Sc> print <Return> repeat <Space Bar> back to meru

NATURAL CHANNELS

VARIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

VARIABLE TO BE SOLVED (Y,Q OR S) ?7 Y Enter up to 20 cross-section points.
Enter <Return> only for distance to end,




Q (CFS) ? 450
S (FT/FT) ? .0036 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF

22 9.7 .016
RESULTS 23 10.16 .06

24 10.1 .015
Y= 6.26 FT 28 4.25 .015
A= 49.69 SF 40 4.05 .016
P= 27.62 FT 51 4.5 .015
V= 9.06 FPS 55 10.0 .016
F= 1.15  SUPER-CRITICAL FLOW 59 10.23 .016
73 10.06 .016

<shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu




1216.00

1214.00

1212.00

1210.00

1208.00

1206.00

Headwater Elevation (ft)

3
5

1202.00

1200.00

1198.00

Del Webb Culvcrt/Channel Headwater

166

316
Q (cfs)

587

714




T17A JVE. CHprrze, @

I PEL WEBL [BLvp < uwever
I CULVERTS Lt — h/ EAD W/?’TE",( /51 - LVJ/J .
DIAMETER (IN) 7 48 HEADWATER (FT)  FLOWRATE (CFS)
LENGTH (FT) 2 130
I 1208.35 _oc___ 29.86 7 YK,
FRICTION COEFF (FTA1/6) ? .013 1208.45  oC  42.23 -
ENT+EXIT COEFF 2.5 1208.55 oC  51.72
INLET CONTROL COEFF 2.5 1208.65 OC  59.72 .
I 1208.75  oC  66.76 &= /6¢ cfs
INV ELEV OUT (FT) 2 1204.25 1208.85 oOC  73.1%
INV ELEV IN (FT) ? 1204.35 1208.95 OC  79.00 C?/
lTAlLHATER ELEV (FT) 7 1205.3 1209.05 IcC  82.85 éé/ = 33 c¥s
ELEV INCREMENT (FT) 7 1 1209.15 I 84.37 W = ,
1209.25  IC  85.87 H 1= 12084
1209.35 Ic  87.33
1209.45 IcC  88.78
1209.55 IcC  90.20
| 1209.65 IC 91.60
| l 1209.75 Ic 92.97
1209.85 Ic 94.33
I<Shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu
l CULVERTS
RESULTS
lnAMETER (IN) 7 48 HEADWATER (FT)  FLOWRATE (CFS)
LENGTH (FT) ?7 130
: 1208.35 oc 29.86 , ZS 7/(
FRICTION COEFF (FT*1/6) ? .013 1208.60 oc 55.86 '
NT4EXIT COEFF 2 .5 1208.85 oc  73.14
INLET CONTROL COEFF 2 .5 1209.10 Ic  79.72 -
1209.35 Ic  83.62 & 53 7 0715
Imv ELEV OUT (FT) ? 1204.25 1209.60 Ic  87.33
INV ELEV IN (FT) ? 1204.35 1209.85 Ic  90.90 @/éé/ - 7 'F.T
TAILWATER ELEV (FT) 7 1206.6 1210.10 I 94.33 . [l <
LEV INCREMENT (FT) 7 .25 1210.35 Ic  97.64
lE 1210.60  1C  100.84 HWZS = |212.0
1210.85 IC  103.95
1211.10 I 106.96
l 1211.35 Ic 109.89
1211.60 Ic  112.75
1211.85 IC  115.53
I 1212.10 Ic  118.25
'Shi ft> <Prt Sc> prin <Return> repeat <Space back to menu

DIAMETER (IN)

'ENGTH CFT)

RESULTS
WATER (FT) FLOWRATE (CFS)

1208. oc 29.86

FRICTION COEF, ? .013 1208.75 66.76
INT*EXIT COEFF 7.5 1209.15 IC 75.63




CULVERTS
l RESULTS
DIAMETER (IN) 748 HEADWATER (FT)  FLOWRATE (CFS) 5 y/ .
LENGTH (FT) ? 130 - —
I 1208.35 oc 29.86 '
FRICTION COEFF (FT~1/6) ? .013 1208.55 oc 51.72
ENT+EXIT COEFF ?.5 1208.75 oc 66.76 C?‘-" 3 /é 07%
IXNLET CONTROL COEFF 2.5 1208.95 oc 79.00 .
1209.15 IC 84.37
INV ELEV OUT (FT) ? 1204.25 1209.35 IC 87.33 Q/éé/ - é 2 c:7p-5
INV ELEV IN (FT) ? 1204.35 1209.55 IC 90.20 J
lTAlLHATER ELEV (FT) ? 1205.9 1209.75 Ic 92.97 71-/ WS = /203‘ 70
ELEV INCREMENT (FT) ? .2 1209.95 IC 95.67
1210.15 IC 98.29
1210.35 IC  100.84
l 1210.55 IC  103.34
| 1210.75 Ic  105.77
1210.95 IC  108.14
l 1211.15 IC  110.47
1211.35 I 12.75
I<shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu
l CULVERTS
RESULTS
'anAnETER CINY ? 48 HEADWATER (FT)  FLOWRATE (CFS) ' SO )/ /\/’
ENGTH (FT) ? 130
1208.35 ocC 29.86
I;lucnou COEFF (FT*1/6) ? .013 1208.85 IC 70.41 67 = 7/4 c7£5
NT+EXIT COEFF ? .5 1209.35 IC 78.92
INLET CONTROL COEFF 7.5 1209.85 IC 86.60
1210.35  1c  93.66 C?//é/. = 143 cfs
'mv ELEV OUT (FT) ? 1204.25 1210.85 Ic  100.21 /
INV ELEV IN (FT) ? 1204.35 1211.35 IC  106.37 [.7! Wsa = )2/4. 7
TAILWATER ELEV (FT) ? 1206.9 1211.85 Ic  112.18
lELEV INCREMENT (FT) 7.5 1212.35 Ic 17.7m
1212.85 Ic  122.99
1213.35 IC  128.06
1213.85 1Ic 132.93
l 1214.35 Ic  137.63
1214.85 IC_ 142.17
1215.35 IC  146.57

I 1215.85 IC 150.85

lshifb <Prt Sc> print <Return> repeat <Space Bar> back to menu




e — |

CULVERTS
l RESULTS
DIAMETER (IN) 7 48 HEADWATER (FT) FLOWRATE (CFS)
LENGTH (FT) ? 130
1208.35 oc 29.86
FRICTION COEFF (FT*/6) ? .013 1208.55 oc 51.72
ENT+EXIT COEFF ?7 .5 1208.75 oc 66.76

INLET CONTROL COEFF ?7 .5 1208.95 oc 79.00 R
1209.15  IC  84.37
? 1204.25 1209.35  Ic  87.33 q? =450 c'FJ/géé/
? 1204.35 120955  Ic 9020 , ’
TAILWATER ELEV (FT) ? 1206.2 1209.75  IC  92.97 Hw= 1209. 8§
ELEV INCREMENT (FT) ? .2 1209.95 (o 95.67
1210.15  1C  98.29

l 1210.35 IC 100.84

INV ELEV QUT (FT)
INV ELEV IN (FT)

1210.55 IC 103.34
1210.75 IC 105.77
1210.95 {~ 108.14
1211.15 IC 110.47
1211.35 IC 112.75

<Shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu

| CULVERTS
1 RESULTS
IAMETER (IN) 2 48 HEADWATER (FT)  FLOWRATE (CFS)
tsncm (FT) ? 130
1208.35 oc  29.86
lnucnou COEFF (FTA1/6) ? .013 1208.55 oC  51.72 2
NT4EXIT COEFF 7.5 1208.75  OC  66.76 -
INLET CONTROL COEFF ? .5 1208.95 1C 78.92 C? - S é g < ~5/"S_AA/
1209.15 Ic  82.08 - ‘
Imv ELEV OUT (FT) ? 1204.25 1209.35 Ic  85.12 HW = 12040
INV ELEV IN (FT) ? 1204.35 1209.55 Ic  88.06
TAILWATER ELEV (FT) 7 1206.5 1209.75 I 90.90
7 .2 1209.95 IC  93.66

LEV INCREMENT (FT)
' 1210.15 1C 96.33
1210.35 1c 98.94

1210.55 IC 101.47
I 1210.75 IC 103.95
1210.95 Ic 106.37
1211.15 IC 108.73

I 1211 c

Ishift> <Prt Sc> print <Return> repeat <Space Bar> back to menu

DIAMETER (IN) ‘
leucm (FT) ? 130 3

CULVERTS
RESULTS
WATER (FT) FLOWRATE (CFS)

.35 oc 29.86
oc s51.72
66.76

FRICTION COEFF (FT*1/6)

'N'HEXIT COEFF




e |

CULVERTS
I RESULTS
DIAMETER (IN) 7 48 HEADWATER (FT)  FLOWRATE (CFS)
LENGTH (FT) 7 130
1208.35 oc 29.86
lmcnou COEFF (FTA1/6) 2 .013 1208.45 oc 42.23

ENT+EXIT COEFF ? .5 1208.55 oc 51.72

1208.65 OC  59.72 CQ: 273 §c7£5'/§ b/,

INLET CONTROL COEFF ? .5
1208.75 oc 66.76 ,
INV ELEV OUT (FT) ? 1204.25 12088 o 7w HW=)208 S0
INV ELEV IN (FT) 7 1204.35 1208.95 oc 79.00
AILWATER ELEV (FT) ? 1205.6 1209.05 Ic 82.85
‘LEV INCREMENT (FT) 7 .1 1209.15 Ic 84.37
1209.25 ic 85.87
‘ 1209.35 Ic 87.33
: I 1209.45 IC 88.78
1209.55 ic 90.20
1209.65 1c 91.60
I 1209.75 Ic 92.97
1209.85 Ic 94.33
lshift> <Prt Sc> print <Return> repeat <Space Bar> back to menu
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NATURAL CHANNELS

VARIABLES LIST:

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE C C/l VEerTT
VARIABLE TO BE SOLVED (Y,Q OR S) ? Q Enter up to 20 cross-section points,
Enter <Return> only for distance to end.
(FT) 2 10.1 SECT /lonw A-~H4
(FT/FT) 7?7 .00373 CROSS-SECTION POINTS

DIST ELEV COEFF DIST ELEV COEFF

Y
0 11.1 .016
l .1 10.55 .016

..................

RESULTS 22 10.4 .016
36 9.95 .016
= 3.65 CFS 36.1 10.32 .016
= 2.41 SF 79 10.4 .016
p= 18.82 FT 79.1 9.8 .016
= 1.51 FPS 101 10.28 .016
= 0.74 SUB-CRITICAL FLOW 126 10.47 .016
126.1 10.88 .016
IShift> <Prt Sc> print <Return> repeat <Space Bar> back to menu
I NATURAL CHANNELS
RIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
RIABLE TO BE SOLVED (Y,Q OR S) ? Q Enter up to 20 cross-section points.
Enter <Return> only for distance to end.
(FT) ? 10.3
S (FT/FT) ? .00373 CROSS-SECTION POINTS

DIST ELEV COEFF DIST ELEV COEFF

------------------------------------

RESULTS 22 10.4 .016
= 36 9.95 .016
Q= 16.57 CFS 36.1 10.32 .016
l 7.66 SF 79 10.6 .016
36.30 FT 79.1 9.8 .016
V= 2.16 FPS 109 10.28 .016
0.82 SUB-CRITICAL FLOW 126 10.47 .016
126.1 10.88 .016
ii ft> <Prt Sc> print <Return> repeat <Space Bar> back to menu
I NATURAL CHANNELS
VARIABLES LIST:
\! Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
RIABLE TO BE SOLVED (Y,QOR S) 7 Q Enter up to 20 cross-section points.
I Enter <Return> only for distance to end.

—#




f

IY (FT) ? 10.6

S (FT/FT) ? .00373 CROSS-SECTION POINTS

I DIST ELEV COEFF DIST ELEV COEFF
0 1.1 .01
.1 10.55 .016
l RESULTS 22 10.4 .0%6
36 9.95 .016
a= 104.68 CFS 26.1 10.32 .016
lA= 36.97 SF 79 104 .016
p= 126.89 FT 79.1 9.8 .01
= 2.83 FPS 101 10.28 .016
0.92 SUB-CRITICAL FtOW 126 10.47 .06

7“<

126.1 10.88 .016

...............................................................................

I<shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu

NATURAL CHANNELS

VARIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

.

ARIABLE TO BE SOLVED (Y,Q OR S) ? Q Enter up to 20 cross-section paints.
Enter <Return> only for distance to end.

' (FTY 2 10.9
(FT/FT) ? .00373 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF
I 0 11.1 .016
.1 10.55 .016
RESULTS 22 10.4 .016
[======z===zzz=zz= 36 9.95 .016
= 308.76 CFs 36.1 10.32 .016
A= 74.77 SF 79 10.4 .016
127.48 FT 79.1 9.8 .016
t 4.13 FPS 101 10.28 .016
F= 0.94 SUB-CRITICAL FLOW 126 10.47 .016
126.1 10.88 .016
lshift> <Prt Sc> print <Return> repeat <Space Bar> back to menu

NATURAL CHANNELS

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

RIABLE TO BE SOLVED (Y,Q OR S) ? Q Enter up to 20 cross-section points.
Enter <Return> only for distance to end.

IRlABLES LIST:

(FT) 71141

Y
(FT/FT) ? .00373 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF

RESULTS 22 10.4 .016

0 1.1 .016
I A 10.55 .016




IQ= 494.08 CFs 36.1 10.32 .016

A= 99.99 SF 79 10.4 .016
P= 127.69 FT 7.1 9.8 .016
V= 4.94 FPS 101 10.28 .016
F= 0.98 SUB-CRITICAL FLOW 126 10.47 .016
I 126.1 10.88 .016

<Shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu




l 97 22 Bye.
NATURAL CHANNELS Oy er Topp /;l’)
I/ARIABLES LIST: HAnalyss o F
Y - FLOW ELEVATION  Q - FLOWRATE S - CHANNEL SLOPE De) Wwebd Blud
IARIABLE TO BE SOLVED (Y,Q OR S) 7 Q Enter up to 20 cross-section points. C u /(/ 7

Enter <Return> only for distance to end.
(FT) ? 10.1

(FT/FT) 7 .00486 CROSS-SECTION POINTS SECTroN C-C
DIST ELEV COEFF DIST ELEV COEFF

RESULTS 43 10.03 .016
63 10.01 .016
= 6.81 CFS 82 9.95 .016 _—
= 5.08 SF 100 10.15 .016 L) ;
p= 57.95 FT 120 10.32 .016 j"/
I= 1.34 FPS 120.1 10.82 .016 p 0
= 0.80 SUB-CRITICAL FLOW
l:shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu
------------------------------------------------------------------------------- NG/
€& [
I NATURAL CHANNELS /< EsU L TS
ARIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
ARIABLE TO BE SOLVED (Y,Q OR 3) ? Q Enter up to 20 cross-section points.

Enter <Return> only for distance to end.
v (FT) ? 10.4

S (FT/FT) ? .00486 CROSS-SECTION POINTS
I DIST ELEV COEFF DIST ELEV COEFF
.1 10.45 .016
22 10.3 .016
l RESULTS 43 10.03 .016
63 10.01 .016
= 94.29 CFS 82 9.95 .016
= 30.85 SF 100 10.15 .016
. 112.69 FY 120 10.32 .016
V= 3.06 FPS 120.1 10.82 .016
I= 1.03  SUPER-CRITICAL FLOW
lshift> <Prt Sc> print <Return> repeat <Space Bar> back to menu
I NATURAL CHANNELS
VARIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
VARIABLE TO BE SOLVED (Y,Q OR S) ? Q Enter up to 20 cross-section points.

l Enter <Return> only for distance to end.




ﬁ

lY (FT) ? 10.6

S (FT/FT) 7 .00486 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF

A 10.45 .016
l RESULTS 22 10.3 .016

Q= 220.62 CFs 63 10.01 .016
A 54.65 SF 82 9.95 .016
P 120.34 FT 100 10.15 .016
V= 4.04 FPS 120 10.32 .016
IF 1.05  SUPER-CRITICAL FLOW 120.1 10.82 .016

I<Shift> <Prt Sc> print <Return> repeat . <Space Bar> back to menu
I NATURAL CHANNELS
VARIABLES LIST:
I Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
VARIABLE TO BE SOLVED (Y,Q OR S) ? Q Enter up to 20 cross-section points.
Enter <Return> only for distance to end.
l (FT) ? 10.9
(FT/FT) 1?7 .00486 CROSS-SECTION POINTS
DIST ELEV COEFF DISY ELEV COEFF
l 0 10.95 .016
.1 10.45 .016
RESULTS 22 10,3 .016
‘================ 43 10.03 .016
= 496.08 CFS 63 10.01 .016
A= 90.67 SF 82 9.95 .016
I= 120.87 FT 100 10.15 .016
= 5.47 FPS 120 10.32 .016
F= 1.1 SUPER-CRITICAL FLOW 120.1 10.82 .016

<shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu

...............................................................................
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CURRENT DATE: 08-08-1995
CURRENT TIME: 13:43:31

FILE DATE: 08-08-1995
FILE NAME: DWEBB

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

l 44344844883488484444448448343344883484444534883488434538a34834453853a8454a484444a4

43443444444444444444445338  FHWA CULVERT ANALYSIS 44343344448444844a444444448
443d4483444844444454548a8448 HY-8, VERSION 4.0 444443384a444454548aa4444a4
04340844565884488488458854448444084434844844444488444a344434a444a58aaaaa4ad4aaa4¢
°c° SITE DATA ° CULVERT SHAPE, MATERIAL, INLET °
° U 08844484444344444448444444564883444884444844848458304444854444804aa4a4444440
L ° INLET OUTLET CULVERT ° BARRELS °
°V° ELEV. ELEV. LENGTH ° SHAPE SPAN  RISE MANNING  INLET °
I° ° (FT) (FT) (FT)  ° MATERIAL (FT)  (FT) n TYPE °
° 1 °1204.35 1204.25 130.00 ° 5 RCP 4.00 4.00 .012 CONVENTIONAL®
o 2 o -] o
I L 3 L a o
Q ‘ L -] o
L] 5 o L] o

o 6 o ] o
35346444483308328844443433444436843443544888434453804034944445343343358448448444440

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

l 44488434852834844854488484885484848458848454485345334884385048443454448848a48a4444448

SUMMARY OF CULVERT FLOWS (CFS) FILE: DWEBB DATE: 08-08-1995
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY 1TR
1204.35 0 0 0 0 0 0 0 01
1206.38 100 100 0 0 0 0 0 01
1207.33 200 200 0 0 0 0 0 01
1208.14 300 300 0 0 0 0 0 01

I 1208.89 400 400 0 0 0 0 0 01
1209.77 500 500 0 0 0 0 0 0 1
1209.80 503 503 0 0 0 0 0 01

l 1210.72 700 594 0 0 0 0 0 105 3
1210.91 800 612 0 0 0 0 0 184 3
1211.09 900 628 0 0 0 0 0 269 3
1211.25 1000 642 0 0 0 0 0 355 3

l 1209.80 503 503 0 0 0 0 0 OVERTOPPING

,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

I HEAD HEAD TOTAL FLOW % FLOW

ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1204.35 0.00 0 0 0.00

1206.38 0.00 100 0 0.00

I 1207.33 0.00 200 0 0.00

1208.14 0.00 300 0 0.00

1208.89 0.00 400 0 0.00

I 1209.77 0.00 500 0 0.00

1209.80 0.00 503 0 0.00

1210.72 -0.00 700 1 0.20

I 1210.91 -0.01 800 4 0.54

1211.09 -0.00 900 3 0.38

1211.25 -0.00 1600 3 0.26
14446444544448444565445448885484844445444444544545444444555484333385844545444444

' <1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000
445855554566646884555565666466468050464445586564454658485838848464855886445554444548

Pt WeERRA
CUuULveELXLT

CVveRrTOrPPIL L
AL YS/s
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lCURRENT DATE: 08-08-1995 FILE DATE: 08-08-1995
CURRENT TIME: 13:43:31 FILE NAME: DWEBB

.....................................................................

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

DIs- HEAD- INLET  OUTLET
l CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH  VEL. DEPTH VEL. DEPTH
(cfs) (ft)  (ft) (ft) <Fé> (ft) (ftd) (fps) (ft) (fps) (ft)
lééééa’ééééééééééééééééééa’ééééééa’a’a’éa’ééééééééééééééééééa’ééa’éééa’ééa’ééa’ééééééééééa’éé

0 1204.35 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -0.20

100 1206.38 1.78 2.03 2-M2c 1.91 1.31 5.60 1.31 5.77 1.02
200 1207.33 2.76 2.98 2-M2c 3.05 1.88 6.89 1.88 7.31 1.64

l 300 1208.14 3.54 3.79 6-FFn 4.00 2.33 4.77 4.00 8.34 2.14
400 1208.89 4.31 4.54 6-FFn  4.00 2.70 6.37 4.00 9.14 2.57
500 1209.77 5.20 5.42 6-FFn  4.00 3.02 7.96 4.00 9.79 2.96

l 503 1209.80 5.23 5.45 6-FFn  4.00 3.03 8.01 4.00 9.81 2.97
594 1210.71 6.20 6.36 6-FFn  4.00 3.27 9.45 4.00 10.83 3.05
612 1210.9%1 6.42 6.56 6-FFn  4.00 3.31 9.74 4.00 11.26 3.15
628 1211.09 6.62 6.74 6-FFn  4.00 3.34 9.99 4.00 11.65 3.25

I 642 1211.25 6.80 6.90 6-FFn  4.00 3.37 10.22 4.00 12.01 3.35

El. inlet face invert 1204.35 ft El. outlet invert 1204.25 ft
I El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
43444488444484848304488544885444884484488448344438334344444945344a444859450444444444

Sedededeh SITE DATA dedekdr ke CULVERT INVERT e e e o e Je e Yo e e de e de e

INLET STATION (FT) 0.00

INLET ELEVATION (FT) 1204.35

OUTLET STATION (FT) 130.00
l OQUTLET ELEVATION (FT) 1204.25

NUMBER OF BARRELS 5

SLOPE (V-FT/H-FT) 0.0008
l CULVERT LENGTH ALONG SLOPE (FT) 130.00

*akk® CULVERT DATA SUMMARY ivirddeisieder sodedr i s e

BARREL SHAPE CIRCULAR

BARREL DIAMETER 4.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING’S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE
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ICURRENT DATE: 08-08-1995 FILE DATE: 08-08-1995
CURRENT TIME: 13:43:31 FILE NAME: DWEBB

.........
................

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

TAILWATER RATING CURVE

l FLOW(CFS)  W.S.E.(FT) DEPTH (FT)
0 1204.05 -0.20
100 1205.27 1.02
l 200 1205.89 1.64
300 1206.39 2.14
400 1206.82 2.57
l 500 1207.21 2.96
503 1207.22 2.97
700 1207.30 3.05
800 1207.40 3.15
l 900 1207.50 3.25
1000 1207.60 3.35
‘a’ééa’éééééééééééa‘éééééééééa‘éééééa’a’ééééééa’a’ééééééééa‘ééa’ééa’a’éa‘ééééééa’a’ééa‘ééa’a‘a‘éééé
44444455444545566445555558 ROADWAY OVERTOPPING DATA 44543444443445444455544444
444464834445846684335648444445454554668345885546548555655446544555445585645544464
l ROADMAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 50.00
**w% USER DEFINED ROADWAY PROFILE
' CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 0.00  1211.10
l 2 0.10  1210.55
3 22.00  1210.40
4 36.00  1209.95
5 36.10  1210.32
l 6 79.00  1210.40
7 79.10  1209.80
8 101.00  1210.28
I 9 126.00  1210.47
10 126.10  1210.88
4448444884456446646484645856485545685544684468585454444464445454445444443544544444
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TABLE 9

RATIO OF PEAK FLOWS TO WATERSHED AREA

PROJECT INTERSECTIONS ALONG 99th AVENUE

for

CONC. SUB-BASIN PEAK FLOWS per ACRE .
INTERSECTION | POINT AREA 2 YEAR 5 YEAR 25 YEAR 50 YEAR
{sq. mi.) {ac.) (cfs) (cfs/ac) (cfs) (cfs/ac) {cfs) {cfs/ac) (cfs) {cfslac)
HUTTON DRIVE 3 0.25 160 90 0.6 143 0.9 231 1.4 273 1.7
BURNS DRIVE 4 0.69 442 135 0.3 274 0.6 529 1.2 648 1.5
GREENWAY ROAD 5 0.40 256 71 0.3 133 0.5 251 1.0 309 1.2
BOSWELL BLVD. 6 0.32 205 a5 0.5 171 0.8 303 1.5 364 1.8
CAMEQ DRIVE 7 0.20 128 45 0.4 88 0.7 165 1.3 200 1.6
T-BIRD ROAD 8 0.11 70 14 0.2 28 0.4 56 0.8 69 1.0
BEARDSLEY RD. 9 0.39 250 N/A N/A 13 0.05 110 0.44 182 0.73
FCD STUDY N/A 2.50 1600 N/A N/A 40 0.03 352 0.22 582 0.36
99TH-Q.XLS 8/23/95
I




HEC-1 PROGRAM OUTPUT
50-YEAR STORM
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e e e v e e e e o e v A 3 e A0 90 e vl e i sk e e e e sl v ol v e g e A e o ek o e e e *****'k*********************************
* » * *
l* FLOOD HYDROGRAPH PACKAGE (HEC-1) * *  U.S. ARMY CORPS OF ENGINEERS  *
* SEPTEMBER 1990 * *  HYDROLOGIC ENGINEERING CENTER  *
* VERSION 4.0 * * 609 SECOND STREET *
I- * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 08/10/1995 TIME 08:49:06 * * (916) 756-1104 *
* * * *
ledededededdede ek ke dr Ak Ak R R kAR w R RN RT R Rk **********?****************************
X X XXXXXXX  XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX  XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: ‘DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL  LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-1 INPUT PAGE 1
IDeveeeeetenaans B R K S beveeeeSunnriesbunnnaiTunnns B PO 9nnnn 10
D
{5} 99TH AVENUE DRAINAGE STUDY MCDOT CONTRACT CY 1995-1
1D PROJECT LIMITS: BELL ROAD TO THUNDERBIRD ROAD
1D 25 YEAR 6- HOUR STORM COMPUTED BY CLARK UNIT HYDROGRAPH METHOD
1D RAINFALL LOSSES COMPUTED GY GREEN & AMPT METHOD
l D S e e e e o v o o 2 o 93 9 9 o 9 o o 3k o o ok o 3 ok o o 2k 3k o 2k r sk e e ok o ol vl ol sk o o o ok o o o ol ok e 7 o e o o o o o oy
10 **DRESENT** PRESENT CONDITION = FULLY DEVELOPED CONDITION
l D ¢ e sie i e o e o 2 e vk e e e 2 s o o o e e o e vl e ke ol e e e e ol ok ol ok e e ol 3k o e e e e e ok vie e o e e Yo v e o e e e e e ke
1D STUDY BY HENDRICH, EBERHART & ASSOC. TAB 3-29-1995
1D FILENAME = 99-50Yb.HC1
100} BASIN 1 DIVERSION "D1" REVISED 6-2-95 TO MODEL ACTUAL FLOW SPLIT
ID CONDITIONS AT DEL WEBB BLVD AND 99TH AS SURVEYED IN THE FIELD.
1D *REVISED 8-8-95,ADJUST DEL WEBB DIVERSION PER HY8 MODEL RESULTS.
1D *REVISED 7-3-95 TO EXCLUDE ALL OR PART OF THREE EXISTING GOLF
1D COURSES WHICH LIE WITHIN THE PROJECT WATERSHED LIMITS.
1D -
*D]AGRAM -
IT 3 300
10 4
KK 1
KM  SUB-BASIN 1
KM  6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964
BA 713

IN 15 -
KM  RAINFALL DEPTH Oﬁii:igzaks SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
PB  2.680

KM  THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 2.26

PC .000 0N .017 .026 .038 047 .058 .067 077 .087
PC .100 114 .134 178 .266 456 .688 .826 .892 931
PC .949 .962 974 .988  1.000

LG 107 .150 7.700 .110 56.000

uc 725 .540

UA 0 5 16 30 65 77 84 90 9% 97
UA 100

KK D1

KM  DIVERY FLOW FROM SUBBASIN 1

DT D1

D1 0 300 400 503 700 - 800 900

Da 0 300 400 503 594 612 630

KK R2

KM  ROUTE SUBBASIN 1 THROUGH REACH R2

RD 3200 .004 .016 TRAP 2 4

KK 2

KM  SUB-BASIN 2

KM  6-HOUR RAINFALL, PATTERN NO, 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964

BA 1.138

LG .105 190  6.600 .140 54.400
uc 671 .396
UA 0 5 16 30 65 77 84 90 94 97
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52
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54

55
56
57
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87

89
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91
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HEC-1 INPUT PAGE 2
{1 R . Y . B - T Teeeene. P eeen-n 10
UA 100
KX s1
KM COMBINE HYDROGRAPHS (1,2) @ BELL ROAD
HC 2
KK R3
KM ROUTE COMBINED HYDROGRAPHS (1,2) THROUGH REACH R3
RD 1500 .005 .016 TRAP 2 4
KK 3
KM  SUB-BASIN 3
KM  6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964
BA .248

LG .067 .170  6.800 .110 85.000
uc .533 .378

UA 0 5 16 30 65 7 84 90 94 97
UA 100

KK s2

KM COMBINE HYDROGRAPHS (1+2,3) @ HUTTON DRIVE

HC 2

KK R&4

KM ROUTE COMBINED HYDROGRAPHS (1+2,3) THROUGH REACH Ré&

RD 2300 .004 .016 TRAP 2 4

KK 4

KM  SUB-BASIN &

KM  6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964

BA .689

LG .122 210 6.400 170 49.600

uc 696 .384

UA 0 5 16 30 65 v 84 90 9% 97
UA 100

KX s3

KM  COMBINE HYDROGRAPHS (1+2+3,4) @ BURNS DRIVE

HC 2

KK RS

KM ROUTE COMBINED HYDROGRAPHS (1+2+3+4) THROUGH REACH RS

RD 2100 .004 .016 TRAP 2 4

KK 5

KM  SUB-BASIN 5

KM  4-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964

BA 397

LG .097 .250 5.700 .180 61.900

uc .738 673

UA 0 5 16 30 65 77 84 90 9% 97
UA 100
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HEC-1 INPUT PAGE 3
 {» JPUPR, P SR . Y . . [ R Y A L JAP 9eennnn 10
KK s4
KM COMBINE HYDROGRAPHS (1+2+3+4,5) @ GREENWAY ROAD
KC 2
KK R6
KM  ROUTE COMBINED HYDROGRAPHS (1+2+3+4+5) THROUGH REACH Ré
RD 1900 .004 .016 TRAP 2 4
KK 6
KM  SUB-BASIN 6
KM  6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964
BA .327
LG .098 .250 5.700 .200 62.800
uc .483 274
UA 0 5 16 30 65 77 84 90 94 97
UA 100
KK s5
KM  COMBINE HYDROGRAPHS (1+2+3+4+5,6) @ BOSWELL BLVD
HC 2
KK R7
KM  ROUTE COMBINED HYDROGRAPHS (1+2+3+4+5+6) THROUGH REACH R7
RD 1500 .005 016 TRAP 2 4
KK 7
KM  SUB-BASIN 7
KM 6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964
BA .200
LG .110 .230  6.200 .180 51.000
uc AT .352
UA 0 5 16 30 65 77 84 90 94 97
UA 100
KK $6
KM  COMBINE HYDROGRAPHS (1+2+3+4+5+6,7) @ CAMEO DRIVE
HC 2
KK R8
KM  ROUTE COMBINED HYDROGRAPHS (1+2+3+4+5+6+7) THROUGH REACH R8
RD 1200 .005 .016 TRAP 2 4
KK 8
KM  SUB-BASIN 8
KM 6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964
BA .104
LG .110 .250 5.600 .210 55.000
uc 579 .888
UA 0 5 16 30 65 7 84 90 94 97
UA 100




HEC-1 INPUT PAGE &
LINE (' TUUTUUIE TUUUNDR JURUUROS: SUPY SRR ST PR JUSpN Buverans I 10
142 KK s7
143 KM COMBINE HYDROGRAPHS (1+2+3+4+5+6+7,8) THUNDERBIRD ROAD
144 He 2
145 2] .
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SCHEMATIC DIAGRAM OF STREAM NETWORK
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v
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(--->) DIVERSION OR PUMP FLOW

(<---) RETURN OF DIVERTED OR PUMPED FLOW
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(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
SEPTEMBER 1990
VERSION 4.0

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616

RUN DATE 08/10/1995 TIME 08:49:06 (916) 756-1104

®* % % % * x *
* * ¥ % * * *
* * % * ¥ * ¥
* % O X ¥ %

e e e e 3 s o e v o e e e v e o o o o e e e e e e o e ke e ke e e e e e e o oo e v e e e e Y v e 2 v o Yo v o 9k o ok s ok ok 3k e Sk ok sk sk sk sk bk bk
-

99TH AVENUE DRAINAGE STUDY MCDOT CONTRACT CY 1995-1
PROJECT LIMITS: BELL ROAD 7O THUNDERBIRD ROAD

25 YEAR 6- HOUR STORM COMPUTED BY CLARK UNIT HYDROGRAPH METHOD
RAINFALL LOSSES COMPUTED GY GREEN & AMPT METHOD

TR R de e Tt e de ke A T AR A A e o R e A ok ke e

**PRESENT** PRESENT CONDITION = FULLY DEVELOPED CONDITION
B T S P P T S R T e T T
STUDY BY HENDRICH, EBERHART & ASSOC. TAB 3-29-1995
FILENAME = 99-50Yb.HC1

BASIN 1 DIVERSION "D1" REVISED 6-2-95 TO MODEL ACTUAL FLOW SPLIT
CONDITIONS AT DEL WEBB BLVD AND 99TH AS SURVEYED IN THE FIELD.
*REVISED 8-8-95,ADJUST DEL WEBB DIVERSION PER HY8 MODEL RESULTS.
*REVISED 7-3-95 TO EXCLUDE ALL OR PART OF THREE EXISTING GOLF

COURSES WHICH LIE WITHIN THE PROJECT WATERSHED LIMITS.

18 10. OUTPUT CONTROL VARIABLES
IPRNT 4 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1457 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL

.05 HOURS

TOTAL TIME BASE  14.95 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

dedede deded MdR AR dedk kv ekl ke RWw ekl Rkl Wk drkdb deded kbl okl Wk dededle dekdr v i e el e ek e ek Aok ek ek ke ke ek




19 KK

24 IN

23 BA

27 PB

27 Pl

3116

32 uc

33 uUA

oo e ode e e v de e de ke oo

*

*

*

*
1 L
*

RhRRAERERRRANN

SUB-BASIN 1

6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964
RAINFALL DEPTH OF 2.78 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN No. OF 2.26

TIME DATA FOR INPUT TIME SERIES

JXMIN 15 TIME INTERVAL IN MINUTES
JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNCFF DATA

SUBBASIN CHARACTERISTICS
TAREA .71 SUBBASIN AREA

PRECIPITATION DATA

STORM 2.68 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN

.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 © .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .02 .02 .02
.04 .04 .04 .04 .04 .05 .05 .05
.03 .03 .03 .03 .03 .01 .01 .01
.01 .01 .01 .01 .01 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00

GREEN AND AMPT LOSS RATE

STRTL .11 STARTING LOSS

DTH .15 MOISTURE DEFICIT

PSIF 7.70 WETTING FRONT SUCTION
XKSAT .11 HYDRAULIC CONDUCTIVITY
RTIMP 56.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC .73 TIME OF CONCENTRATION
R .54 STORAGE COEFFICIENT

ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0
100.0

wkk

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .73 HR, R= .54 HR

94.0

.00

97.0




14.
476.
226.

89.

35.

14.

*kk dkk Kkk Kkt hkk

*

50.
456.
206.

81.

32.

13.

101.
435.
188.
74.
29.
12.

Kkk hkk kkk Nkk kkk

dedkhhkhkkdhikhhkir

*

SNYDER

163.
413.
.

27.
1.
4.

sk kkk khkk kkk hkk

TP= .40 KR,

CP= .43

UNIT HYDROGRAPH

64 END-OF-PERIOD
265. 405.
389. 359.
156. 142.

62. 6.
24. 22.
10. 9.

ORDINATES
488. 502.
327. 298.
129. 118.
51. 47.
20. 18.
8. 7.

499.
272,
108.
43.
17.

491.
248.
98.
39.
15.
6.

Khh Rkk Rkk dkdk dkk kkk Khk dkd kkk dekdk ddkk kkd kkk kkk Kk hkk khkk hik

35 KK * D1 *
* ”
e T T ]
DIVERT FLOW FROM SUBBASIN 1
DT DIVERSION
ISTAD D1 DIVERSION HYDROGRAPH IDENTIFICATION
DI. INFLOW .00 300.00 400.00 503.00 700.00 800.00 900.00
DQ DIVERTED FLOW .00 300.00 400.00 503.00 594.00 612.00 630.00

dedkdk

Rk dekd dkd kv WRR Rk Rl Kkl ok dedkk hdkdk Rl dekk dekk WA kel dkde ok ek dedk el kb ek Rk ke dedkk ke ke Ak dekk ke ke dkkek

dhdhhdkhkhkih ki

L] *
40 KK * R2 *
* *
dedededededek dokkdi ik

ROUTE SUBBASIN 1 THROUGH REACH R2

HYDROGRAPH ROUTING DATA

42 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 3200. CHANNEL LENGTH
S .0040 SLOPE
N .016 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WO 2.00 BOTTOM WIDTH OR DIAMETER
Z 4.00 SIDE SLOPE

wkh




Adkde dedede el dkd deded e dedrdr e ko sl Wk e dededk ol ok kR deledr dbdeke R ek dede drdedk ke AR ek el el Rk kb Rk gkl kel Rk

RRRRBRERRRRERE
» *
43KkK 2 *
* »

Yededrde i dede e de e drde e o

SUB-BASIN 2
6~HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964

SUBBASIN RUNOFF DATA

47 BA SUBBASIN CHARACTERISTICS
TAREA 1.14 SUBBASIN AREA

PRECIPITATION DATA
27 PB STORM 2.68 BASIN TOTAL PRECIPITATION

27 Pl INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

48 LG GREEN AND AMPT LOSS RATE
STRTL .10 STARTING LOSS
DTH .19 MOISTURE DEFICIT
PSIF 6.60 WETTING FRONT SUCTION
XKSAT .14 HYDRAULIC CONDUCTIVITY
RTIMP 54.40 PERCENT IMPERVIOUS AREA

49 UC CLARK UNITGRAPH
TC .67 TIME OF CONCENTRATION
R .40 STORAGE COEFFICIENT

50 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
100.0

kv

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .67 HR, R= .40 HR
SNYDER TP= .35 HR, CP= .48

UNIT HYDROGRAPH
48 END-OF-PERIOD ORDINATES
32. 119. 241. 381. 651. 930. 1021. 1014, 979. 933.
877. 817. 759. 696. 622. 548. 483. 426. 375. 331.

I .0 .01 .01 .01 .01 .02 .02 .02 .02 .02




291. 257. 226. 199. 176. 155. 136. 120. 106. 93.
82. 72. 64. 36. 50. 44. 39. 34. 30. 26.
23. 20. 18. 16. 14. 12. 1. 10.

ledede dedede Wl dedede dedtd Al e bW Wi drdedr bl dedrdr AR A AW R AR e kel Wk e Wi Akde ko kb ek ek bk ke ek dedede ek ik

II dedededededed ki v
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COMBINE HYDROGRAPHS (1,2) @ BELL ROAD

Ui
3
=
(g

HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

e dede

dedede RWd dedde Rkl NAR ddkd dedede Wk bdbk Rkl Rkl kb ke Wk kdrde ek et ek bkl kel ek ek Rk ek ke ke ek ek ek ok ke Rk ek

Fedede A dededededk dede de ke

* *
55 KK * RS *
»* »

e de e e e de Je e do e e do ke e

ROUTE COMBINED HYDROGRAPHS (1,2) THROUGH REACH R3

HYDROGRAPH ROUTING DATA

57 RD MUSKINGUM-CUNGE CHANNEL ROUTING

L 1500. CHANNEL LENGTH

s .0050 SLOPE A

N .016 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA

SHAPE TRAP CHANNEL SHAPE

W 2.00 BOTTOM WIDTH OR DIAMETER

z 4.00 SIDE SLOPE

sedede

KRR RkR kkk Rkd AAk Rk Rkl Rkl Akk Rkl Atk vk dedrde gl dedede dedede el bdede dedrd dewde e ok ekl dedkde deded Rk ok bk ek dedk ddede ek ke

dedededededededek ke dedekdk
* *

* 3 *

wi
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o
»
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TR AR RRRTR AN
SUB-BASIN 3
6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964

| o= o= o= -




SUBBASIN RUNOFF DATA

o
N
w0

>

SUBBASIN CHARACTERISTICS
TAREA .25 SUBBASIN AREA

PRECIPITATION DATA

27 PB STORM 2.68 BASIN TOTAL PRECIPITATION
27 p1 INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .00 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .02 .02 02 .02 .02
.04 .04 .04 .04 .04 .05 .05 .05 05 .05
.03 .03 .03 .03 .03 .0 .01 .01 01 .01
.01 .01 .01 .01 01 .00 .00 .00 .00 .00
.00 00 00 .00 .00 .00 .00 00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 00 00
63 LG GREEN AND AMPT LOSS RATE
STRTL .07 STARTING LOSS
DTH .17 MOISTURE DEFICIT
PSIF 6.80 WETTING FRONT SUCTION
XKSAT .11 HYDRAULIC CONDUCTIVITY
RTIMP 85.00 PERCENT IMPERVIOUS AREA
64 UC CLARK UNITGRAPH
TC .53 TIME OF CONCENTRATION
R .38 STORAGE COEFFICIENT
65 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
100.0

ek

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .53 HR, R= .38 R
SNYDER TP= .30 HR, CP= .46

UNIT HYDROGRAPH
45 END-OF-PERIOD ORDINATES

9. 37. 78. 151. 223. 245. 243, 234. 221. 205.
189. 169. 148. 130. 114. 100. 87. 7. 67. 59.
51. 45. 39. 35. 30. 27. 23. 20. 18. 16.
14, 12. 10. 9. 8. 7. 6. 5. 5. 4.
4. 3. 3. 2. 2.

dekede otk dedede dedrd kdek Add ke AR kb hdrk Ak delk el Rk e ke dekde dokk ek hkk ARk dedk ekl kot Rk sk ok ek Ak bk ek Rk kiek

edededekededededededededed
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COMBINE HYDROGRAPHS (1+2,3) @ HUTTON DRIVE

69 HC HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

L2 1]

ded drded Wl Wkl AW ARk Wkl e e s el sk Rdedl Ak ke e ek kel e el dedrd el kdedr Rded Akl dodkde kR hkk ek bk ek deded hwok

I BN BN N .
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ROUTE COMBINED HYDROGRAPHS (1+2,3) THROUGH REACH R4
HYDROGRAPH ROUTING DATA
72 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 2300. CHANNEL LENGTH
S .0040 SLOPE
N .016 CHANNEL ROUGHNESS COEFFICIENT
cA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 2.00 BOTTOM WIDTH OR DIAMETER
Z 4.00 SIDE SLOPE

ek

gk kAd dkk kdkk Rkdk ARW Fdk Rkl ek kel s dokde dkdkk Akk ko Rkl AR ARk sk bk bbb bk Aok bk Ak bad AR ke ek ek ek ek Ak

RhERERRRRNRAKN

* *
73 KK * 4 *
* *
Rk kdkk kiR Rk

SUB-BASIN 4

6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964

SUBBASIN RUNOFF DATA

77 BA SUBBASIN CHARACTERISTICS
TAREA .69 SUBBASIN AREA

PRECIPITATION DATA

27 PB STORM 2.68 BASIN TOTAL PRECIPITATION

27 Pl INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00




.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .02 .02 .02 .02 .02
.04 .04 .04 .04 .04 .05 .05 .05 .05 .05
.03 .03 .03 .03 .03 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .00 .00 .00 00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .-00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
78 LG GREEN AND AMPT LOSS RATE
STRTL .12 STARTING LOSS
DTH .21 MOISTURE DEFICIT
PSIF 6.40 WETTING FRONT SUCTION
XKSAT .17 HYDRAULIC CONDUCTIVITY
RTIMP 49.60 PERCENT IMPERVIOUS AREA
79 uc CLARK UNITGRAPH
TC .70 TIME OF CONCENTRATION
R .38 STORAGE COEFFICIENT
80 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
100.0

*dk

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .70 MR, R= .38 HR
SNYDER TP= .35 HR, CP= .49

UNIT HYDROGRAPH
47 END-OF-PERIOD ORDINATES

20. 70. 141, 224. 374. 548. 625. 622. 598. 571.
538. 500. 463. 429. 387. 340. 298. 262. 230. 202.
177. 156. 137. 120. 105. 92. 81. 7. 62. 55.

48. 42. 37. 33. 29. 25. 22. 19. 17. 15.

13. 1. 10. 9. 8. 7. 6.

dekdk dededr Kk Kkdr Akd ddk ARdr dkkdr kkd kdkdk ke Fedkdk Ak kkk ARk kkdk ddR Rk dokk RRkk kkk wkdk kdd kkk AR KRR KRRk kkE NRE KRk kR ok dkk

dedededededededed ik ddede

* *
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COMBINE HYDROGRAPHS (1+2+43,4) @ BURNS DRIVE

R

HYDROGRAPH COMBINATION
1COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

Wik
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ROUTE COMBINED HYDROGRAPHS (1+2+3+4) THROUGH REACH RS

HYDROGRAPH ROUTING DATA

87 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 2100. CHANNEL LENGTH
S .0040 SLOPE
N .016 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD 2.00 BOTTOM WIDTH OR DIAMETER

Z 4.00 SIDE SLOPE

i 2 g

dedede Rdek kkdk ddkde dedde dedede deded dedede dkedek dedked ddk kdkde kdek hdkde kRl dekd Rl kdeke deded Akd ke Ak ke dedede dedede ddede ke dedede vk Rk Kk ke Ak

dedededodede e hdededededeke

* *

88 KK * 5 *
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SUB-BASIN 5

6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964

SUBBASIN RUNOFF DATA

92 BA SUBBASIN CHARACTERISTICS
TAREA .40 SUBBASIN AREA

PRECIPITATION DATA

27 PB STORM 2.68 BASIN TOTAL PRECIPITATION

27 pP1 INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .02 .02 .02 .02 .02
.04 .04 .04 .04 .04 .05 .05 .05 .05 .05
.03 .03 .03 .03 .03 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

93 LG GREEN AND AMPT LOSS RATE




STRTL .10 STARTING LOSS

DTH .25 MOISTURE DEFICIT

PSIF 5.70 WETTING FRONT SUCTION
XKSAT .18 HYDRAULIC CONDUCTIVITY
RTIMP 61.90 PERCENT IMPERVIOUS AREA

el
»
c
(3]

CLARK UNITGRAPH
TC .74 TIME OF CONCENTRATION
R .67 STORAGE COEFFICIENT .

95 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
100.0

*kh

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .74 HR, R= .67 HR
SNYDER TP= .45 HR, cP= .41

UNIT HYDROGRAPH

78 END-OF-PERIOD ORDINATES
6. 22. 45. 73. 117. 182. 225. 234. 237. 236.
233. 226. 219. 210. 202. 190. 177. 164. 152. 141.
131. 122. 113. 105. 97. 91. 84. 78. 72. 67.
62. 58. 54. 50. 46. 43, 40. 37. 34. 32.
30. 2s8. 26. 24, 22. 20. 19. 18. 16. 15.
14. 13. 12. 1. 10. 10. 9. 8. 8. 7.
5. 5. 5. 4. 4. 4. 3.

3. 2. 2. 2. 2.

Sdk kR KR Akl Rddr Ak AR Rkl RRR AkR kkk Ak Rk RkR Rk Rokk kel Adkd Rkl dekd kel Rk drkk dkdede hdek dkdedk ek ek ke ek dk ek dedek

dededededeed Rk ikl
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COMBINE HYDROGRAPHS (1+2+43+4,5) @ GREENWAY ROAD

0
0
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HYDROGRAPH COMBINATION
ICOMp 2 NUMBER OF HYDROGRAPHS TO COMBINE

*okk

dekk dedkde dokde dkde Rk ek kel sk ok kWl dededk dedede dkdbde dedkdr ok ik dedkde dedede ok ek ok ek ek sk ek e R bk ek ke kel kb dkke

el ve e dr ek e v de e e ok
* *
100 KK * RG *
* *

e e de ok dode s e de W ok

ROUTE COMBINED HYDROGRAPHS (1+2+3+4+5) THROUGH REACH Ré
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HYDROGRAPH ROUTING DATA

102 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 1900. CHANNEL LENGTH
S .0040 SLOPE
N .016 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WO 2.00 BOTTOM WIDTH OR DIAMETER
Z 4.00 SIDE SLOPE

ek

Kdkde Kdde Rk Rk Ahh dekr kR ddkde dedede dedel AW dedkde dekd dedde dedkede vk dedrde kb dedede Rk dedede ke dedede dededk ke dedek kdek dedkk kdkde ek el ek kkek

ek de Rk d kit
* *
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* *
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SUB-BASIN 6

6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964

SUBBASIN RUNOFF DATA

107 BA SUBBASIN CHARACTERISTICS
TAREA .33 SUBBASIN AREA

PRECIPITATION DATA

27 P8 STORM 2.68 BASIN TOTAL PRECIPITATION
27 P1 INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .01 .01 .01 .01 .02 .02 .02 .02 .02
.04 .04 .04 .04 .04 .05 .05 .05 .05 .05
.03 .03 .03 .03 .03 .01 .01 .01 .01 .01
.01 .01 .01 .01 .01 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
108 LG GREEN AND AMPT LOSS RATE
STRTL .10 STARTING LOSS
DTH .25 MOISTURE DEFICIT
PSIF 5.70 WETTING FRONT SUCTION
XKSAT .20 HYDRAULIC CONDUCTIVITY
RTIMP 62.80 PERCENT IMPERVIOUS AREA
109 uc CLARK UNITGRAPH
TC .48 TIME OF CONCENTRATION
R .27 STORAGE COEFFICIENT




110 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0
100.0

hedek

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .48 HR, R= .27 HR
SNYDER TP= .25 HR, CP= .49

UNIT HYDROGRAPH
34 END-OF-PERIOD ORDINATES
19. 76. 163. 31, 416. 412. 388. 357. 322. 286.
246. 205. 170. 142. 118. 98. 82. 68. 57. 47.
39. 33. 27. 23. 19. 16. 13. 1. 9. 8.

ki dedkd Nk ddede kW Aok Wk ki ok kb kR Ak ki KAk KRR AR AAR AR kR RRR HRR ARR RAX ARE ANR AAK AXK Akk khk ko kdk dokk Ak

dedede de odede doodede e de R ke k
* *
M2k $5 *
* *

dedededededodedrdedededede ke

l COMBINE HYDROGRAPHS (1+2+43+4+5,6) @ BOSWELL BLVD

114 HC HYDROGRAPH COMBINATION
1CoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

el

KAk Ak KAk e ek ket ARl RRR AR el ARR ek Rk ek ek Rk dededk Ak ARk kR Rk ek ke Rk kdek Aok ko ARk ke dekd dokk ke ke
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dededrdededede il Nkh

ROUTE COMBINED HYDROGRAPHS (1+42+3+4+5+6) THROUGH REACH R7
HYDROGRAPH ROUTING DATA

117 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 1500. CHANNEL LENGTH
S .0050 SLOPE
N .016 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE
WD 2.00 BOTTOM WIDTH OR DIAMETER
Z 4.00 SIDE SLOPE

dedkk




YA kel ek ek dedrdk ol et Wk vk el ki ke AR ke dededr ok ek Rk dedkde Rk Rkl dedrk Ao dedkde ek ke dedkde ok ke Ak ke ke kb
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SUB-BASIN 7
6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964

SUBBASIN RUNOFF DATA

122 BA SUBBASIN CHARACTERISTICS
TAREA .20 SUBBASIN AREA

PRECIPITATION DATA

27 PB STORM 2.68 BASIN TOTAL PRECIPITATION
27 Pl INCREMENTAL PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.01 .0 .01 .01 .01 .02 .02 .02 .02 .02
.04 .04 .04 .04 .04 .05 .05 .05 .05 .05
.03 .03 .03 .03 .03 .01 .01 .01 .01 .01
.01 .01 .01 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
123 LG GREEN AND AMPT LOSS RATE
STRTL .11 STARTING LOSS
DTH .23 MOISTURE DEFICIT
PSIF 6.20 WETTING FRONT SUCTION
XKSAT .18 HYDRAULIC CONDUCTIVITY
RTIMP 51.00 PERCENT IMPERVIOUS AREA
124 UC CLARK UNITGRAPH
TC .47 TIME OF CONCENTRATION
R .35 STORAGE COEFFICIENT
125 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0

100.0

*kk

UNIT HYDROGRAPH PARAMETERS
CLARK TC= .47 HR, R= .35 HR
SNYDER TP= .26 HR, CP= .44

UNIT HYDROGRAPH
42 END-OF-PERIOD ORDINATES
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10. 39. 86. 161. 213. 216. 209. 197. 183. 166.

146. 127. 110. 95. as. 72. 62. 54. 47. 41.

35. 31. 27. 23. 20. 17. 15. 13. 1. 10.
9. 7. 6. 6. 5. 4. 4. 3. 3. 2.
2. 2.

Rkk HRX AR ARE Ak HXW ARR REd kR RRw ok skl Rl Rk il ke ksl Ak Seakdr bk ok bk kR R ol ek ek ekl R ek ARk Rk e

e e e v e v o v e e 9 e W
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COMBINE HYDROGRAPHS (1+2+3+4+5+6,7) @ CAMEO DRIVE

129 HC HYDROGRAPH COMBINATION
1coMpP 2 NUMBER OF HYDROGRAPHS TO COMBINE

kR

KA hdkk KAk Nkk Kdd KAk dwr kokde kww ARl kel RkR Ak ke RRk ki Akl Ahd AR RkR KRR AR RRE Ak Rk Rl Aok kb bk kb bk ek bk
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* *

edededededrdededd ke dedde

ROUTE COMBINED HYDROGRAPHS (1+2+3+4+5+6+7) THROUGH REACH R8

HYDROGRAPH ROUTING DATA

132 RD MUSKINGUM-CUNGE CHANNEL ROUTING
L 1200. CHANNEL LENGTH
S .0050 SLOPE
N .016 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WO 2.00 BOTTOM WIDTH OR DIAMETER

Z 4.00 SIDE SLOPE

k2 2]

KRR Wohd AR AR Rk ARE RRW W RWR R bk el i s dobd ek ki bk okl b kv kol ekl el ek kel ikt dedkde dedek ke ke kel kR
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SUB-BASIN 8
6-HOUR RAINFALL, PATTERN NO. 2.26 WAS USED TO FIND TC & R FOR THIS BASIN




138 LG

139 uc

140 UA

THIS BASIN USED RAINFALL REDUCTION FACTOR OF .964

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS

TAREA .10 SUBBASIN AREA

PRECIPITATION DATA

STORM 2.68 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN

.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.00 .00
.01 01
.04 .04
.03 .03
.01 01
.00 .00
.00 .00

GREEN AND AMPT LOSS RATE

STRTL .1
DTH .25
PSIF 5.60
XKSAT .21
RTIMP 55.00

CLARK UNITGRAPH
TC .58
R .89

ACCUMULATED-AREA VS. TIME,

.0 5.0
100.0
2. 6. 13.
52. 51. 49.
31. 29. 28.
18. 17. 16.
10. 10. 9.
6. 5. 5.
3. 3. 3.
2. 2. 2.
1. 1. 1.
1. 1. 1.

.00 .00 .00 .00
.00 .00 .00 .00
.00 .00 .00 .00
.00 .00 .00 .00
.00 .00 .00 .00
.00 .00 .00 .00
.01 .01 .01 .02
.04 .04 .04 .05
.03 .03 .03 .01
.01 .01 .01 .00
.00 .00 .00 .00
.00 .00 .00 .00
STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA
TIME OF CONCENTRATION
STORAGE COEFFICIENT
11 ORDINATES
16.0 30.0 65.0 77.0
et
UNIT HYDROGRAPH PARAMETERS
CLARK TC= .58 HR, R=
SNYDER TP= .42 IR, cp=
UNIT HYDROGRAPH
99 END-OF-PERIOD ORDINATES
25. 40. 49. 52.
46, 44, 41. 39.
26. 25. 23. 22.
15. 14. 13. 13.
9. 8. 8. 7.
5. 5. 4. 4.
3. 3. 2. 2.
2. 1. 1. 1.
1. 1. 1. 1.
1. 0. . 0.

.89 HR

54.
37.
21.

.00

90.0

-00
.00
.00
.00
.00
.00
.02
.05
.01
.00
.00

94.0

97.0
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COMBINE HYDROGRAPHS (1+2+3+4+5+6+7,8) THUNDERBIRD ROAD
144 HC HYDROGRAPH COMBINATION
1CoMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

*hR




RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD

OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT 1 630. 4.40 164. 67. 67.
DIVERSION TO D1 562. 4.40 159. 65. 65.
HYDROGRAPH AT D1 69. 4.40 5. 2. 2.
ROUTED TO R2 68. 4.55 5. 2. 2.
HYDROGRAPH AT 2 1109. 4.30 253. 103. 103.
2 COMBINED AT st 1150. 4.40 258. 105. 105.
ROUTED TO R3 1145. 4.40 258. 105. 105.
HYDROGRAPH AT 3 273. 4.25 66. 27. 27.
2 COMBINED AT s2 1407. 4.40 324. 131. 131.
ROUTED TO R4 1399. 4.45 326. 131. 131.
HYDROGRAPH AT 4 648. 4.30 144. 58. 8.
2 COMBINED AT s3 2034. 4.40 468. 190. 190.
ROUTED TO RS 2029. 4.45 468. 190. 190.ﬁ
HYDROGRAPH AT 5 309. 4.45 88. 36. 36.
2 COMBINED AT S& 2338. 4.45 556. 226. 226.
ROUTED TO R6 2334. 4.45 556. 226. 226.
HYDROGRAPH AT (] 364, 4.20 74. 30. 30.
2 COMBINED AT S5 2638. 4.40 629. 256. 256.
ROUTED TO R7 2637. 4.45 629. 256. 256.
HYDROGRAPH AT 7 200. 4.20 42. 17. 17.
2 COMBINED AT sé 2813. 4.45 671. 273. 273.
ROUTED TO R8 2813. 4.45 671. 273. 273.
HYDROGRAPH AT 8 69. 4.45 21. 9. 9.
2 COMBINED AT s7 2882. 4.45 692. 282. 282.

BASIN
AREA

.7

.7

.7

.71

1.14

1.85

1.85

.25

.69

2.79

2.79

.40

3.19

.33

3.5

3.5

.20

3.

3.7

.10

3.82

MAXIMUM
STAGE

TIME OF
MAX STAGE




“

ISTAQ ELEMENT

R2 MANE

II R3 MANE

Il R4 MANE

RS MANE

R6 MANE
CONTINUITY SUMMARY (AC-FT)

R7 MANE

R8 MANE

CONTINUITY SUMMARY (AC-FT)

*¥% NORMAL END OF HEC-1 ***

ICONTINUITY SUMMARY (AC-FT)

ONTINUITY SUMMARY (AC-FT) -

ICONTINUITY SUMMARY (AC-FT) -

CONTINUITY SUMMARY (AC-FT) -

CONTINUITY SUMMARY (AC-FT) -

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

DT PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK

(MIN) (CFS) (MIN) (IN) (MIN) (CFS) (MIN)
1.05 68.00 271.95 .07 3.00 67.94 273.00

INFLOW= ,2516E+01 EXCESS= .0000E+00 OUTFLOW= .2510E+01 BASIN STORAGE=

1.89  1147.57 266.05 1.31 3.00 1145.03 264.00

INFLOW= ,1294E+03 EXCESS= .0000E+00 OUTFLOW= .1294E+03 BASIN STORAGE=

2.99  1399.99 265.81 1.45 3.00 1398.94 267.00

INFLOW= ,1624E+03 EXCESS= .0000E+00 OUTFLOW= .1624E+03 BASIN STORAGE=

2.48 2030.75 265.68 1.58 3.00 2029.30 267.00

INFLOM= ,2346E+03 EXCESS= .0000E+00 OUTFLOM= .2345E+03 BASIN STORAGE=

2.17  2335.53 268.85 1.64 3.00 2334.02 267.00

INFLOW= .2794E+03 EXCESS= .0000E+00 OUTFLOW= .2794E+03 BASIN STORAGE=

1.53  2636.95 267.30 1.69 3.00 2636.86 267.00

INFLOW= ,3162E+03 EXCESS= .0000E+00 OUTFLOW= .3162E+03 BASIN STORAGE=

1.20 2813.50 266.87 1.70 3.00 2813.16 267.00

INFLOW= .3371E+03 EXCESS= .0000E+00 OUTFLOW= .3371E+03 BASIN STORAGE=

VOLUME

. CIN)

. 1999€-02 PERCENT ERROR=

1.31

.6340E-03 PERCENT ERROR=

1.45

.1428E-02 PERCENT ERROR=

1.58

.8669E-03 PERCENT ERROR=

1.64

.1099E-02 PERCENT ERROR=

1.69

.6301E-03 PERCENT ERROR=

1.70

.4592E-03 PERCENT ERROR=

.0




APPENDIX I
HYDRAULICS




EXISTING CULVERT ANALYSIS




'--------------7-----
provecT: I TA Hve, # 74/5F DESIGNER: L 728
Hullor pR. EX/ST /v i~ CULYERT DATE: 7-3/~75

HYDROLOGIGC AND GHANNEL INFORMATION SKETCH
STATION: A T7 0 A7
eL.88.81
! Y
anw=49S7
Q = | T™W, = S — '
Q' = TW’ = ‘ 4/ So= 0041 v
2 = 2 = ’ E18% 2 o gt gral 1
Q) = DESIGN DISCHARGE , SAY Q25 MEAN STREAM VELOCITY = -
\}.: ( Q, = CHECK DISCHARGE , SAY Qgp OR Q)49 ) MAX. STREAM VELOCITY=
o CULVERT HEADWATER COMPUTATION 2 | -
DESCRIPTION o |size [INLETCONT. | OUTLET CONTROL HW=H* ho ~LSo 2 215G cost | comments
(ENTRANCE TYPE) ﬂbﬁ HW | Ke | H | d¢ Eﬁ%—q TW | hg | LS Hw % 8;:
~10"X4" Too
z-00a’  seo| |14 487 4|L23035(30(3.9|. 24|47 (47 Woe sy
T o0
" 54'0 v% /,/ 2:8 314‘ 3'? 3/? |24418 413 O#,L”
t 500 /05|14, 20| 4 [.15|2.7|24 {3753, %],2¢4 4,5|45 oK.
n
‘o]
=
o
iy SUMMARY 8 RECOMMENDATIONS: ] L g rE /N UNMNDHT /0, UPSTAEHS 1 OF
Box culye L7 CHPHEITY =500 s "
1 -




provecT: 79 7A Hve, # 74151 DESIGNER: _1 78
RBufrvs pE. EX/ST v e~ CUulyy/ERT paTe:__7=2/~75
HYDROLOGIC AND CHANNEL INFORMATION SKETGCH

.95 sTation: B IAVS DA,
EL.Z28:

AHVLS_"]_J / \
i — {

T
So= .00

T Ry

( Q, = DESIGN DISCHARGE , SAY Q25 ) ' MEAN STREAM VELOCITY =

W,
TW,

w

i fl
i u

Q,

\i“ Q, = CHECK DISCHARGE , SAY Qgp OR Q)9 MAX. STREAM VELOCITY=
o) O
CULVERT HEADWATER COMPUTATION 2 |.r
DESCRIPTION o |size [INLETCONT. | OUTLET CONTROL HW=H+*hy-LS, g; ;g cost | coMMmENTS
(ENTRANCE TYPE) iD‘—”— HW | Ko | H | d¢ _qﬁgg TW | hy | LSo( HW[3 i
2-10"x2"
e 720l |n|S73 4111351375143 [4.3]. S (S 7|57 0K
n
0
e
®
- SUMMARY 8 RECOMMENDATIONS:! l LB-IVE N UNDYT /oA UPSTRAEHA 71 OF

BoxX cCculy& 7 5




provect: 9 7A Ave. # 74157 DESIGNER: L 28
CREEMWHY [P EXrsT /& e~ CULYyERT pate: 7~ B/~ 95
HYDROLOGIC AND CHANNEL INFORMATION SKETCH

sTaTion : CHEEM W4/
L6935
©
 AHW=3, 70
Q, = TW, = 63 qg/ So= 10036 ?
2 . ! 3
LS
( Q, = DESIGN DISCHARGE , SAY Qg ) MEAN STREAM VELOCITY =
T Qp = GHECK DISCHARGE , SAY Qgq OR Q)09 MAX. STREAM VELOCITY=
*® CULVERT HEADWATER COMPUTATION z L r
DESCRIPTION | o |size |INLETCONT.| OUTLET CONTROL HW=H+ho-LSo |5 3% 431 cost | comments
(ENTRANCE TYPE) ﬁa‘! HW | Ke | H | d¢ gD ;’D TW | hg [ LSo{ HW % EQ |
- O
2-10"X2" 700
powe | 120 4815, 94203, S 3711 |44|.29 |6 (6] -y
od
3 650 1,305,721 41.6{32(3.64.2(4,2].27|5.5(5.5] O b n
! 700 (42157141 11343 74343 . 2157|859 o. K.
n
[}
=
o
BoX cCculy&LT ‘ 2
CAPHCITY = 700 cFs




provecT: 79 TA Hve, # 74/5F DESIGNER: _1 728
fgoj weLlL BLVP: EXST IV 6~ CutyenR7T patE; 7=/~ 75
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
station: BOS wECL peyp
eLbl zf
¥
AHW=5 ¢ F |
Q, = TW, = 5,6 So= 0002 -
w2 gt goep !
Q, = DESIGN DISCHARGE , SAY Q25 MEAN STREAM VELOCITY =
"{_“ ( Q, = CHECK DISCHARGE , SAY Qgq OR Q)5 ) MAX. STREAM VELOCITY=
o CULVERT HEADWATER COMPUTATION R
DESCRIPTION o |size [INLETCONT. | OUTLET CONTROL HW=H *ho-LSo 5% §§ COST COMMENTS
(ENTRANCE TYPE) i‘bl”— HW | Ko | H | d¢ _d_Q;_Q. TW | hy | LSy | HW % 3
72-10"x2" 00
el (g0 | 1140|5644 |18]34|3.7143 43| .0/ |61 |C.] =
-4
. (S0 331523 | 414553236142 |1 L] 6-[SHS7T 7 bere
" 630 )30 15 2|.4493.2|3 6|41 4116 |5.6]56 . K.
tl
n
(o]
]
o
- SUMMARY 8 RECOMMENDATIONS: 1 L rVE INMN U XMPRT oA ups 7—,(6/51.,»1 o~
RoxX cCculy&lLr, Cﬁpﬂ'cfrf: 630 C7&5 s




gT-S

), 9inbid

provect: 79 THA Hve, # 74151 DESIGNER: L 28
CAMED PR EX/ST 10 6~ CULYERT paTE: 7~ B/~ 75
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
sTaTION: SPH7EC DA
LIS %0
AHw= 6:08 ‘
e B v I A
Q, = DESIGN DISCHARGE , SAY Qgps MEAN STREAM VELOCITY = e
( Qp = CHECK DISCHARGE , SAY Qgq OR Q)0 ) MAX. STREAM VELOCITY=
CULVERT HEADWATER COMPUTATION 2 | -
DESCRIPTION | o |size |INLETCONT. | OUTLET CONTROL HW=H*hy -LSo 5% ;ré cost | commenTs
-
(ENTRANCE TYPE) i‘bﬁ HW | Ke | H | d¢ EQ’_;P. TW | hg | LSo| HW § 8‘#
-20"x%2" To0
2-n00a’ g | |152|6./ | 420|353 A4 |44 [C |6tled oy
4 T-ad
v zo|  |)#6l5.8 |4l 113.5127514.4[4 4 ¢ | 6362 e b
! 706 L4115:61,41.813,413.2[43(4.3| € |€.1]6./ O.K.

SUMMARY 8& RECOMMENDATIONS:
BoX Cculy&L7

1 ¢twre

IN UNDBT 0 UPSTREH T OF
;-




PROJECT: 7? A #091 # 74/5—4' DESIGNER: T/?B
TA crnp/Fk é/;(// /(/ EX/ST /v 6~ CUulyEeRX7 DATE: 7-3/~95
HYDROLOGIGC AND CHANNEL INFORMATION j . SKETCH
: stanion: 1 =00 Lo
EL.SUT7S5
1 S 7
AHW= ’ &
Q = ™W = ¥ / Sttt _TW
Q. = W, = So= .00/ T
2 2 3 A Y
EL‘]’_"'; L="7gZ2" Elﬁg T
( Q, = DESIGN DISCHARGE , SAY Q25 ) MEAN STREAM VELOCITY =
:i‘ Q, = CHECK DISCHARGE , SAY Qg0 OR Q40 MAX. STREAM VELOCITY=
© CULVERT HEADWATER COMPUTATION z | .
4 -
DESCRIPTION o | size [INLET CONT. OUTLET CONTROL HW=H+ hy-LS, éi ;g COST COMMENTS
ENTRANCE TYPE) “—D“—' HW | Ke | H | d¢ f&;ﬂ TW | hg | LSy | HW % 8§
~20"xa”’ —
Z-rexz’, 7w 1471 5,9 |.4[2,1 (3,513 75(3.7|3.75] . /6 |5.7|5.9 o, 1,
n
[Te)
c
®
SUMMARY 8 RECOMMENDATIONS: 1 L 4p & [N UADET /00 UPSTLES 1 ©OF
N BoX Culys g7 ;
CHPHCITY = 720 ofs
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EXISTING CHANNEL ANALYSIS



VARIABLES LIST:

Y - FLOW ELEVATION Q - FLOWRATE

VARIABLE TO BE SOLVED (Y,Q OR §) 2 Q

Y (FT) ?76.7
IS (FT/FT) 7 .0024

DIST ELEV COEFF
0 78.5 .018
33.9 77.96 .018
RESULTS 54.8 73.1 .016
57.3 73.1 .016
Q= 455.17 CFS 78.2 77.7 .018
A= 66.31 SF 112.5 78.3 .018
P= 35.14 FT
V= 6.86 FPS
F= 0.87 SUB-CRITICAL FLOW
<shift> <Prt Sc> print <Return> repeat

VARIABLES LIST:

VARIABLE TO BE SOLVED (Y,Q OR S) 7 Q

Y (FT) ?77.7
S (FT/FT) 7 .0024

RESULTS
Q= 843.88 CFS
A= 105.76 SF
P= 45.77 FT
v= 7.98 FPS
F= 0.91 SUB-CRITICAL FLOW

|<Shift> <Prt Sc> print <Return> repeat

Y - FLOW ELEVATION Q - FLOWRATE

NATURAL CHANNELS

/30/ DownST s eam

67'f? /:; Upras é;>;-/ ;-{; <1é_

S - CHANNEL SLOPE

Enter up to 20 cross-section points.
Enter <Return> only for distance to end.

CROSS-SECTION POINTS

NATURAL CHANNELS

DIST ELEV COEFF

<Space Bar> back to menu

S - CHANNEL SLOPE

Enter up to 20 cross-section points.
Enter <Return> only for distance to end.

CROSS-SECTION POINTS

ELEV COEFF

DIST ELEV COEFF

<Space Bar> back to menu

1! Fretboorss

O ’ Fretboaces



NATURAL CHANNELS 07£ g wuras  Dp @L

I /30/ 00“—45‘7‘_*(7114
i

—
VARIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
IVARIABLE TO BE SOLVED (Y,QOR S) 2 Q Enter up to 20 cross-section points.
Enter <Return> only for distance to end.
Y (FT) ? 78.1 ]
Is (FT/FT) ? .0024 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF / Z a 7 < O/&~é"\
0 78.5 .018 :
l - 33.9 77.96 .018 Eack Direction
RESULTS 54.8 73.1 .016
57.3 73.07 .016
lQ= 1074.18 CFS 78.2 77.67 .018
A= 128.73 SF 112.5 78.33 .018
P= 76.50 FT
IV= 8.34 FPS
F= 1.13  SUPER-CRITICAL FLOW

<shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu




I /ZS/ Do ensTevam
ot~ T- Bid K.
i

NATURAL CHANNELS

VARIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

IVARIABLE TO BE SOLVED (Y,Q OR S) ? Q Enter up to 20 cross-section points.
| Enter <Return> only for distance to end. ;
Y (FT) ? 48.5 / Ve b
< o
Is (FT/FT) 2 .0035 CROSS-SECTION POINTS a vol
DIST ELEV COEFF DIST ELEV COEFF

RESULTS 56.4 45.02 .016

A= 75.15 SF 118.1 50.25 .018
P= 35.80 FT

V= 9.31 FPS

F= 1.12  SUPER-CRITICAL FLOW

63.6 44.83 .016
Q 699.65 CFs 80.2 49.48 .018

<shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu

NATURAL CHANNELS

VARIABLES LIST:

Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE
VARIABLE TO BE SOLVED (Y,Q OR S) ? Q Enter up to 20 cross-section points. /
Enter <Return> only for distance to end. 0 /C'/, e éa 7’/

Y (FT) ? 49.5
S (FT/FT) ? .0035 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF

l 37 49.65 .018
RESULTS 56.4 45.02 .016

Q= 1211.96 CFs 80.2 49.48 .018
A= 113.92 SF 118.1 50.25 .018
P= 44.72 FT

V= 10.64 FPS

F= 1.16  SUPER-CRITICAL FLOW

I<shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu




—
. 12S" PponsTree
ot T—*g/;/~/{4//

NATURAL CHANNELS

VARIABLES LIST:
Y - FLOW ELEVATION Q - FLOWRATE S - CHANNEL SLOPE

lVARIABLE TO BE SOLVED (Y,Q OR S) ? Q Enter up to 20 cross-section points.
Enter <Return> only for distance to end.

lv (FT) 7 49.8 / Z g »2 € 0/2/&
\

S (FT/FT) 7?7 .0035 CROSS-SECTION POINTS
DIST ELEV COEFF DIST ELEV COEFF

l 0 50.23 .018

37 49.65 .018

RESULTS 56.4 45.02 .016

63.6 44.83 .016

|o= 1426.94 CFS 80.2 49.48 .018

A= 130.07 SF 118.1 50.25 .018
p= 69.71 FT
lv= 10.97 FPS

F= 1.40 SUPER-CRITICAL FLOW

I<Shift> <Prt Sc> print <Return> repeat <Space Bar> back to menu




PROPOSED CULVERT SIZING



provECT: 21 E2 Hve. #7415 F DESIGNER: T A6
HuT7oN pRIVE PROPOS €D CUulver7 paTE: S= (=75~
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
STATION :
ALTERNATE A e 9. 7F
1 z/ \
anw=_4i
Q = TW, = * Q/
Q, = W, = So™ 004-7
2 2
ELEZSE e T
( Q, = DESIGN DISCHARGE , SAY Q2s ) MEAN STREAM VELOCITY =
\i: Qz= CHECK DISCHARGE , SAY Qg OR Q00 MAX. STREAM VELOCITY=
@ CULVERT HEADWATER COMPUTATION z | _»
DESCRIPTION o 1size [INLETCONT. | OUTLET CONTROL HW=H*ho-LS, g x[ag] cost COMMENTS
(ENTRANCE TYPE) —“—D"l HW | Ke | H | d¢ fﬁ;_[.)_ TW | hg | LSq| HW % 3‘§
/
210 x4’ |50 0s|4:20.4135|2.7(2.3|3.8[2 81630. 5 |4.L 0. k.

SUMMARY 8 RECOMMENDATIONS:

) @4nbid




provecT: 11 ES Hve. #7415 F DESIGNER: 126
Burkys pRIVE PROPOSED CUlyveRT onTE. 8- /=95
HYDROLOGIC AND CHANNEL INFORMATION SKETCGH

L STATION :
ALTERNATE A EL/E/[. ZF
t
AHW= 40/
Q = W, = } l # W
Q2 = TW, = So= .00 4L —
[77 o
TR U by
Q, = DESIGN DISCHARGE , SAY Q25 MEAN STREAM VELOCITY =
,‘."_‘ ( Q, = CHECK DISCHARGE , SAY Qg OR Q)5 ) MAX. STREAM VELOCITY=
@ CULVERT HEADWATER COMPUTATION 2 |,
DESCRIPTION a | size |INLET CONT. OUTLET CONTROL HW=H+hg ~L5g é’i :_‘_:‘g COST COMMENTS
(ENTRANCE TYPE) l‘[—)ﬂ HW | Ke | H | d¢ _E’%LE TW | hy | LSy | HW % 8§
Toe
2-06"x4’ _|720| |43 |5.13|.4 Y e
70
7-12 x4" |7zol 23|14 7|4 e
/ 4
3-10"x4 |720 L0314, ] | 413.2|12.6 |2 3143 14.3(603|/. S|4/ O, K.

SUMMARY 8 REGCOMMENDATIONS:

J einbig




A
prOJECT: 972 Hve. #4154 DESIGNER: L 4&-45
CREEN WAY KD, PROPOS €D CUulverT DATE: 8~ /=75~
HYDROLOGIC AND GHANNEL INFORMATION SKETCH
STATION :
ALTERNATE A L. 22,37
!
anw= S/
Q| = Twl = S ‘ ZQ/ * TW
Q, = TW, = So= 0050
2 2 0 Y
Q; = DESIGN DISCHARGE , SAY Qg5 MEAN STREAM VELOCITY =
\i: ( 02= CHECK DISCHARGE , SAY 050 OR °|oo ) MAX. STREAM VELOCITY=
@ CULVERT HEADWATER COMPUTATION ‘§’ r
DESCRIPTION | o |sze |INLETCONT.| OUTLET CONTROL HW=H+*hy-LSo [5 2 45| cost | comments
(ENTRANCE TYPE) -“—oﬁ HW | Ko | H | d¢ 9%2 TW | ho | LS| HW z 8§
. O
7 760
2-10"xq! |7200| |)42|5:7|.4 oy
/ /
-/ "xq' |70 L0 |48 | 4142{3.0|35143 143 [6482.9 |18 . A
il
(1]
[ o=
o
SUMMARY 8 RECOMMENDATIONS:
\‘
Ig




prosecT: 2752 Hve. #7475 F DESIGNER: A5
Boswetl BoulevValp PRoposS €D CULyveRT paTe: = /=75~
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
STATION :
ALTERNATE A eL. 640
! Z
AHW= .S-I *
Q = W, = Y 8/ = Lo
Q= W, = So= .004( —
2 2 . o
ELS_B_g_ L= 7435 El:;-:’;g *
Q, = DESIGN DISCHARGE , SAY Qg5 MEAN STREAM VELOCITY =
“.: ( Qq = CHECK DISCHARGE , SAY Qgq OR Qyqg ) MAX. STREAM VELOCITY=
(]
& CULVERT HEADWATER COMPUTATION 2 | -
0escRIPTION | o |size |INLETCONT. | OUTLET CONTROL HW=H+ho-LSo |23 53| cost | comments
(ENTRANCE TYPE) L‘b-"i W | Ke | H | d¢ _‘1%2 TW | hy | LSg | HW % 3
/
2-10 g’ |630| |)30|Si2|.1IS:6[3/ (3. 6|4/ |4/ 6sE|305:T Ok,

SUMMARY 8 RECOMMENDATIONS!

J @inbid




prOJECT: T EX Hve. #1415 F DESIGNER: T 465
T-B1kp _Rorp PROPOS ED  CULVERT oaTE: 8= /=75
HYDROLOGIC AND GHANNEL INFORMATION SKETCH

_ | STATION :
ALTERNATE A el 53,17
}
AHW= il,;

0, = ™, = | —— v

Q, = TW, = = -

i i s BT L |

( Q) = DESIGN DISCHARGE , SAY Q3¢ ) MEAN STREAM VELOCITY =

:’,_: Q, = GHECK DISGHARGE , SAY Qg4 OR Qg MAX. STREAM VELOCITY=
© o
CULVERT HEADWATER COMPUTATION z "
DESCRIPTION o | size |INLET CONT. OUTLET CONTROL HW=H* hy -LS, é x Eg COST COMMENTS
(ENTRANCE TYPE) l%w- HW | Ko | H | d¢ dc‘a‘D TW | hy | LSo| HW % 8§
‘xeq ! TOO
-0 ¥T /20 /47 Y34 é}‘ e
’ /
-0 v’ |720|  Lo3|4 (| 4(34(2.6|3.3|3 7|3 2|54 L 7|/ O K

SUMMARY 8 RECOMMENDATIONS:

J @4nbid




A
proveCT: 1752 Hve. #7415 F DESIGNER: L A6
HuT7oxn pRrRIve PROPOS €D Cucvenr7 pate: /=75
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
| : STATION :
ALTERNATE C e 98:.94
4.2
AHW=_Ts
Q = ™ = - ' / Rt & TW
Q, = W, = v So™ 00S 3
L3 % L= 200 EL.B.E'E t
( Q, = DESIGN DISCHARGE , SAY Qg5 ) MEAN STREAM VELOCITY =
\': Q, = CHECK DISCHARGE , SAY Qy, OR Q00 MAX. STREAM VELOCITY=
0 CULVERT HEADWATER COMPUTATION 2 |
-4 =
DESCRIPTION o |size [INLETCONT. | OUTLET CONTROL HW=H+ho ~LSo gé; 'E_ig cosT | commenTs
(ENTRANCE TYPE) ﬁD_W HW | Ko | H | d¢ Eﬁg—D- TW [ hg [LSo| HW | 3y
/ .
| 2-10"x¢’ |500| |/05|4.2|.4|i2|2.7|3.3|38(38|106|3.7 0. £.

SUMMARY 8 RECOMMENDATIONS!

J, 2anbid




N N B N B D OGS O D N D O T A B T O b B
A
provecT: 2724 Hve. # 94/5¢ DESIGNER: T 465
Burys pRIVE PROPOSED CUlverT N A
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
| _ STATION :
ALTERNATE C eL. 27.07
'
AHW= S / |
Q = TW, = ¥ L orw
Q, = ™, = 857 So 0045 Foo
Q, = DESIGN DISCHARGE , SAY Qps MEAN STREAM VELOCITY =
\S_: ( 02= CHECK DISCHARGE , SAY 050 OR Q)4 ) MAX. STREAM VELOCITY=
[+
@ CULVERT MEADWATER COMPUTATION 2 | -
DESCRIPTION | o |sze |INLETCONT.| OUTLET CONTROL HW=H+*ho-LSo |23 481 cost | comments
(ENTRANCE TYPE) ﬁbﬂ HW | ke | H | d¢ _dﬁg_[l TW | hy | LS| HW % 3
/ / Joe@
12— 10" x4 7Z0 ,5 G-O éf ,7 HICH
’ 4
2-12"x4" ({720 |25 5.0\ 4|.7|3.03.5143(143|.7 |5./15.1 O. K.
n
[le]
c
o
SUMMARY 8 RECOMMENDATIONS!
\J
['




prOJECT: 752 Hve. #7415 F DESIGNER: T 465
CReenwAY RD. PRopOS €D C ULlver 7 DATE: S~ /=75~
HYDROLOGIC AND GHANNEL INFORMATION SKETCH

STATION :
ALTERNATE C | gL _70./0
t
anw=51 3 |
Q = W, = ' o= L orw
Q, = W, = So= 005 —
2 2 ELéﬁ_/ LO.—. 200 EL.éi'_‘:tg T
Q, = DESIGN DISCHARGE , SAY Qg5 MEAN STREAM VELOCITY =
".j ( Qp = CHECK DISGHARGE , SAY Qgq OR Qg ) MAX. STREAM VELOCITY=
@ CULVERT HEADWATER COMPUTATION 2 |, »
DESCRIPTION a | size |INLET CONT. OUTLET CONTROL HW=H*hy -LS, ér é'g COST COMMENTS
(ENTRANCE TYPE) 1‘6‘1 HW | Ko | H | d¢ Ecg_p_ TW [ hy | LSo| HW % 3w
7 ’ ./ 0 Joe
-10"x3! |70 L1l 50714 124|3.4(3. 214 314 31148155157 K6t
212 x# |700|  |120|4.8|.4106[3,0|35193 4 31I/8 (47|48 0. K.
n
e}
®
SUMMARY 8 RECOMMENDATIONS:
~ i




- :
proveCT: 1152 Hve. ¥ 7415 F DESIGNER: T AL
Boswetr Boqrevalp  PROPOSED CUlyverT paTe: 8- /=75
HYDROLOGIC AND CHANNEL INFORMATION SKETCH
STATION :
ALTERNATE C L el 4(
5.5
AHW= ! |
q = W = | P L
Q, = W, = Y So= 0030 T
EL‘S___Z L= 2go ELS_{’_QJ
Q, = DESIGN DISCHARGE , SAY Qpg MEAN STREAM VELOCITY =
‘}L'" ( Q, = CHECK DISCHARGE , SAY Q. OR Q00 ) MAX. STREAM VELOCITY=
* CULVERT HEADWATER COMPUTATION 2 |, -
DESCRIPTION | o |size |INLETCONT.| OUTLET CONTROL HW=H+ho-LSo |53 48| cost | comments
(ENTRANCE TYPE) l‘bﬁ HW | Ko | H | dg EL;R TwW [ hg | LS| HW % B
s
2—10 x4/ |20 Lvolsz | 41691341361 %/ 1.1].¢0|5.4|54 O A%

SUMMARY 8 RECOMMENDATIONS:

J @inbid




pRoJECT: 2722 Hve. ¥ 9415 F cesioner T A0
T-B/5b Rorp PROPISED CUlveRT oATE: B= /=75
HYDROLOGIG AND CHANNEL INFORMATION SKETGH

' 12 STATION :
ALTERNATE C L5229
- S10

Q = TW, = ‘ t W

Q2 = W, = So= 10037 —

i : EL@if L= far2 Elj‘_:izi'} !

( Q, = DESIGN DISCHARGE , SAY Q25 ) MEAN STREAM VELOCITY =

\H" Q, = CHECK DISCHARGE , SAY Qg4 OR Qg MAX. STREAM VELOCITY=
(00} [
CULVERT HEADWATER GOMPUTATION z o
DESCRIPTION o |size |INLETCONT. | OUTLET CONTROL HW=H*hy ~LSo 2 X158 cost { comments
(ENTRANCE TYPE) l'bﬂ HW | Ko | H | d¢ ngD TW | hy | LSy | HW 'g Bg
- O
/ TJoo
2—70'x4” (720 1471819 |.415¢]3.413,713.7|2. 7|3%5|5 7157 K16
/ /
1-11" x4 {170 125|850 |.413.8|3,012.5\3. 713, 7 134514.0|5 0 oK,

SUMMARY & RECOMMENDATIONS:

J @#anbid




provecT: 97 E2 Ave. #7415 ¢ DESIGNER: T 465
Hu7T7orN P RIVE PRopOS €D CuclverRT paTe: = /=75
HYDROLOGIC AND CHANNEL INFORMATION SKETCH

_ STATION :
ALTERNATE  E L 70-93
44
AHW= T |
0 - Twy= T ‘ e cT—
2 = 2 = 6 o _____
( Q, = DESIGN DISCHARGE , SAY Q25 ) MEAN STREAM VELOCITY =
¥ Qp = CHECK DISCHARGE, SAY Qg OR Q99 MAX. STREAM VELOCITY=
& CULVERT HEADWATER COMPUTATION 2 | »
DESCRIPTION o |size [INLETCONT | OUTLET CONTROL HW=H*ho ~LSo 5% §g cost | commenTs
(ENTRANCE TYPE) ﬂa"i HW | Ko | H | d¢ _‘!g%_D_ TW | hg | LSg| HW % 3
2-10"x¢/ |500 LS|4 2| 41h2lz/]3.03 8|3 3/45¢04|%2 O, X,

J 94nbid

SUMMARY 8 RECOMMENDATIONS:




PROJECT: 971:5 4'/6' # 9415 F DESIGNER: THL
Burys pRive PROPOSED CULveRT oATE. 8=/~ 75
HYDROLOGIC AND GHANNEL INFORMATION SKETCH

sTATION: _BY7WV S
ALTERNATE E L §0.33
AHw*z 4I Z
Q = TW, = y = ‘ w
Q, = TW, = ¢,/ So= .00 4S” T
i ¢ E'-?——f/ L= 893 EL?_Z_'LZ t

( Q, = DESIGN DISCHARGE , SAY Qzs ) MEAN STREAM VELOCITY =

\': Q, = CHECK DISCHARGE , SAY Qg0 OR Q)9 MAX. STREAM VELOCITY=
O

@ CULVERT HEADWATER COMPUTATION § T

DESCRIPTION Q SIZE INLET CONT OUTLET CONTROL HW:H + ho "LSO 8 z dg cOST COMMENTS
= .J
(ENTRANCE TYPE) —“3"! HW | Ke | H | d¢ EQ“.;_D. TW | hg | LSo| HW § 8‘#

/ ’ 7eo
3~jo'xq4” |720 034/ |4 12.312.7|%4 4444 108|127 | %] 0. K.

SUMMARY 8 RECOMMENDATIONS!

J, a4nbid




gT-6

J 9.nbid

provecT: 37 E2 Hve. #9415 F DESIGNER: T 465
CREEN WAY KD, PROPOS €L CUlyerT DATE: 8= /=75
HYDROLOGIC AND CHANNEL INFORMATION SKETCH

STATION :
ALTERNATE E el 2267
! 51z
AHW= 2/
o = W, = ! 5 v
Q, = W, = 25) So= o4 9q
EL64o, L= 7142 ELéﬁg f
( Q, = DESIGN DISCHARGE , SAY Q25 ) MEAN STREAM VELOCITY =
Qp = CHECK DISGHARGE , SAY Qgq OR Qjg0 MAX. STREAM VELOCITY=
GULVERT HEADWATER COMPUTATION z2 |, -
DESCRIPTION | o |size [INLETCONT | OUTLET CONTROL HW=H*ho ~LSo 22198| cost | comments
(ENTRANCE TYPE) ' —“3"1 HW | Ke | H | d¢ ES%E TW | hg | LSq | HW % 3§
ro/ 700
2-10"x¢" |700 4L|5.7|.9 et
/
2-12"x4" 700 120148 .4 |3,713.0% S14 2|4 3I544|25 |48 o, L.

SUMMARY 8 RECOMMENDATIONS:




A
proJECT: 27 E2 Hve. ¥ 74154 DESIGNER: T 465
Bosweil Boyrevarp ~FPROPOSEDL CulveRT oATE. 8= /=95
HYDROLOGIC AND GHANNEL INFORMATION SKETCH
STATION :
ALTERNATE E EL 62,90
! Y
AHw=S14
Q = W, = Y 53/ = & w
02 = Tw2 = 5-7 SO= 00 3? -
EL #2 L= E/: EL\SV//; ?
Q, = DESIGN DISCHARGE , SAY Qa5 MEAN STREAM VELOCITY =
"g ( Q, = CHECK DISGHARGE , SAY Qg OR Qg4 ) MAX. STREAM VELOCITY=
o CULVERT HEADWATER COMPUTATION 2 |, »
DESCRIPTION o |size [INLETCONT.| OUTLET CONTROL HW=H+ho-LSo |2 %|38| cost | comments
(ENTRANCE TYPE) l‘-g-”- HW | Ke | H | d¢ EQ;E TW | hy | LSy | HW z SQ
- o
Z-r0'xq’ |20 1305, 2| 47031564114/ 23| 715:2 Ok,

SUMMARY 8 RECOMMENDATIONS:

J ounbid




4
prosect: 1752 Hve.  # 74/5°F DESIGNER: L 465
T=B/Rp Korp - FK()/()J L CULVERT paTE: S~ /=75~
HYDROLOGIC AND GHANNEL INFORMATION SKETCH
o 2 STATION :
ALTERNATE &£ L& %07
AHw= 519 |
Q, = TW, = i So= 10035
2 2 A 0 2Y 2
e1120 L= §ag eand
( Q, = DESIGN DISCHARGE , SAY Qa5 ) MEAN STREAM VELOCITY =
v Qp = CHECK DISCHARGE , SAY Qg4 OR Q)gg MAX. STREAM VELOCITY=
@ CULVERT HEADWATER COMPUTATION 2 | .
- [ =
DESCRIPTION | o |size |INLETCONT.| OUTLET CONTROL HW=H+hy-LSo |8 X[58| cost | comments
(ENTRANCE TYPE) —’-‘bﬂ HW | Ko | H | d¢ E%’R TW | hy [ LSy | HW z |3
- o
’ ’ T oo
2-10"x4 170 [4715.9 4’ Hre pr
2-12' x4 |77 125|500 | 413.513.0]|2.513.7|3.7(3/3|7.0|5:0 o L.
il
€0
S
® | sumMARY 8 RECOMMENDATIONS:
-\l
-
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HutTon Drive (60" upstream)
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HutTton Drive (overTtopping)
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Hutton Drive (profile)
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Burns Drive (710" upstream)

1190 o
= O T O
R I e = = et
| ANt

N .

1170 ' —
o S 3

o Tg]

Burns Drive (70" downstream)

1190
1180 ’\\\‘ - o
N /
1170 | A
o () ()
o w




Burns Drive (overtopping)
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GCreenway Road (65" upstream)
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Greenway Rd (overtopping)
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Boswell Blvd. (80" upstream)
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T-bird Road (120" upstream)

1160
1150 B =N = —
N\ /
NS4

| \/
/ 1140
! o ) o
‘: S 0
|

‘T-bird Road (120" downstream)

1160

‘_‘ A
1150 ———— s

\ yat
\ |/
Y

1140

o

100
150




i

1

]

I T-bird Road (overtopping)
I 1160

i

| 1150 ] =
i ° S 3
1

i

" T-bird Road (profile)
3' 1160

|

El 1150

il

1 w0

1 ° S g 3
L




END CBC EXTENSION

END CBC EXTENSION

MARICOPA COUNTY
DEPARTMENT OF TRANSPORTATION
RNGINKERING DIVISION

HUTTON DRIVE - ALTERHATE °A®
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END CBC 3-10'x4"
END CBC 3-10'X4’

MARICOPA COUNTY
DEPARTMENT OF TRANSPORTATION
ENGINKERING DIVISION

BURNS DRIVE - ALTERNATE *A®
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THY & 1R 30 et, Bdte 0T D IO K0

Pas mom aar 03

i
‘2
! ! MOT TO SCALE
bt ¢!

1:\94154%a-burns.dgn Aug. 10, 1995 O6: 37:55




1; (94!54\a-bos.dgn Aug. 10, 1995 0B 37. 21

END CBC EXTENSION
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END CBC 2-12'X4’

END CBC 2-12'X4"

MARICOPA COUNTY
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END CBC EXTENSION

MARICOPA COUNTY
DEPARTMENT OF TRANSPORTATION
ENGINEERING DIVISION

HUTTON ORIVE ~ ALTERHATE "C*
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1-\04154\c-httn.dgn Aug. 10, 1935 06:53:06




END CBC 2-12'Xx4'
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DEPARTMENT OF TRANSPORTATION
ENGINERRING DIVIION
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MARICOPA COUNTY
DEPARTMENT OF TRANSPORTATION
ENQINERRING DIVISION

BOSWELL BOULEVARD - ALTERNATE *C*
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MARICOPA COUNTY
DEPARTMENT OF TRANSPORTATION
ENGINEERING DIVISION

GREENWAY ROAD - ALTERNATE *C*
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POmIE BUSSELS MEZA
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END CBC 2-12'X4’
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END CBC EXTENSION

END CBC EXTENSION

MARICOPA COUNTY
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END CBC 3-10'X4’
END CBC 3-10'X4’
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END cBC EXTENSION
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END CBC 2-12'X4'

END CBC 2-12'X4'
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MARICOPA COUNTY
DEPARTMENT OF TRANSPORTATION
ENGINEERING DIVISION

GREENWAY ROAD - ALTERHATE °E*
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END CBC 2-12'X4"
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