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INTRODUCTION

HDR Engineering, Inc. was contracted by the Arizona
Department of Transportation (ADOT), to evaluate align-
ments and develop a preliminary design for the Southwest
Loop Highway (SR-218). As part of this study, this
preliminary drainage design concept was developed.

This Drainage Design Concept Report addresses the
surface water drainage conditions and requirements
affecting the Southwest Loop highway (SR-218) between
I-10 at 59th Avenue and I-10 at Pecos Road (Plate No.
1) . It’s purpose is to document the conceptual design
of the project drainage system including the procedures,
methodology and judgements used in its derivation.

The Scope of the Study is to provide a conceptual design
identifying project requirements and to mitigate major
concerns relating to surface water drainage. The
emphasis of this effort is to provide a cost effective,
practical, workable system by either quantitative or
qualitative means. Efforts were made to prepare a
uniform conservative design. Where drainage options
were found to be of public concern, input was solicited
from the public and was considered in the selection of
the drainage design.

The level of study in this work was varied depending on
the complexity of the drainage problems encountered or
the differences in drainage systems as they relate to
local concerns.

The SR-218 corridor bisects tributary flows to both the
Salt River and the Gila River and is subject to ex-
tremely high peak flows from the South Mountain range.
The majority of the route passes through non-residential
property, however, considerable residential development
is planned for the southern flank of the South Moun-
tains.

By virtue of its presence perpendicular to the 1local
runoff, the highway traditionally becomes a source of
collecting runoff and discharging it at concentrated
locations. A major part of the complexity of this
project was the need to avoid concentrating flows.
Flows were maintained in as natural a state as possible.
In some areas, the highway was seen as a way of pre-
venting downstream flooding. This has been accomplished
with the extensive use of retention/detention cells and
level spreaders.
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Where planned development was encountered, the previ-
ously approved drainage plans were reviewed, utilized as
they were designed and supplemented with on-site im-
provements to the point of meeting the above stated flow
objectives.

To facilitate a better understanding of this report, six
Plates and five Tables are included as follows:

o] Plate 1, page 2 and plate No. 2, page 7, are plan
view maps of the entire project showing the general
layout, location and the limits of each of the four
drainage segments.

o Plates 3 and 4, (foldouts in pocket at page 52 &
53,) identify the proposed alignment, all of the
drainage areas tributary to it, and the recommended
drainage facilities to be constructed.

o Plate 5, (foldout in pocket at page 54), shows all
of the drainage changes and improvements to the
I-10 (Papago Freeway) Interchange with SR-218.

o Plate 6, (foldout in pocket at page 55), shows all
recommended new facilities for the I-10 (Maricopa
Freeway) Interchange with SR-218.

o Table 1, (page 28 to 41), Summarizes all recom-
mended culverts/pipes.
o Location
o Structure Type
o Design Capacity
o Length
o} Table 2, (page 42 to 43), Quantifies recommended
changes needed within the I-10 (Papago Freeway)
Interchange.
o Table 3, (page 44 to 46), Summarizes all recom-
mended detention/retention cells.
o Location
() Type
o Volume (Ac-ft)
o Average Depth
o Bottom Elevation
o Remarks
le] Table 4, (page 47), Summarizes all recommended
level spreaders.
o Location
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o Volume (Ac-ft)
o] Average Depth
o Bottom Elevation
o Table 5, (page 48 to 51), Summarizes all
recommended drainage ditches/channels.
Location
Design Flow
Average Slope
Bottom Width
Average Velocity
Normal Flow Depth

0Oo0o00O0O0

The detailed drainage conceptual design including plan
and profile sheets and the construction cost estimate is
included in The Design Concept Report under separate

cover.

METHODOLOGY/HYDROLOGY

The computer program used to compute peak flows for both
10-year events and 100-year events was the U.S. Corps of
Engineers HEC-1 program utilizing SCS methods. HDR'’s
internal program, STMSIM, a Stormwater Simulation
program developed by HDR, was used to size detention and
level spreader cells by the Modified Puls method. Based
on a study comparison prepared by Boyle Engineering,
completed in May 1986, a 24-hour design storm is used.

The method of study varied dependent on the status of
the adjacent land. Drainage plans prepared by develop-
ers’ engineers, which predate this study, were reviewed
for appropriateness with respect to hydrologic and
hydraulic accuracy. It was found that the previously
planned developments utilized a 2-hour design storm and
they provided calculations for the 10-year, 50-year and
100-year storms. Because of the discrepancies between
the 24-hour project design storm and the 2-hour devel-
oper design storm, a sensitivity analysis was performed
between the 100-year, 2-hour storm and the 100-year,
24-hour storm. For two sample basins, HDR developed a
HEC-1 program and compared the results with the previ-
ously approved drainage studies. No major methodology
or computational problems for flow rate were found.
Results of the analysis indicated some variations
between the two peak flows, however, no general trend
was observed. That is, in some cases the 2-hour storm
peak was greater while in other cases the 24-hour storm
provided higher peak flows. The peak discharges pre- '
sented in the developers’ drainage plans were used as
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the basis for préliminary design in their areas and the
model analysis results of the sample basins were uti-
lized to define HEC-1 input in adjacent basins.

However, with respect to storm VOLUME, it was determined
a 24-hour storm usually generated about 75% more runoff
volume than was generated by the 2-hour storm. For this
reason, a 24-hour storm was used to size all new facil-
ities and a 2-hour storm was utilized whenever it was
necessary to match previously approved master drainage
plans and designs.

For previously unstudied areas, HEC-1 was utilized to
develop hydrographs. The basin areas were taken from
USGS dquadrangle maps. The Soils Conservation Service
(SCS) provided the basin lagtimes and the runoff curve
numbers (CN), and the 1985 City of Phoenix Storm Drain
Design Manual was utilized for depth-duration data.

For design of the freeway drainage systems and for
drainage areas adjacent to the freeway, which would be
drained by freeway facilities less than 200 acres, the
rational method was utilized to analyze design flows.
The initial time of concentration was assumed to be 10
minutes and the rainfall intensity was taken from the
Phoenix Rainfall Intensity Ratio Curve (Page 66).
Runoff coefficients "C" were assumed to be 0.9 for paved
areas and 0.5 for all other areas.

The on-site storm drainage system was designed to
intercept all storm runoff generated within the freeway
right-of-way including the depressed sections. For
depressed sections, catch basin inlets are located in
the gutterline and in the medians. Where necessary,
slotted drains could be added to improve the intercep-
tion capacity of inlets and to decrease spread of
flooding on the pavement. The intercepted stormwater
was conveyed via interconnected pipes to appropriate
outfalls.

The specific design parameters are detailed in the
Drainage Design Criteria Section, page 56 to page 65.

HYDRAULICS

The hydraulic analysis performed for this study was
limited to normal flow computations utilizing Manning’s
equation for pipes and open channels. Preliminary
culvert sizing was done utilizing HEC-5 (Hydraulic
Charts for the Selection of Highway Culverts) and
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assuming inlet control. No backwater profiles were
computed. More specific information with respect to
design criteria can be found in Drainage Design Criteria
Section, page 56 to page 65.

DESIGN CONCEPTS

The Southwest Loop Alignment is divided into four
geographical segments (Plate 2, page 7.)

Segment I consists of the region south of the I-10
Papago Freeway at 55th Avenue to the Salt River.
Segment II lies between the Salt River and the inter-
change at 51st Avenue. Segment III continues from the
51st Avenue Interchange to 19th Avenue. Segnment IV
encompasses the region east of 19th Avenue to I-10
Maricopa Freeway at Pecos Road. Each of these segments
have their own peculiar characteristics in terms of land
use, drainage patterns and general requirements. The
hydrology analysis was subdivided in each segment based
upon topographic features, flow characteristics and land
use. (Since much of the tributary area will be developed
prior to construction, the final plans should be pre-
pared taking into account the drainage systems existing
at that time.)

All segments were analyzed to conform to the drainage
design criteria and are shown in detail on Plate 3 and
4. Individual drainage facilities, culverts/pipes;
detention/retention cells; level spreaders; ditches/
channels are summarized in Tables 1, 3, 4 and 5 respec-
tively.

The following text describes the drainage analyses by
segment:

4.1 Segment I - I-10 to the Salt River

The area of influence, which lies primarily within
the City of Phoenix, ranges from the existing
Papago Freeway (I-10) south to the Salt River.
This area is predominantly zoned industrial; thus
development currently taking place is primarily
industrial with pockets of residential. Historical
agricultural land use has largely been eliminated.
There is however, still extensive open area in a
state of transition at this time.

The general fall of the 1land is northeast to
southwest at a gentle slope of 0.2 to 0.4%.

e
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Stormwater runoff from higher frequency events
tends to pond in open areas, is retained in indus-
trial retention areas or 1is conveyed in the
streets. The predominant roadway drainage pattern
is north to south, to the Salt River. Natural
overland drainage is interrupted by the streets and
presumably they shall remain the primary conveyors
of stormwater runoff. Since the surface drainage
is controlled and conveyed largely by the major
north-south streets, the impact of a north-south
freeway corridor upon surface drainage is relative-
ly minimal. :

Plate 5 details the drainage facilities required
within the SR-218/I-10 Papago Freeway Interchange
at 59th Avenue.

The highway drainage system on this segment needs
only to carry on-site runoffs and drainage inter-
cepted by the proposed highway. Local runoff will
be intercepted by the streets and main storm sewers
on 51st and 59th Avenues or the I-10 Papago Freeway
drainage channel which prohibits any north to south
conveyance from north of I-10.

For the proposed SR-218/I-10 Papago Freeway Inter-
change, two of the ramps connecting to I-10 are
depressed and their drainage is to be connected to
existing 1I-10 facilities. The hydrologic and
hydraulic capacities of the stormdrain/pumping
station systems at 59th Avenue and 51st Avenue,
respectively, are not adversely impacted. In
general, the impacts resulting from the proposed
SR-218/1I-10 Papago Freeway Interchange (Table 2)
are the following:

1) Realignment of approximately 2700 L.F. of
existing concrete channel nerth of I-10
between 51st Avenue and 55th Avenue (detailed
hydraulic analysis regarding this impact will
not be done at this time):;

2) The drainage junction structure up stream of
the 51st Avenue pump station wet well will
have to be adjusted and the drainage junction
structure up stream of the 59th Avenue pump
station wet well will have to be moved from
beneath pavement widening:;




3) Existing catch basins or manholes, will have
to be moved due to the widening of I-10 to
accommodate new exit and entrance ramps; and

4) New catch basins or manholes will be connected
by lateral pipes and then connected to exist-
ing trunk lines.

The runoffs between I-10 and Van Buren Street will
be conveyed partially north and partially south.
Between I-10 and Roosevelt Street, runoffs will be
conveyed by a trapezoidal channel into two inter-
connected retention cells (No. 1 & No. 2 totaling
13.8 ac-ft) within the SR-218/I-10 Papago Freeway
Interchange. Between Roosevelt Street and Van
Buren Street the runoff on both the west side and
the east side is conveyed south and is handled by a
combination of trapezoidal channels and detention
cells on each side. The peak storage required on
the west side is 9.4 ac-ft. in No. 4 and on the
east side is 5.0 ac-ft. in No. 3. A 24-inch RCP
equalizer pipe will be installed to distribute the
runoffs between the two detention cells and a
24-inch RCP outlet pipe will discharge 10 cfs from
the east side detention cell into the existing
48-inch RCP storm drain at Van Buren Street.

While the connection between the SR-218 drainage
system and the City of Phoenix 48 inch storm drain
pipe at Van Buren Street has not been reviewed or
approved by the City of Phoenix, we believe it is
the best technical and most cost effective solu-
tion. This particular 48 inch drain was installed
between 51st Avenue and 59th Avenue to pick up the
runoff contributed between I-10 and Van Buren
Street. This preliminary design will do exactly
the same thing with the additional benefit that
there will be no discharge into the 48 inch drain
for any rainfall up to a 10 year event, and a
controlled discharge, maximized at 10 cfs, for up
to a 100-year event. It may be possible to outfall
this water to the I-10 pumping station.

It is our understanding the City of Phoenix has
allowed a connection to their system under these
circumstances. If for some reason the City were to
not allow this intertie, the flat terrain between
Van Buren Street and the Salt River would mandate
an extremely expensive, wide and deep trapezoidal
channel and several deep crossings under the
streets and the Roosevelt Canal.
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South of Van Buren Street to the R.I.D. Canal, the
recommended drainage plan utilizes a closed conduit
system to a detention cell located north of the
canal. The system on the east side of SR-218
begins with a 60-inch pipe (Q = 124 cfs) south of
Van Buren Street and increases to a 72-inch pipe (Q
= 195 cfs) north of the Southern Pacific Railroad.
At the railroad, a junction structure is used to
convey the flow into three 48-inch pipes which must
be Jjacked in casing beneath the railroad
right-of-way. South of the railroad, the three
pipe system continues across Buckeye Road and

outlets as 72-inch pipes with a design flow of 629
cfs into the 59 ac-ft detention cell (No. 5) north
of the R.I.D. canal. The system on the west side
of SR-218 begins with a 42-inch pipe (Q = 55 cfs)
south of Van Buren Street and is increased to a
48-inch pipe (Q = 72 cfs) south to the Southern
Pacific Railroad. This pipe increases in size to
54-inch pipes (Q = 184 cfs) 3just north of the
R.I.D. canal where the pipes cross beneath SR-218

‘and outlets into the detention cell(No. 5) on the

east side of SR-218. This eliminates one crossing
at the R.I.D. canal. Plus, the 59 ac-ft detention
cell on the east at Station 190, having a maximum
depth of 10 feet, will reduce the 1l0-year peak
discharge from 630 cfs to 300 cfs.

Full commercial and industrial development is
assumed for the region north of the R.I.D. Canal,
therefore, the volume of runoff is substantial for
these impervious areas. Options to convey flow
under the R.I.D. canal consist of an inverted
siphon, a splitter box and a multiple box struc-
ture, a drop structure, or a combination of these.
For the preliminary assessment performed here,
closed conduit system with a single inverted siphon
structure (two 60-inch RCP) crossing beneath the
R.I.D. was used.

After crossing the R.I.D. canal the flow is carried
along the freeway’s east side by enclosed pipeline
to station 221+00 and then carried by trapezoidal
channel to the Salt River.

The runoff from the west side of the freeway, south

of the R.I.D. canal, is picked up by trapezoidal
channel and also conveyed to Salt River.

=10~




4.2 Salt River Crossing

An initial bridge study for the Salt River struc-

- tures was conducted concurrently with the various
corridor studies. The results of that study are
presented in the following text.

4.2.1 Hydraulic Considerations

The Salt River reach which traverses the
Southwest Loop Highway has been studied
under the Federal Flood Insurance Pro-
gram. The U.S. Army Corps of Engineers
performed the hydraulic analysis and
produced the 100-year flood plain and
floodway maps used in determining the
lengths of the bridges. While the
study’s results and mapping have not
received final federal (F.E.M.A.) approv-
al, the hydraulics and mapping are
considered the best and most reliable
information available.

Since the bridge crossing design, as
related to the flood plain, would be
subject to the flood insurance program
criteria, the effects of the structures
on the hydraulics of the waterway were
investigated. This hydraulic investiga-
tion was based on a criteria of bridging
the entire designated floodway and based
upon the established 100-year design flow
of 190,000 cubic feet per second with a
water surface elevation of 1002.30 at the
59th Avenue alignment. The computer
program HY-4, ‘“Hydraulics of Bridge
Waterways", developed by the Federal
Highway Administration was used to
determine the backwater produced by a
constricted flood plain and Dbridge
substructure. It was determined that
bridges 3100 feet in length with 24 piers
would cause an increase in the water
surface elevation of 0.38 feet for the
100-year flood. This is below the one
foot allowed for encroachment into the
flood plain. In order to meet the
minimum freeboard criteria of three feet
above the 100-year flood water surface
elevation, as established by the Maricopa
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County Highway Department, a minimum low
superstructure elevation of approximately
1005.8 would be required.

Further study of possible encroachment
into the floodway is suggested. This
would require FEMA approval, but the
possible savings in bridge construction
costs by a reduction in overall length
are significant enough to warrant further
study. One possible method of maintain-
ing flow through a narrower channel would
be to construct a channelization project
within the Salt River bed for a given
distance on either side of the crossing.
The material from this channelization
project could then be used for construc-

-tion of the embankment sections.

Effects of scour on pier footings should
also be studied further. This study
should include whether or not the piers
need to be skewed so that |pier
centerlines are parallel to flow. The
use of drilled shaft pier foundations
could alsoc be considered which may
eliminate the need for deep footings as a
means of scour protections.

Bridge Types

Assumptions

The following basic assumptions were made
in determining various alternate bridge

types:

- Twin structures - 57’-0" wide
separated by a 27’ clear median

- Steel H-pile foundations similar to
those employed at the 51st Avenue
bridge or large diameter drilled
shafts.

- Prestressed concrete girder super-
structures to be simply supported
for both dead and 1live loadings.
Steel girders to be continuous for
both dead and live loadings.

-12-




- Scour protection, including grouted
riprap at the abutments, similar to
that used on the 51st Avenue bridge.

- Berm elevations at the abutments set
one foot minimum above the 100-~year
flood elevation.

- Structure bottom of girder set three
feet above 100-year flood elevation.

Substructure Types

Two types of substructure were consid-
ered, a two-column bent similar to that
used on the 5lst Avenue bridge and a
"hammerhead" or "tee type" pier. The
hammerhead pier is commonly used for
river crossings because of its solid
shaft design. For north-south align-
ments, a skew angle of 20 degrees should
be considered for the substructure so
that piers will be parallel to flow.
More detailed hydraulic and scour studies
may show that the use of the skew is not
warranted.

1. Deep Foundation Types

Two alternative foundation types
were considered for the hammer-head
piers and two-column bents. Large
diameter drilled shafts and driven
steel H-piles were evaluated for
vertical and 1lateral capacity, as
well as for their relative cost of
construction.

The determinations of the required
length of embedment for the shafts
and piles were based cn the recom-
mendations presented in the "Prelim-
inary Geotechnical Investigation
Report" prepared by Sergent,
Hauskins, and Beckwith (SH&B). The
following foundation design data
were obtained from this report:

- 35’ of scour can be expected
for bridge piers and bents

-13-




located in the Salt River flood
plain.

- below this depth, a dense
alluvial deposit of sands,
gravels and cobbles (SGC) will
be encountered, with an assumed
angle of internal friction of
41 degrees and a submerged unit
weight of 70 pcf.

It should be noted that the recom-
mendations for scour depth and soil
parameters were based on the engi-
neering judgment of SH&B and their
experience in the area of the Salt
River. Soil borings in the vicinity
of the bridge, advanced with a
6-1/2" hollow stem auger, met
refusal at depths of 4 to 15 feet.

Superstructure Schemes

Two basic types of superstructure were
considered, precast prestressed concrete
girders and welded steel plate girders.
Girder type bridges are considered to be
the most cost effective solution of river
crossings where moderate span lengths can
be maintained. The precast concrete
girders studied were standard AASHTO Type
IV girders and a modified AASHTO Type VI
girders used by the Arizona Department of
Transportation. Inquiries were made at
the Arizona Department of Transportation
and with a Phoenix area precaster to
determine the sections most commonly used
and current prices.

Summary of Alternates

Alternate No. 1: 3100’ x 57’ twin
structure using modified AASHTO Type VI
concrete girders. These structures each
have 25 spans of 124’ with hammerhead
type piers perpendicular to roadway
centerline. The foundation is driven
steel H-piles.
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Alternate No. 2: Same as Alternate No. 1
except piers skewed 20 degrees.

Alternate No. 3: 3100/ x 57’ +twin
structure using standard AASHTO Type IV
concrete girders. These structures each
have 31 spans of 100’ with hammerhead
type piers perpendicular to the roadway
centerline. The foundation is driven
steel H-piles.

Alternate No. 4: 3100’ x 57’ twin
structures using welded steel plate
girders. These girders have a web depth
of approximately 57" and spans ranging
from 110’ end span to 140’ interior
spans. There are a total of 24 spans and
hammerhead type piers perpendicular to
the roadway centerline are used. The
foundation is driven steel H-piles.

Alternate No. 5: 3100’ x 57’ twin
structures using standard AASHTO Type-VI
concrete girders. These structures each
have 25 spans of 124’ with two column
piers, utilizing 6’0" diameter drilled
shafts.

Alternate No. 6: Same as No. 5 except
piers are Hammerhead type with 8’0"
diameter drilled shafts.

Further Study

Prior to completion of the preliminary
bridge design (TS&L drawings) the follow-
ing items should be studied more thor-
oughly:

- Possible encroachment into the
floodway with the intention of
shortening the bridge length.
Should this prove to be feasible,
FEMA approval should be sought.

- Scour effects and protection methods
for both skewed and 2zero-skewed
piers.
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Recommendation

Each of the alternates studied are
considered technically sound concepts,
with each having its own advantages.
Thus the deciding factor is one of
economics. These comparative estimates
show that Alternate No. 5 is the least
costly and is therefore recommended. The
following is a complete breakdown of
Alternate No. 5:

- 3100’ x 57’ Twin Structures#*
- 25 Spans of approximately 124’

- Modified AASHTO Type VI Prestressed
Concrete Girders

- 7-1/2" Cast-In-Place Concrete Deck
(with contractor’s option for the
‘'use of prestressed concrete stay-
in-place forms) ;

- Two-column type piers *

- 6’0" diameter drilled shafts extend-
ing approximately 70’ below existing
river bed.

(* These items are subject to further
study)

It is strongly recommended that the above
mentioned study be undertaken as the
possible cost savings may be significant.

Permits

Crossing the Salt River will require
several permits and approvals. A 404
permit as specified by the Clean Water
Act must be obtained from the Corp of
Engineers. In addition to this permit,
the Maricopa Flood Control District must
approve the plans for this crossing prior
to construction.
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Segment II - Salt River To 51st Avenue

The area of influence is currently in agricultural
use with residential developments at 67th Avenue
and Baseline Road, and at the unincorporated
community of Laveen. The natural east to west fall
of the land drains 26.4 square miles toward Base-
line Road. The Champion Drain, located in the
natural low point along Baseline Road, collects
runoff and irrigation tailwater and outfalls into
the Salt River at 79th Avenue.

Natural waterways have been obscured by cultivation
of the land. Under current conditions the irriga-
tion network and roadways tend to interrupt and
direct flow patterns. Stormwater begins in the
western part of the South Mountains and flows
northeasterly in sheet flow. It 1is gradually

"collected in canals and roadways, being eventually

conveyed to the Champion Drain. Imminent develop-
ment, most probably residential, is projected for
this watershed. Essentially, the drainage condi-
tions along this portion of the corridor are
capable of producing high peak discharges under
existing and future conditions.

From Southern Avenue north, trapezoidal channels
will intercept and convey runoff northerly to the
Salt River on both the east and west side of
SR-218:-, Between Southern Avenue and Baseline Road
trapezoidal channels will again intercept and
convey the runoff on both the east and west sides,
this time in a southerly direction under Baseline
Road and into the Champion Drain. ’

At the southeast end of Segment II the flows
intercepted on the east side of the freeway, north
of 51st Avenue, are conveyed by trapezoidal channel
to a 88 ac~-ft detention cell (No. 7) at Estrella
Drive. The peak discharge of 1677 cfs is reduced
to 673 cfs and is released through four 54-inch
pipes. It is carried by trapezoidal channel
northerly to a 195 ac-ft detention cell, (No. 6) at
Elliot Road. At this point the 1831 cfs peak is
reduced to 699 cfs and is outlet under the freeway
to the west side by four 48-inch pipes. From
Elliot Road the flow on both the east and west side
is carried by trapezoidal channel and discharged
into the Champion Drain at Baseline Road.
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The drainage system on the west side of the free-
way, between 51st Avenue and Baseline Road consists
entirely of trapezoidal channel carrying the runoff
directly to the Champion Drain.

Detention was considered at the Champion Drain to
regulate the flows without disrupting the existing
system. However, the characteristics of the basin
are such that the basin peak would occur at approx-
imately the same time the detention occurred. The
basin’s flow patterns are sheet flow in the lower
reaches and the time to peak 1is thus delayed.
Therefore, detention at Champion Drain would not be
advantageous because such detention may actually
increase peak runoff.

The existing capacity of the Champion Drain ranges
from 46 cfs to a maximum of 666 cfs near its
outfall. The Peak 10-year discharge from the
drainage basin tributary to the Champion Drain is
3700 cfs requiring a trapezoidal channel with a 30’
bottom width and a normal depth of 10.4 feet.
Because of  impending development in the basin,
improvements to the Champion Drain will have to be
constructed. When the agency responsible for the
Drain plans these improvements, ADOT should consid-
er participating in this improvement in proportion
to the increased flow caused by the Southwest Loop.
The cost estimate for the Southwest Loop included a
proportional cost for an additional 1777 cfs for
the Champion Drain improvements.

Segment III - S1st Avenue To 19th Avenue

This segment contains the west end of the South
Mountain area. The topographical character of the
land transitions from rugged mountains where the
alignment crosses the South Mountain ranges to the
foothills on their southern flank. The majority of
the terrain is mountainocus and full development is
prohibited by its physical features and access
considerations. Unincorporated Maricopa County,
park land and state land provide the right-of-way
for this section while the southwesterly project
boundary is the Gila River Indian Reservation.

The alignment is subject to substantial runoff
volumes particularly between 51st Avenue and
Station 750. At the base of the mountains, flows
are collected in many braided, interconnected
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washes and conveyed through washes, across reser-
vation land, to the Gila River. Tributary drainage
basins vary in size from 4 acres to 523 acres. In
numerous locations, the braided streams 1leave a
main channel and the flow is split into multiple
channels. The analysis accounted for these split
channel flows by directing a percentage of the main
channel flow to the smaller channels. The per-
centage was determined by a review of the topogra-
phy from aerial photographs and field observations.
A reach-by-reach study included analysis of down-
stream flood impacts should accomplished in the
final design.

The primary consideration for the drainage design
in this segment is to avoid concentrating discharge
flows, thereby maintaining flow in as close to the
existing state as possible. To accommodate this,
downstream detention cells and level spreaders have
been designed to retain up to a 1l0-year, 24-hour
event before releasing a controlled sheet flow into
natural paths across the Gila River Indian. Reser-
vation.

Progressing sequentially ahead on stationing, the
design is as follows:

o] 51st Avenue to Station 650, runoff is inter-
cepted by trapezoidal channel and conveyed
northerly into a 12.4 ac-ft detention cell
(No. 8) located in the Southeast quadrant of
the 51st Avenue Interchange. The control re-
lease of 35 cfs from detention cell No. 8 is
piped under 51st Avenue and into a trapezoidal
ditch east of SR-218 which conveys the water
northerly into the Champion Drain.

o At Station 660, the natural flows (Q=2946 cfs)
is passed under the freeway via 5 box culverts
and an equipment crossing structure. These
structures should be located to match the
existing washes as closely as possible.

o] Between Stations 665 and 710, the runoff is
collected in a trapezoidal channel, carried
under the freeway and dispensed uniformly
downstream by 37.8 ac-ft of level spreaders
(No.s 1, 2, 3, 4, 4A & 5).
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o Between Station 725 and 737, the runoff is

collected in a trapezoidal channel and outlet |
into a 16’ x 14’ box culvert/equipment cr =~ > |

ing under the freeway. An open throated(foré)-

allows the flow to enter the 57 ac-ft re

tion cell No. 9. This retention cell is

designed to retain up to a 100-year event at

which point it would over top into sheet flow.

o Between Station 738 and 753, the runoff is
collected in a trapezoidal channel which
outlets into 4-10’ x 6’ box culverts at
Station 742. It is carried under the freeway
into 52 ac-ft of retention cell (No. 10). As
with retention cell No. 9, retention cell No.
10 will not overtop until the 100-year event
is exceeded.

o Between Station 753 and 801 are equalizing
flow trapezoidal channel intercepts flow on
the freeways north side and conveys it under
the freeway at Stations 778, 783, 790, 795 and
801 into stepped interconnected level spread-
ers No. 6, 7, 8, 9 and 10.

Between Stations 802 and 824, flow is inter-
cepted by a trapezoidal channel and converges
at 3-10’x6" box culverts crossing under the
freeway at Station 808 with no additional
downstream handling.

o Between Stations 824 and 880, flow is inter-
cepted by 22.1 ac-ft of equalizing detention
cell (No.11) and dispersed into culverts
under the freeway with no outfall handling at
Stations 826, 846, 860 and 870.

o East of 19th Avenue, the runoff is intercepted
by trapezoidal channel and carried eastward
into Segment 1IV. :

Although not a part of the actual freeway drainage
system for Segment III, it should be noted that 14
culverts under 51st Avenue between SR-218 and St.
John’s Road were surveyed. Their combined capaci-
ties will carry 800 cfs of the 3870 cfs 1l0-year
discharge or 6700 cfs 100-year discharge tributary
from above the freeway to this section of 5l1st
Avenue. Hence, modifications to the pipe system
and channelization along 51st Avenue may need to

-20-

G IR I OB G OF G I A G A O G B O s A e e
)




occur to reduce the 1limits of flooding which
currently exist for the higher frequency storms.
This flooding is a result of existing undersized

' drainage facilities and is neither increased by or

decreased by SR-218 drainage features. This area
was studied to determine if the SR=-218 project
could offer some relief of downstream flooding.
Under the basic philosophy that downstream protec-
tion would be included if it did not require a
substantial increase in project costs, no down-
stream improvement within the scope of the SR-218
project was feasible for this reach. Similarly,
the Bureau of Indian Affairs (BIA) proposed a 51st
Avenue Floodway to intercept the flow upstream of
the freeway and channelize it to the Gila River.
One interception channel from Station 655 to
Station 670 would have a bottom width of 30-feet,
3:1 side slopes and a normal flow depth of 6.1 feet
to carry the 2760 cfs generated by a 100-year, 24
hour storm. The second interception channel from
Station 670 to Station 750 would also have a bottom
width of 30-feet, 3:1 side slopes but would flow
6.9~-feet deep to carry the 3930 cfs from the same
storm. The floodway from freeway Station 670 to
the mid-point of Section 28 would carry the com-
bined 6920 cfs with a 30-foot bottom, 3:1 side
slopes and a '‘normal depth of 8.0 feet. From the
mid-point of Section 28 to the Gila River the
floodway would expand to a_40-foot bottom, 3:1 side
slopes and a normal flow depth of 8.5-feet. It is
recommended this option be further reviewed prior
to final construction design.

If the floodways necessary to protect the 51st
Avenue area are to be constructed by BIA or others,
then the Southwest Loop Drainage facilities should
be coordinated with the floodway concepts.

Segment IV - 19th Avenue To I-10 Maricopa Freeway

Topographically, Segment IV transitions from South
Mountain range foothills to a flat alluvial plain.
The general runoff pattern is north to south, off
the southern mountain slopes. As in segment III
this southern project boundary is the Gila River
Indian Reservation. Under natural conditions,
runoff would cross the reservation boundary in
numerous washes, characteristic of foothill ter-
rain, where it would be collected in the Gila Drain
and then carried westward to the Gila River.
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Agricultural activities on the Reservation have
eliminated most of the natural drainage features
south of the alignment.

Although currently sparsely developed, the northern
(upstream) side of this section of freeway is
planned for substantial residential development.
Master drainage plans have already been approved
for four (Foothills, Mountain Park Ranch, Lakewood
and Pecos Road P.C.D.) developments encompassing
most of the length of Segment IV. At the time of
this study, some of the approved drainage facili-
ties were in place while others were under con-
struction. Systems previously approved were
accommodated as much as possible.

Because of flooding of downstream agricultural
lands a number of drainage modifications have been

' made upstream of the SR-218 right-of-way beginning

in the mid 1940’s. These modifications have
extensively changed the natural flow patterns from
South Mountain to eliminate frequent flooding of
the agricultural ground. Upstream development
unrelated to SR-218 has sought to re-establish the
natural drainage patterns. In order to protect and
maintain the previously developed flood prevention
measures, extensive detention has been proposed by
the developers on the upstream drainage facilities.
Drainage proposals analyzed and recommended for
this segment are intended to minimize impacts to
either upstream drainage improvements or downstream
flooding. Generally, it was the intention of this
study to avoid modifying either drainage facilities
in place or the proposed drainage systems of the
upstream developers. However, because of space
considerations, a number of facilities must be
relocated from where they were shown on the prelim-
inary master plans.

Foothills

The Foothills Development (19th Avenue to 24th
Street) is located north of the Gila River Indian
Community Reservation and south of the Phoenix
South Mountain Preserve. With the extensive
upstream storage which is planned, the construction
of SR-218 will require minimal -drainage facilities
provided these improvements are in place prior to
freeway construction. However, since the timing of
their construction is unknown, the structure design
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for this segment should be the based on 100-year
storm. It is recommended to downsize these drain-
age structures if the upstream drainage facilities
are in place and operating before SR-218 is con-
structed.

The approved master drainage plan for this develop-
ment presented the pre-development and post-devel-
opment discharges at various concentrated points.
The post-development discharges have been reduced
substantially with proposed channelization and
retention. A total retention volume of 773 ac-ft
was proposed with individual cells ranging in size
from 0.7 ac-ft to 84.2 ac-ft. The capacity of
several retention/detention cells proposed in the
development master plan are reduced by the en-
croachment of SR-218. Those cells must be relocat-

ed or enlarged to preserve the design volume.

All drainage channels running parallel to SR-218
were sized for the 10-year event utilizing the
Rational Equation (Q = CxIxXA ). The runoff coeffi-
cients represent a weighted average of commercial
and residential development. Areas within approxi-
mately 200 feet of the channel centerline were
assumed to be commercial. All other areas were
assumed residential unless the terrain prohibited
such developnent.

The typical channel section was trapezoidal with a
10-foot bottom width, side slopes of 3:1, a minimum
velocity of 4 fps and a normal flow depth of 2
feet. The Continuity Equation (Q = VxA) was used
to size the channel. Frequent drop structures or
extensive erosion protection are anticipated.

The Foothills developer has agreed to build addi-
tional channels to convey local drainage not
intercepted by the highway system. However, at the
date of this study no results of these changes were
available. These channels will be designed sepa-
rate from the SR-218 drainage system. The SR-218
drainage will intercept flows from the roadway and
adjacent areas only.

Specifically, a series of trapezoidal channels
along the north side of the freeway between 19th
Avenue and 24th Street will intercept runoff and
convey it under the freeway as follows:
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Box culverts at Station 890 will carry 452 cfs
into an existing wash at the downstream
right-of-way.

At Station 906 a box culvert will carry 141
cfs under the freeway.

At Station 923, a series of 8 box culverts are
needed to convey 5291 cfs under the freeway
into a natural wash.

At station 932, 6 box culverts will carry 1232
cfs under the freeway into a natural wash.

At Station 941, 2 box culverts will carry 728
cfs under the freeway into a natural wash.

At Station 958, 2 pipes will carry 203 cfs
under the freeway into a natural retention
area on the south side of the freeway.

At Station 967, 2 box culverts will carry 461
cfs under the freeway into the same natural
retention area.

At Station 975, a single pipe will carry 86
cfs under the freeway into a natural retention
area.

At Station 996, a series of 8 box culverts
will intercept a natural wash and carry the
5314 cfs under the freeway and back into the
natural wash.

At Station 1006, an existing pipe will be
extended to carry 151 cfs under the freeway.

At Station 1028, 2 box culverts will carry 363
cfs under the freeway and connect to existing
box culverts.

At Station 1048, a box culvert will carry 438
cfs under the freeway and connect to .an
existing box culvert.

At Station 1081, 2 box culverts will carry 482
cfs under the freeway and connect to existing
box culverts.
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Goldman Dairy Property

The Goldman Dairy Property is approximately 200
acres located between 24th Street and 28th Street.
A portion of the stormwater runoff in this section,
(approximately 600 cfs) is diverted from the
Lakewood property and flows in a natural drainage
channel through the Goldman Dairy property. The
system needed to facilitate the on-site and offsite
flow is: : :

o A culvert under the freeway at Station 1090
carrying 91 cfs into a 2.4 ac-~ft level spread-
er (No. 11).

o 2 box culverts at Station 1093 carrying the
783 cfs from Foothills under the freeway into
a natural channel.

o A 12.7 ac-ft detention ditch (No. 12) inter-
cepting flow on the north side of the freeway,
equalizing through a culvert at Station 1102
into a 20.6 ac-ft level spreader (No. 12) on
the south side of the freeway.

Overflows from the two south side level spreaders
will sheet flow naturally across the Indian Reser-
vation.

Lakewood Property

The Lakewood Development encompasses the eastern
portion of Segment IV between 28th Street and 40th
Street. Drainage facilities for future subdivi-
sions are essentially in place. Drainage systems
in this area incorporate extensive upstream storage
coupled with downstream storage facilities and a
level spreader. The intent of this concept is to

store all minor flows up to a 10-year storm with no

overflow onto downstream agricultural grounds. For
floods in excess of the 10-year flood, water is
distributed in level spreaders along the entire
length of the south 1line of the subdivisions.
These spreaders were sized such that the 100-year
natural discharge flow is not exceeded under the
full development condition. :

The master drainage plan has two major outfall
locations, 28th Street and the Central Spine system
at Station 1164. Three proposed developer
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constructed retention basins 1lie near the Gila
River Indian Community Reservation boundary and two
‘developer constructed lakes regulate the Central
- Spine system. The proposed retention volume for
the Lakewood basin was not affected by the location
of SR-218. However, structures are needed to
convey the 100-year pre-development discharges of
2700 cfs and 1218 cfs under the freeway at 28th
Street and the Central Spine channel.

Trapezoidal channels intercept uncontrolled over-
land flow along the north side of the freeway and
convey it to these same structures at 28th Street
and Station 1164 plus an additional structure to
carry 150 cfs at 32nd Street. The SR-218 drainage
design is intended to bridge over the existing
drainage facilities with minimum impact. It should
be noted that preliminary comparison studies were
made between the original drainage master plan and
the post SR-218 condition. It was found that the
net impact of SR-218 provided a slight increase in
paved area due to the wider roadway section for the
interchange but a substantial decrease in develop-
ment densities because of a larger right-of-way
requirement. Therefore, the net result of SR-218
on the proposed drainage plan is a net reduction in
surface runoff.

Pecos Road, P.C.D.

The Pecos Road P.C.D. Development is 640 acres
between 40th Street and to 48th Street. The master
drainage plan proposes to allow all of the runoff
to flow to the southwest corner and into two
retention basins. At the time of this report,
construction of these facilities had not started.

Since the freeway alignment bisects the southern
portion of the property, provisions will need to be
made to intercept the runoff along the northern
right-of-way and provide detention or level spread-
ing. It is proposed to accomplish this with 14.2
ac-ft of new detention ditches (No. 13 & 15)
between Stations 1193 and 1244, connected by 24
inch equalizing pipes at Station 1214 and 1230 to
11.7 ac-ft of level spreader (No. 13) on the south
side of freeway.

The developer has proposed a 41.5 ac-ft retention
basin on the north side of the freeway at Stations
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1195. If this is constructed prior to the freeway,
it will have to be relocated to the north side of
the freeway between Stations 1205 and 1219. If the
freeway is constructed first, this same area north
of the freeway should be reserved for the developer
to construct the 41.5 ac-ft retention cell in.

In addition, to the retention and level spreaders
described above, the natural drainage channel at
Station 1197 will need a series of 4 box culverts
under Ramp C, Ramp D and the mainline to carry 1238
cfs under the freeway.

SR-218/I-10 Maricopa Freeway Interchange
The runoff tributary to SR-218 at the SR-218/I-10

Maricopa Freeway Interchange is bisected by the
north-south alignment of I-10. Along the west side

"of I-10, the runoff will be collected by a drainage

ditch and carried under Ramp 700 by 3 box culverts
into 30.0 ac-ft of detention cell (No. 16). Runoff
collected between Ramp 100 and the mainline will be
piped under the mainline into detention cell No. 16
as will the runoff collected between Ramp D, Ramp
700 and Ramp 600. The discharge from detention
cell No. 17 will be piped under SR-218 by 3 box
culverts into a 36.0 ac-ft detention cell (No. 17)
located between Ramp 400 and I-10 mainline.
Discharge from detention cell No. 17 is piped under
Ramp 200 into a 90.0 ac-ft retention cell (No. 18).

The runoff tributary to SR-218 east of I-10 will be
intercepted by a ditch along Ramp 500 and carried
into a 3.0 ac-ft detention cell (No. 19). Dis-
charge from detention cell No. 19 is piped into a
4.0 ac~-ft detention cell (No. 20). Discharge from
detention cell No. 20 is piped under Ramp 300 into
a 17.2 ac-ft detention cell (No. 21). From deten-
tion cell No. 21, the discharge is piped under
SR-218 intc a 12.5 ac-ft detention cell (No. 22)
and then under Ramp 800 into 12.5 ac-ft detention
cell (No. 23). Discharge from detention cell No.
23 is piped westerly under Ramp 600 from there it
is ditched south and then piped back easterly under
Ramp 600 to a drainage ditch along the easterly
I-10 right-of-way. From there it flows southerly
into an existing drainage ditch along the section
line.
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TABLE 1
SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING
SEGMENT I
PIPE CULVERT/ TOTAL
STRUCTURE LOCATION STRUCTURE Q10  LENGTH
NUMBER (STATION) __TYPE (CFS) (FT) REMARKS
*624+00, 110’RT. SOUTH 18" RCP 5 100 RESTRICTED OUTLET
COLLECTOR RD. (SEE PLATE 5)
*436+00, RAMP 400 AND 24" RCP - 290 EQUALIZER PIPE
225+50, RAMP 200
#524+00, RAMP 500 30" RCP 44 110 TO RETENTION CELL 2
*326+00, RAMP 200 36" RCP 96 100 TO RETENTION CELL 1
t
3 *542+00, RAMP 500 24" RCP 12 76 C-15.70
*250+15, RAMP 200 24" RCP 12 86 SUMP W/C-15.70
125+27 24" RCP -- 170 EQUALIZER PIPE
125+50 TO 127+90, 24" RCP 10 240 RESTRICTED OUTLET TO
100/ LT. EXST. 48" S.D. C.O.P.
Qo 52+07, RAMP ’C’ 24" RCP 12 110 VAN BUREN ST. T.F.
109 71+57, RAMP ‘D’ 24" RCP 12 150 VAN BUREN ST. T.F.
) STRUCTURE/CULVERT NUMBER [ |piPE SYSTEM NUMBER
* SR-218/I-10 PAPAGO FREEWAY INTERCHANGE AT 59TH AVE. VICINITY
(*) JACKED/BORED WITH CASING UNDER THE RAILROAD




TABLE 1 Continued
SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING
SEGMENT I
PIPE CULVERT/ . TOTAL
STRUCTURE LOCATION STRUCTURE Q10  LENGTH
NUMBER (STATION) TYPE (CFS) __(FT) REMARKS
110 129+60 TO 135400, LT. 60" RCP | 124 540
111 135+00 TO 153+00, LT. 72" RCP 195 1,800
153400 TO 155400, LT. %3-48" RCP CLASS IV . 195 600 S.P.R.R.- MAINLINE
113 155+00 TO 163+00, LT. 3-48" RCP . 195 2,400
11z 163+00 TO 165+00, RT. *3-48" RCP, CLASS IV 195 600 S.P.R.R. - SPUR
{:3 [2157] 165+00 TO 179+50, LT. 3-60" RCP 340 4,350
179+50 TO 181+00, 320’LT. 2-8’ X 4’ RCBC 340 150 BUCKEYE RD. CROSSING
QD 180+00 C/L MEDIAN 24" RCP 12 140 SUMP W/C-15.70
23+73, RAMP ‘A’ 24" RCP 12 100 BUCKEYE RD. T.I.
48+56, RAMP /B’ 24" RCP 12 120 BUCKEYE RD. T.I.
52427, RAMP ’C’ 24" RCP - 12 110 BUCKEYE RD. T.I.
Q2D 71+95, RAMP D’ 24" RCP 12 90 ~ BUCKEYE RD. T.I.
(> STRUCTURE/CULVERT NUMBER [ |pIPE SYSTEM NUMBER
(*) JACKED/BORED WITH CASING NUMBER THE RAILROAD




TABLE 1 - Continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING

SEGMENT I
PIPE CULVERT/ . TOTAL
STRUCTURE LOCATION STRUCTURE A Q10 LENGTH
NUMBER (STATION) TYPE (CFS) (FT) REMARKS
122 181+00 TO 189+50, LT. 3-72" RCP 629 2,550
129+65 TO 139+00, RT. 42" RCP 52 935
139+00 TO 153+40, RT. 48" RCP 55 1,440
125 153+40 TO 155400, RT. %48" RCP CIASS IV 55 160 S.P.R.R. - SPUR
‘E 155+00 TO 157+50, RT. 48" RCP 72 250
& [127 157+50 TO 158+30, RT. %48" RCP CIASS IV 72 80
' 158+30 TO 161+00, RT. 48" RCP 72 270 * 1=70"
[[1290 161+00 TO 180+50, RT. 2-48" RCP 121 3,960
130 | 180+50 TO 182+50, 300’ RT. 8’ X 3’ RCBC 121 200 BUCKEYE ROAD
182450 TO 200+00, RT. 2-54" RCP 184 3,500
199+91 C/L 2-54" RCP 184 440 TO DETENTION CELL 5
200490 TO 206+50, LT. 2-60" RCP 328 1,120
(> STRUCTURE/CULVERT NUMBER [ ]pipE sysTEM NuMBER

* JACKED/BORED WITH CASING UNDER THE RAILROAD
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TABLE 1 - Continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING

SEGMENT I
PIPE CULVERT/ TOTAL
STRUCTURE LOCATION STRUCTURE "~ Q10  LENGTH |
NUMBER (STATION) TYPE (CFS) __(FT) REMARKS
134 206+50 TO 209+50, LT.  **2-60" RCP 328 620 R.I.D. SIPHON (OPTION)
135 209+50 TO 221400, LT. 2-60" RCP . 328 2,340
235+00 C/L MEDIAN 24" RCP 12 130 C-15.90
137 234+30 TO 235+90, 330’ LT. 2-8’X4’ RCBC 403 160 LOWER BUCKEYE RD. (EAST)
237420 TO 238+80, 365’ RT. 36" RCP 35 160 LOWER BUCKEYE RD. (WEST)
4 25+09, RAMP ’A’ 24" RCP 12 110 LOWER BUCKEYE RD.T.I.
v 49+94, RAMP ‘B’ 24" RCP 12 140 LOWER BUCKEYE RD.T.I.
141 53+96, RAMP ’C’ 24" RCP 12 100 LOWER BUCKEYE RD.T.I.
72407, RAMP /D’ 24" RCP 12 140 LOWER BUCKEYE RD. T.I.
267+70 C/L MEDIAN 24" RCP 12 120 SUMP W/C-15.70
289+50 TO 290+80,165’ LT. 2-12’ X 3’ RCBC 563 130 BROADWAY RD. (EAST)
289+50 TO 290+80,160’RT. 54" RCP 80 130 BROADWAY RD. (WEST)
) STRUCTURE/CULVERT NUMBER [ | PIPE SYSTEM NUMBER

*% STIPHON OPTION UNDER R.I.D. CANAL



TABLE 1 - Continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING

SEGMENT II
PIPE CULVERT/ TOTAL
STRUCTURE LOCATION STRUCTURE Q10  LENGTH
NUMBER (STATION) TYPE . (CFS) (FT) REMARKS
238+50 TO 240+00,190’/LT. 24" RCP » 12 150 TO SALT RIVER
22+95, RAMP A’ 24" RCP 12 90 SOUTHERN AVE. T.I.
(206>  48+32, RAMP ‘B’ 24" RCP 12 120 SOUTHERN AVE. T.I.
52+80, RAMP ’C’ 24" RCP 12 100 SOUTHERN AVE. T.I.
72+71, RAMP ‘D’ 24" RCP 12 100 SOTHERN AVE. T.I.
1 "
& 382+10 C/L MEDIAN 24" RCP 12 110 SUMP W/C-15.70
S A
(210>  401+70 TO 402+60, 340’LT. 54" RCP 98 90 BASELINE RD. (EAST)
402+00, 340’ LT. 36" RCP 35 25
1D 401470 TO 402+60,340’RT. 30" RCP 22 20 BASELINE RD. (WEST)
Q1> 22+44, RAMP ‘A’ 24" RCP 12 120 BASELINE RD. T.I.
(213>  46+77, RAMP ’B’ 24" RCP 12 130 BASELINE RD. T.I.
403+00, 270’ LT. *4-8/ X 7' RCBC 3700 130 RAMP ‘C’
215 403+00, 290’ RT. *4-8/ X 7' RCBC 3700 120 ~ RAMP ‘D’

)

STRUCTURE/CULVERT NUMBER

* BASELINE RD. T.I. RAMP STRUCTURE AT CHAMPION DRAIN



TABLE 1 - Continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING

SEGMENT II
PIPE CULVERT/ TOTAL
STRUCTURE LOCATION STRUCTURE Q10  LENGTH
NUMBER (STATION) TYPE (CFS) (FT) REMARKS
403+00, 1.9 Miles RT.  5-10’X8’ RCBC 3700 90 BASELINE RD. AT
CHAMPION DRAIN
@ 422+60, C/L MEDIAN 24" RCP 12 120 SUMP W/C-15.70
13+60, RAMP ‘A’ 24" RCP 12 70 DOBBINS RD. T.I.
37+00, RAMP ‘B’ 24" RCP 12 70 DOBBINS RD. T.I.
& Q20D 454+70 TO 455+70, 350/LT. 8’ X 4’ RCBC 178 100 DOBBINS RD. (EAST)
' G2 454+70 TO 455+70,390’ RT 2-10’ X 5’ RCBC 699 100 DOBBINS RD. (WEST)
@ 456+00, C/L MEDIAN 24" RCP 12 100 C-15-90
2D 57+70, 70’ LT. RAMP ’C’ 18" RCP 12 40 DOBBINS RD. T.I.
W/C-15.70
63+31, RAMP ’C’ 24" RCP 12 60 DOBBINS RD. T.I.
Q25 76+50, 60’ RT. RAMP /D’ 24" RCP 12 40 DOBBINS RD. T.I.
@25-»  81+44, RAMP ‘D’ 24" RCP 12 80 DOBBINS RD. T.I.
485+00 2-10’ X 5’ RCBC 699 260 OUTLET FROM DETENTION
CELL 6
> STRUCTURE/CULVERT NUMBER




TABLE 1 - Continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING

SEGMENT IT
PIPE CULVERT/ TOTAL
STRUCTURE LOCATION STRUCTURE Q10  LENGTH
NUMBER (STATION) TYPE (CFS) (FT) REMARKS
G2D 507+70 TO 508+30,160/LT. 2-10’ X 5’ RCBC 673 60 ELLIOT RD. (EAST)
NOT USED
530+90 & MEDIAN 24" RCP .12 100 SUMP W/C-15.70
543+70 TO 544+00, 130’LT. 4-54" RCP . 673 120 OUTLET FROM DETENTION
CELL 7
1 : ‘
2 (3D 575+80 TO 576+90,160/LT. 4-10’ X 6’ RCBC 1,677 110 ESTRELLA DR. (EAST)
1
G3D 572+90 TO 573+90,150’ RT. 36" RCP 35 100 ESTRELLA DR. (WEST)
(233)  593+68 C/L MEDIAN 24" RCP 12 130 SUMP W/C-15.70
602+00 C/L MEDIAN 24" RCP 12 320 c-15.70
@35 602+00, 200/ LT. 36" RCP 35 120 c-15.70
602+00 TO 607+30, 230'LT. 36" RCP 35 530 OUTLET FROM DETENTION
| CELL 8
3D 55+00, RAMP ’C’ 2-48" RCP 129 220 51ST AVE. T.I.
610+00 C/L MEDIAN 24" RCP 12 110 C-15.90
611+00, 170’ LT. TO
140’ RT. 24" RCP 12 310 TO DETENTION CELL 8
() STRUCTURE/CULVERT NUMBER




TABLE 1 - Continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING
SEGMENT III

PIPE CULVERT/ ‘ TOTAL
STRUCTURE LOCATION STRUCTURE Q10 LENGTH
(STATION) : TYPE (CFS) (FT) REMARKS
657+50 5 - 12!’ x 7!’ RCBC 2946 672
661+92 . *#16/X14’ RCBC - 390 IVANHOE ST.
EQUIPMENT CROSSING
669+00 66" RCP 145 356 W/C-15.70 AT MEDIAN
673+00 66" RCP , 147 356
678+00 10’ X 5’ RCBC 309 360
. 691+70 5-10’ X 8’ RCBC 3455 377
W
ol
! 707+30 8’ X 6’ RCBC 355 290

707490 TO 708+30 10’ X 3’ RCBC ‘ 15 42 SRP ACCESS RD.
: NO. 1 TURNOUT

737+20 *16’ X 14’ RCBC 646 160 ACCESS RD.
EQUIPMENT CROSSING

742+00 4-10’ X 6’ RCBC 1514 315
777+80 54" RCP 74 290

783+60 48" RCP 56 280

1869 9 998999 HEE

STRUCTURE/CULVERT NUMBER
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TABLE 1 - Continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING
SEGMENT III

PIPE CULVERT/ | TOTAL
STRUCTURE LOCATION STRUCTURE Q10  LENGTH
NUMBER (STATION) TYPE (CFS) (FT) REMARKS
GiD 790+50 72" RCP 198 265
795+50 8’ X 5’ RCBC 223 260
798+40 66" RCP - 136 260
801+40 72" RCP 205 260
G2D 807+70 3-10’ X 6’ RCBC 942 280
G2 826+00 3-8/ X 8/ RCBC 1695 - 260
& Q2D 846+00 2-6’ X 6’ RCBC 460 230
1
860+00 2-6’ X 6’ RCBC 525 230
G2 869+80 2-8/ X 6’ RCBC 660 330
22+45, RAMP ‘A’ 24" RCP Q10=12 110 19TH AVENUE T.I.
| W/C-15.70
(32  47+60, RAMP /B’ 24" RCP Q10=12 80 19TH AVENUE T.I.
W/C-15.70
881+65, 145’ LT. 24" RCP . Qi10=12 120 19TH AVENUE

881+65, 150’ RT. 24" RCP Q10=12 130 19TH AVENUE

STRUCTURE/CULVERT NUMBER

)



TABLE 1 - Continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING

J¢-

SEGMENT IV

PIPE CULVERT/ TOTAL  CULVERT NO.
STRUCTURE ~ LOCATION STRUCTURE DESIGN DISCHARGE LENGTH BY OTHERS

NUMBER (STATION) TYPE 010 0100 (FT)  (PLATE 4)  _REMARKS
889+90 % 2 - 10’ x 4’ RCBC - 452 490 c-1 |
901+20 C/L MEDIAN 24" RCP 12 -- 120 -- SUMP W/C-15.70
906+00 * 87 - 4’ RCBC - 1 280 c-2

408 923400 * 8/ - 10’ x 8’ RCBC -- 5291 370 c-3
932450 * 6/ - 10’ X 3’ RCBC -- 1232 515 c-5
934+00 TO 24" RCP 12 - - 230 -- 7TH AVE.

936+30,140/ LT. |
933+40 TO 936+40, 24" RCP 12 - 300 -- 7TH AVE.
150/ RT.

941450 * 2-10'X6’ RCBC -- 728 440 c-6
958+05 * 2-54" RCP -- 203 490 c-8
968+05 * 10’ X 5’ RCBC -- 461 315 c-9
975450 * 54" RCP o -- 86 320 Cc-10
14+00, RAMP ‘A’ 24" RCP 12 - 90 7TH ST. T.I.
37+00, RAMP ‘B’ 24" RCP | 12 -- 60 -- 7TH ST. T.I.
997+13 | # 8-10’ X 8’ RCBC - 5314 420 c-16

> STRUCTURE/CULVERT NUMBER

* DOWNSIZE STRUCTURE IF UPSTREAM DRAINAGE FACILITIES OF FOOTHILLS MASTER DRAINAGE PLAN ARE
IN-PLACE AND OPERATING BEFORE SR-218 IS CONSTRUCTED.




TABLE 1 - Continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING

SEGMENT IV
PIPE CULVERT/ TOTAL  CULVERT NO.
STRUCTURE  LOCATION STRUCTURE DESIGN DISCHARGE LENGTH BY OTHERS
NUMBER (STATION) . _TYPE 010 0100 (FT) (PLATE 4) REMARKS
1006+20 66" RCP | -- 151 270 c-19
(420>  1028+60 2-6’ X 6’ RCBC -- 363 200 c-20
1049+05 10/X6’ RCBC EXTENSION  -- 438 185 c-21
1068+32 C/L MEDIAN 24" RCP 12 - 90 - SUMP W/C-15.70
1081+27 2-6’X6’ RCBC EXTENSION -- 483 480 c-22
25+00, RAMP ’A’ 24" RCP 12 - 150 - 24TH ST. T.I.
, (425> 71460, RAMP ‘D’ 24" RCP 12 - 130 - 24TH ST. T.I.
o
'Ca26>  1085+61, 140,LT. 24" RCP 12 - 110 - 24TH ST. T.I.
1084+00 TO 24" RCP 12 - 320 - 24TH ST. T.I.
1087+20, 140’,RT. .
G2 1090+56 - 54" RCP -- %91 480 -- TO LEVEL
SPREADER NO. 11
1093405 2-8/ X 7/ RCBC -—  (*)783 380 - TO NATURAL
_ DRAINAGE CHANNEL
1101+80 54" R.C.P. | - %92 290 TO LEVEL
SPREADER NO. 12
() STRUCTURE/CULVERT NUMBER

* TOTAL LOCAL RUNOFF Q110=183 CVS IN SPLIT 50% AND DRAIN TO LEVEL SPREADER.

(*) AS PER COE & VAN LOO CONSULTING ENGINEERS’ MASTER DRAINAGE REPORT, SEPT. 1985 LAKEWOOD PHASE II
UPDATE PAGE 5, Q100=600 CFS WILL BY-PASS THE LAKEWOOD PROPERTY. HENCE, CULVERT IS DESINGED FOR
Q100=600+183=783 CFS.

# DOWN SIZE STRUCTURE TO 2-8’ X 8’ RCBC FOR Q = 1431 CFS IF UPSTREAM FACILITIES ARE IN PLACE AND
OPERATING BEFORE SR-218 IS CONSTRUCTED.




TABLE 1 - Continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING

SEGMENT IV
PIPE CULVERT/ TOTAL  CULVERT NO.
 STRUCTURE ~ LOCATION STRUCTURE DESIGN DISCHARGE LENGTH BY OTHERS
NUMBER  (STATION) TYPE 010 0100 (FT) (PLATE 4) REMARKS
1105+41 C/L MEDIAN 24" RCP 12 - 150 = -- SUMP W/C-15.70
1114+85 6 - 12’ X 6’ RCBC -- 2700 210 -- TO EXISTING RE-
' TENTION CELL
1138+17 10’ X 3’ RCBC - 150 150 - EXTENSION OF
- EXISTING BOX
CULVERT
1169+32 C/L MEDIAN 24" RCP 12 J— 110 - SUMP W/C-15.70
N 1164455 (*)4-10’ X 5’ RCBC - 1218 160 - CENTRAL SPINE
® CHANNEL
1182+05 24" RCP 12 - 210 -- EXTENSION OF
EXISTING PIPE
CLV.
55+70, RAMP ’C’  **4-8’ X 4’ RCBC -—- 1238 55 -- 40TH ST. T.I.
(WEST CHANNEL)
1197+42 (WEST *%4-8/ X 4’/ RCBC -- 1238 160 - 40TH ST. T.I.

CHANNEL)

) STRUCTURE/CULVERT NUMBER.
* TOTAL LOCAL RUNOOF Q100=183 CFS IS SPLIT 50% AND DRAIN TO LEVEL SPREADER.
(*) AS PER COE & VAN LOO CONSULTING ENGINEERS’ MASTER DRAINAGE REPORT, SEPT. 1985 LAKEWOOD PHASE II
' UPDATE PAGE 5, Q100=600 CFS WILL BY-PASS THE LAKEWOOD PROPERTY. HENCE, CULVERT IS DESIGNED FOR
Q100=600+183=783 CFS.
*%* PECOS ROAD P.C.D. MASTER DRAINAGE PLAN




TABLE 1 - Continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING

SEGMENT IV
PIPE CULVERT/ TOTAL  CULVERT NO.
STRUCTURE  LOCATION STRUCTURE  DESIGN DISCHARGE LENGTH BY OTHERS
NUMBER (STATION) TYPE 010 0100 (FT) (PLATE 4) REMARKS
(438> 75490, RAMP 'D’ %% 4-87 X 4’ RCBC -- 1238 55 -- 40 ST. T.I.
1213+40 24" RCP 12 - 280 - EQUALIZER PIPE
1225+00 24" RCP 12 - 310 - EQUALIZER PIPE
1244+70 (EAST *#%2-10’ X 4’ RCBC - 530 360 - 48TH ST.
, CHANNEL)
#227+80, RAMP 200 24" RCP 12 -- 300 -- SEE PLATE 6
'g #235+00, RAMP 200 2-6’ X 6’/ RCBC - 435 330 - SEE PLATE 6
| $1255+30 24" RCP 12 - 260 -
#648+00, RAMP 600 3-8’ X 5’ RCBC - 728 260 - SEE PLATE 6
#637+00, RAMP 600 24" RCP 12 - 330 - SEE PLATE 6
448 #1266+00 3-8/ X 5’ RCBC - 600 470 - SEE PLATE 6
#73+65 RAMP "C" 24" RCP 12 - 110 -- SEE PLATE 6

() STRUCTURE/CULVERT NUMBER

*% PECOS ROAD P.C.D. MASTER DRAINAGE PLAN ’
# SR-218/I-10 MARICOPA FREEWAY INTERCHANGE AT PECOS RD. VICINITY




| s

TABLE 1 -~ Continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING

SEGMENT IV
PIPE CULVERT/ TOTAL CULVERT NO.
STRUCTURE  LOCATION STRUCTURE - DESIGN DISCHARGE LENGTH BY OTHERS
NUMBER (STATION) TYPE 010 0100 (FT) (PLATE 4) REMARKS
#339+80, RAMP 300 24" RCP 12 - 180 - SEE PLATE 6
#91+80, RAMP ’D’ 24" RCP 12 -- 100 -- SEE PLATE 6
#838+58, 148’ LT. 24" X 38" RCP-ARCH - - 80 - EXTENT EXISTING
I-10 MARICOPA . PIPE CULVERT
#325+50, 190’ RT. 18" RCP 10 - 85’ - RESTRICTED OUT-
LET, SEE PLATE 6
$320+00, RAMP 300 24" RCP 12 -- 280 -- SEE PLATE 6
]
#1287+50 C/L 24" RCP 12 - 260 - SEE PLATE 6
}
#864+00, 120’ RT. 24" RCP | 12 -- 80 -- SEE PLATE 6
$846+00, RAMP 800 24" RCP 12 - 290 - SEE PLATE 6
#513+00, RAMP 500 24" RCP 12 - 220 -- SEE PLATE 6
#504490, RAMP 500 24" RCP 12 - 190 - SEE PLATE 6
#878+03 I-10, 16’ X 14’ RCBC - - 115 - (EXTEND EXIST-
(MARICOPA FREEWAY) ING BOX) 45’LT &

70’ RT. SEE
SEE PLATE 6

> STRUCTURE/CULVERT NUMBER _ ,
# SR-218/I-10 MARICOPA FREEWAY INTERCHANGE AT PECOS ROAD VICINITY.




TABLE 2
STORM DRAIN STRUCTURES *
SR-218/I-10 PAPAGO FREEWAY INTERCHANGE AT 59TH AVENUE VICINITY

Exst. Structure

to be Removed/ Exst. Structure - Exst. Structure New Drainage

Plugged/Capped to be Relocated to be Adjusted - Structure

C.B. M.H. C.B. M.H. C.B. M.H. C.B. M.H.
I-10 Mainline 21 14 14 13 ' 0 3 20 5
Ramp 67-C 5 2 5 2 0 1 0 0
Ramp 67-D 2 0 2 0 4 0 0 0
Ramp 59-A 8 3 8 3 0 ; 0 0 0
Ramp 59-B 1 0 1 0 3 o 0 0
Ramp 59-C 7 2 0 1l 0 0 o] 0
..%Ramp 59-D 6 0 1 0 0 0 0 0
IRamp 51-A | 0 0 ' ) 0 0 0 0 0
Ramp 51-B 14 1 14 1 0 0 0 0
Ramp 51-~C 8 1 o . 0 0 0 0 0
Ramp 51-D 10 1 1 0 . 0 0 0 0
North Collector Road 0 0 0 0] 0 0 13 1l
South Collector Road 0 0 0 0 0 0 15 0
Ramp 100 0 0 4] 0 0 LY 0 | 2

* SEE PLATE 5



TABLE 2 - Continued
STORM DRAIN STRUCTURES *
SR—218/I 10 PAPAGO FREEWAY INTERCHANGE AT 59TH AVENUE VICINITY

Exst. Structure

to be Removed/ Exst. Structure | Exst. Structure New Drainage
Plugged/Capped to be Relocated to be Adjusted Structure
C.B. M.H. C.B. M.H. C.B. M.H. C.B. M.H.
Ramp 200 0 0 0 0 0 0 | 4 0
Ramp 300 0 0 0 0 0 0 0 2
Ramp 400 0 0 0 0 0 0 8 0
Ramp 500 0 0 0 0 ' 0 0 6 2
_JLRamp 700 0 0 0 0 0 0 6 1
YGRAND TOTAL 82 24 46 20 7 4 72 13

NOTES

1. Junction Structure South of 59th Avenue Pump Station wet well @ STA. 7311+96, LT. to be reloacted.

2. Junction Structure South of 51lst Avenue Pump Station wet well @ STA. 7365+00 LT. to be
reconstructed and/or adjusted.

3. Existing concrete channel north of I-10 to be realigned approximately 2700 L.F.

* See Plate S




TABLE 3
DETENTION/RETENTION CELL SUMMARY
. AVE.
STRUCTURE LOCATION STRUCTURE VOLUME DEPTH BOTTOM
NO. (FROM STA. TO STA) TYPE (AC-FT) (FT.) ELEV, REMARKS
1 *7342+00 TO 7347+00, 400’ RT, RETENTION CELL 10.4 6 1160.00 24" RCP EQUALIZER
I-10 PAPAGO PIPE
2 *7336+00 TO 7340400, 400’ RT, RETENTION CELL 3.4 6 1160.00 18" RCP OUTLET
I-10 PAPAGO
3 *115+00 TO 125+50 DETENTION CELL 5.0 6 - 1046.00 24" RCP RESTRICTED
LT. SR-218 ‘ OUTLET
4 *#534+50 TO 547+44, RAMP 500,LT DETENTION CELL 9.4 6 1046.00 24" RCP EQUALIZER
AND 114+25 TO 125+80, LT SR-218 ' PIPE
1
2|5 189+50 TO 201+00, LT., DETENTION CELL 59.0 10 1024.00 2-60" RCP OUTLET
- SR-218 (R.I.D. VICINITY) ~ PIPE
6 470+00 TO 505+00, LT., SR-218 DETENTION CELL 195.0 10 1013.00 2-10’X5’ RCBC
OUTLET BOX CIV
7 544+00 TO 566+00, LT., SR-218 DETENTION CELL 88.0 10 1018.00 4-54" RCP OUTLET
_ " PIPE
8 607400 TO 612+00, LT., SR-218 DETENTION CELL 12.4 6 1040.00 36" RCP OUTLET PIPE
9 726+00 TO 737+00, RT., SR-218 RETENTION CELL 57.0 8.6 1163.00 18" RCP RESTRICTED
' ' PIPE
10 739+00 TO 747+00, RT., SR-218 DETENTION CELL 52.0 12 1163.00 18" RCP RESTRICTED

OUTLET PIPE

DETENTION/RETENTION CELL NUMBER

* SR-218/I-10 PAPAGO FREEWAY INTERCHANGE AT 59TH AVENUE VICINITY.




STRUCTURE

LOCATION
NO. (FROM STA. TO STA)
11 824+00 TO 881+00, LT.,

12

13

14

-SV-

15

16

17

18

19

SR-218

1094+00 TO 1100+00, LT.,
SR-218

1192+70 TO 1196+70,
SR-218

LT.,
1205+00 TO 1219+30, RT.,
SR-218

1198400 TO 1244+30,
SR-218

LT.,

1254+00 TO 1267+00, LT.,
SR-218

857+50 TO 872+40, RT.,
I-10 MARICOPA

227+00 TO 245+10, RT.,
RAMP 200 I-10 MARICOPA

326+00 TO 338+00, RT.,
RAMP 300 I-10 MARICOPA

DETENTION/RETENTION CELL NUMBER

TABLE 3 - Continued

STRUCTURE
TYPE

DETENTION

DETENTION
DETENTION
RETENTION

DETENTION

DETENTION

DETENTION

RETENTION

DETENTION

CELL

DITCH

DITCH

CELL

DITCH

CELL

CELL

CELL

DITCH

VOLUME

(AC=FT) (FT.)

DETENTION/RETENTION CELL SUMMARY

AVE

DEPTH BOTTOM

ELEV.

22.1 VARIES VARIES

12.7

41.5

13.2

30.0

36.0

90.0

12

15

1098.00
TO MIN.
1144.00
MAX.

1170.00
1168.00

1162.00

1167.00

1163.00

1156.00

1145.00

1156.00

REMARKS

WEIR FLOW TO NEXT
CELL

54" RCP OUTLET TO
LEVEL SPREADER 12

18" RCP RESTRICTED
OUTLET

RELOCATED
RETENTION CELL

2 - 24" RCP OUTLET
TO LEVEL SPREADER
13

3-8’X5’ RCBC
OUTLET TO DETEN-
TION CELL 17

2-6’X6’ RCBC
OUTLET TO DETEN-
TION CELL 18

NO OUTLET, SHEET
FLOW Q100 TO GRIC

18" RCP RESTRICTED
OUTLET PIPE TO )
DETENTION DITCH 20




TABLE 3 :
DETENTION/RETENTION CELL SUMMARY
AVE
STRUCTURE LOCATION STRUCTURE VOLUME DEPTH BOTTOM
NO. (FROM STA. TO STA) TYPE - - {AC-FT) (FT.) ELEV, REMARKS
20 311+00 TO 325+50, RT., DETENTION DITCH 4.0 6 1156.00 24" RCP OUTLET
RAMP 300 I-10 MARICOPA ' TO DETENTION
CELL 21
21 1279+00 TO 1292+00, LT., DETENTION CELL 17.2 5 1163.00 24" RCP OUTLET TO
SR-218 DETENTION CELL 22
22 1280+50 TO 1294+50, RT., DETENTION CELL 12.5 5 1160.00 24" RCP OUTLET TO
SR-218 DETENTION CELL 23
23 1276+50 TO 1282+00, RT., DETENTION CELL 12.5 6 1160.00 24" RCP RESTRICT-
SR-218 ED OUTLET TO
DITCH

..9#..

DENTENTION/RETENTION CELL NUMBER




e i . -

LEVEL
SPREADER NO.

665+00
670400
673+60

680+20

682+50

700+50

_Lv-

O® OOEOEOO® @ GEE®

777+60
783+50
790+20
795+20
798+50

1087+00

1093+50

1200+00

<:>LEVEL SPREADER NUMBER

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TC

TO

TO

LOCATION
(STATION)

669+30,
673440,
679480,

691+70,

691+70,

707+30,
783400,
790+00,
795+00,
798+20,

802400,

1091+00. RT.

1109+50, RT.

1243+00, RT.

RT.

RT.

RT.

RTI

RT.

RT.

RT.

RT.

RT.

RT.

RT.

TABLE 4
LEVEL SPREADER SUMMARY
APPROX. AVE.
VOLUME DEPTH
(AC-FT) (FT.)
1.8 6
1.4 6
4.3 6
7.0 6
6.9 6
16.4 6
25.6 6
26.5 5
11.4 5
6.7 5
7.6 5
2.4 5
20.6 7
11.7 5

BOTTOM
ELEV.

(FT.)
1120.00

1120.00
1122.00

1125.00
1130.00

1145.00
1179.00
1181.00
1182.00
1183.00
1183.00

1163.00

1163.00

1160.00

REMARKS
18" RéP RESTRICTED OQUTLET
18" RCP RESTRICTED OUTLET
18" RCP RESTRICTED OUTLET

18" RCP RESTRICTED OUTLET
SPLIT Q100 FROM 310

18" RCP RESTRICTED CUTLET
SPLIT Q100 FROM 310

18" RCP RESTRICTED FLOW
18" RCP RESTRICTED FLOW
18" RCP RESTRICTED FLOW
18" RCP RESTRICTED FLOW
18" RCP RESTRICTED FLOW
18" RCP RESTRICTED FLOW

PROVIDED WITH OVERFLOW
WEIR STRUCTURES
18" RCP RESTRICTED FLOW

18" RCP RESTRICTED FLOW




TABLE 5
DRAINAGE DITCH/CHANNEL SUMMARY

NOTE: LOCATION AT SR-218 UNLESS SPECIFIED.

AVERAGE NORMAL
LOCATION DESIGN Q10 AVERAGE SLOPE BOTTOM WIDTH VELOCITY DEPTH

(FROM STA. TO STA.) (CFS) FT/FT FT (FPS) (FT)
*520+70 TO 533400, RT 44 0.0020 10 2.0 1.5
533+00, RT., RAMP 500

*318+25 TO 334400, RAMP 96 0.0020 10 2.4 2.0
300, RT AND

637+15 TO 650+80, SOUTH

COLLECTOR RD. RT.

*7336+00 TO 7362+50, RELOCATED CONCRETE CHANNEL - - -
LT. I-10 W.B.

*236+50 TO 251+00, 34 0.0012 10 2.0 2.0
LT., RAMP 200

1
& 200400 TO 207+50, RT. 14 0.0009 10 1.1 1.0

211+30 TO 237+30, RT. 44 0.0020 10 2.0 1.5
221+00 TO 234+40, LT. 340 0.0020 15 3.5 3.7
236+20 TO 289+60, LT. 405 ' 0.0021 15 3.7 4.0
239+00 TO 289+60, RT. 84 0.0020 10 2.5 2.1
290+80 TO 306+30, LT. 563 0.0020 15 4.0 4.8
290+80 TO 307+00, RT. 84 0.0020 10 2.5 2.1
340+00 TO 343+25, LT. 47 0.0100 ' 10 3.6 1.0

* SR-218/I-10 PAPAGO FREEWAY INTERCHANGE AT 59TH AVENUE VICINITY.

~




TABLE 5 - Continued
DRAINAGE DITCH/CHANNEL SUMMARY

NOTE: LOCATION AT SR-218 UNLESS SPECIFIED.

T AVERAGE NORMAL
LOCATION DESIGN Q10 AVERAGE SLOPE ‘'BOTTOM WIDTH VELOCITY DEPTH
(FROM STA. TO STA.) (CFS) FT/FT FT (FPS) (FT)
350+00 TO 401+80, LT. 98 0.0153 10 2.3 2.4
350+00 TO 401+80, RT. 25 . 0.0020 10 1.7 1.1
403+20 TO 454+90, LT. 1771 0.0018 30 5.1 6.9
403420 TO 454+80, RT. 715 0.0005 20 2.6 6.9
455+90 TO 469+80, LT. 178 0.0073 » . 15 4.7 1.9
455+80 TO 485+50, RT. 699 0.0068 - 20 6.5 3.5
, 504+44 TO 544+00, LT. 673 0.0040 20 v5.3 4.0
S
gP566+00 TO 576+00, LT. 1677 0.0055 30 7.5 5.0
576+80 TO 602+80, LT. 1677 0.0055 VARIES 7.5 5.0
30 TO 20
604+70 TO 663+50, LT. VARIES VARIES VARIES VARIES VARIES
262 TO 66 0.035 TO 0.0015 20 TO 1020 2 TO 9.4 2 TO 3
664+30 TO 725+50, LT. VARIES VARIES 10 ' VARIES VARIES
707430 TO 707495, RT. BENCHED-CUT 0.0077 | 17 . - -
SECTION '
708+30 TO 723+50, RT. 150 ‘ 0.0077 10 4.7 2.0

725+60 TO 737+20, LT. 768 0.0050 20 6.0 4.0

* SR-218/110 PAPAGO FREEWAY INTERCHANGE AT 59TH AVENUE VICINITY




TABLE 5 -~ Continued
DRAINAGE DITCH/CHANNEL SUMMARY

NOTE: LOCATION AT SR-218 UNLESS SPECIFIED.

AVERAGE NORMAL
LOCATION DESIGN Q10 AVERAGE SLOPE BOTTOM WIDTH VELOCITY DEPTH
(FROM STA. TO STA.) (CFS) FT/FT FT (FPS) (FT)
738+00 TO 753+40, LT. 687 .0.0040 . 20 5.4 4.0
748+00 TO 751+00, RT. 26 0.0030 10 2.0 1.0
751400 TO 778+00, RT. BENCHED-CUT
’ SECTION 0.0294 17 - -
753+50 TO 807+75, LT. 225 0.0035 10 3.9 3.0
807+75 TO 824+00, LT. 294 0.0060 10 5.2 3.0
883+30 TO 1084+00, LT. # VARIES AT THE FOOTHILLS - - -
1 .
o
$ 1115+50 TO 1164+00, LT. 170 0.0020 10 2.9 3.0
1165+00 TO 1176+00, LT. 170 0.0020 10 2.9 3.0
1176+00 TO 1191+00, LT. 118 0.0020 10 2.7 2.5
*2124+00 TO 227+00, RT., 118 0.0020 10 2.7 2.5
RAMP 200
*71+50, RAMP ‘D’ RT. TO 329 0.0040 10 4.2 3.5
658+00 RAMP 600, RT.
*337+50 TO 353+00, RT. 329 0.0040 10 4.6 3.5
RAMP 300
*605+00, RAMP 600, RT. 118 0.0020 10 ' 2.7 2.5

TO 518+50, RAMP 500, RT.

* SR-218/I-10 MARICOPA FREEWAY INTERCHANGE AT PECOS ROAD VICINITY.
# THE FOOTHILLS MASTER DRAINAGE PLAN PREPARED BY COLLAR, WILLIAMS & WHITE ENGINEERING.




TABLE 5 -~ Continued
DRAINAGE DITCH/CHANNEL SUMMARY

NOTE: LOCATION AT SR-218 UNLESS SPECIFIED.

AVERAGE NORMAL
LOCATION DESIGN Q10 AVERAGE SLOPE BOTTOM WIDTH VELOCITY DEPTH
(FROM STA. TO STA.) (CFS) FT/FT FT (FPS) (FT)
*518+50, RAMP 500, RT. 118 0.0020 : 10

2.7 2.5
TO 863+50, RAMP 800 RT. ’

* SR-218/I-10 MARICOPA FREEWAY INTERCHANGE AT PECOS ROAD VICINITY
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7.0

DRAINAGE DESIGN CRITERIA

A.

General

These criteria have been developed to provide a
summary of standards to be used for the design of
the SR-218 Southwest Loop Freeway stormwater
drainage within SR-218.

The drainage system for SR-218 shall include all
inlets, manholes, sewers, ditches, culverts, or
other hydraulic and erosion control appurtenances
required to:

1. Properly dispose of storm runoff disrupted or
generated by the freeway and its associated
construction.

2. Protect adjacent properties from adverse
effects that would result from highway impacts
on the existing drainage patterns.

3. Protect the roadway and slopes from damage by
erosion.

4, Maintain clear traffic lanes for the design
storm.

Development Assumptions:

1. For areas with an approved master drainage
plan with existing (in-place) facilities --
ultimate development is used.

2. For areas with an approved master drainage
plan with proposed facilities (not in place)
-- either the existing or the ultimate devel-
opment is used, whichever result in the
largest runoff.

3. For drainage areas less than 200 acres, the
Rational Method is used. Otherwise, the HEC-1
computer program and/or SCS TR-20 rainfall
runoff model is used.

-56-



i
i
i
!
i
i
i
i
i
]
i
I
i
1
i
!
i
:
'

C.

Rational Method Parameters

1.

Storm Frequency

a. 10-year storm - pavement, storm sewers
flowing full, and ditches.

b. 50-year storm - depressed roadways.
Hydraulic Grade Line (HGL) is 6-inches
below the low steel of catch basin grate.

c. 100-year stornm (24-hr.) - culverts, major
ditches, stormwater reservoir and F.I.S.
designated floodways. Use a freeboard

equal to the elevation of the principal
spillway plus 3-feet or maximum one (1)
foot rise in 100-year flood plain eleva-
tion. No increase in- flooding outside
the right-of-way.

Time of Concentration

a. Pavement

o 10 minutes minimum or the sum of"
overland and gutter flow time if
more than 10 minutes.

b. Storm Sewers

o Time to first pavement inlet is 10
minutes minimum.

o If more than 10 minutes, time of
concentration is the sum of overland
flow and gutter flow time.

c. Ditches

o Time to ditch inlet is 10 minutes
ninimum.

o overland flow time, if more than 10
minutes.

-57-




3. Rainfall Intensity

Use the Phoenix, Arizona Rainfall Intensity-
Duration-Frequency Curves (based on data from
NOAA Atlas 2, Vol VIII, Arizona). Refer to

page 56.

4. Runoff Coefficients

a. Paved SUrfaceS..cccsecscccesss0.90
b. Highway Slopes and Ditches....0.50
c. Landscaped AreaS......seses00.0.60
d. Urban Residential Districts...0.40 - 0.60
e. Parks and Recreation..........0.2 = 0.40
f. Cultivated AreasS...cceceseeses0.2 — 0.40

D. General Design‘Eggatiohs

1. Manning's General Equation-
Q = Ax (1.486/n) x (A/W.P.) 2/3 x (s) 1/2

where:

Q % design flow in cfs

A = area in sq. ft.

n = Manning’s coefficient of roughness.

W.P. = wetter perimeter

S = slope in ft. per ft.

2. Manning’s Equation for Triangular Channels
use FHWA HEC-12 with Figure 13. The basic
equation is:

Q = (0.56/nSc) x (So) /2 x (S¢) 5/3 x (1) 8/3
where:

Q design flow in cfs

Sc = cross slope in ft. per ft.
n = Manning’s coefficient of roughness
So = longitudinal slope in ft. per ft.
T = width of flooding (spread) in ft.
3. For Circular Sections Flowing Full or Par-

tially Full or For Trapezoidal Channel.

-58~
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Use Manning’s General Equation or the FHWA HDS
No. 3 or similar procedure.

4. Manning’s Coefficient or Roughness (n)

a. Pavement..ccceececcsocccccccesss0.016
b. Concrete Pipe....ccceececcssesss0.012
c. Corrugated Metal Pipe...........0.024
d. Cast Iron Steel Pipe..cccecceees.0.011
e. BOX CulvVertsS...cccceescccccsesss0.015
f. Steel Pip€..cecesecccocsessecsseas0.011
g. Ditches - Concrete Lining.......0.015
Aggregate Lining D50 (2"-4")...0.03
Aggregate Lining D50 (4"-6")...0.035

E. Pavement Drainage Desidgn
1. Allowable Pavement Flooding Width

a. Elevated Sections

. ' Max. Water Storm
Roadway Type Surface Width Frequency
Rural 4-lane Left -- shoulder width. 10-year,

Right -- shoulder width plus 10-minute

1/2 adj. traffic
lane width.

Urban 4-or Left -- gutter width plus any 10-year,
6-lane Divided shoulder width. 10-minute

Right -- shoulder, parking or
distress lane width
plus 1/2 adj. traffic
lane width.

4 or 6-lane shoulder, parking or 10-year,
undivided distress lane width 10-minute
plus 1/2 adj. traffic
lane width.

2-lane undivided gutter and/or shoulder 10-year,
parking or distress 10-minute
lane width.

22’ or 24’ ramps Left -- 2 ft. 10-year,

(including accel. & Right -- 8 ft. ] 10-minute

decel. lane.

_59—
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2. Pipe Size -- 18" laterals, 24" mainline
The pipe size selection will be based on a
10-year storm flowing just full. A 50-year
storm will be checked such that the HGL does
not come within one foot of the inlet or catch
basin grate elevation.
Use ADOT standard calculation sheets where
applicable. :

3. Manhole Spacing
Manholes will be placed at all changes in
grade or alignment and at intermediate points
such that the following maximum spacing is not
exceeded:
a. Under 36".....00......330 ft.
b.. 36" to 60'. ‘..'.......440 ft.
c. over 60"...ccc0000....660 ft.
Minimum Cover Below Subgrade
a. Freeway Crossing ...... 3 ft.
b. Ramp Crossing.....c......2 ft.
c. CrossroadS..cceseees.0..-.1.5 ft.

Ditches

1. Minimum Velocity
The ditches will be placed on a minimum slope
such that a minimum velocity of 2 fps is
achieved when flowing 2 ft. deep.

2. Ditch Lining
The maximum allowable velocity will follow the
guidelines as per Technical Release No. 25.

3. Freeboard

A minimum freeboard of one-foot should be
added for the design flow conditions.

-60—-




H.

I.

Culverts

1. Capacity Calculations

a. For drainage area less than one square
mile, use the Rational Method -- or use
procedures given in FHWA’s HEC No. 5.

b. For drainage area greater than one square
mile -- use HEC-1, a computer program for
Flood Hydrograph Program developed by the
Corps of Engineers.

C. Design Frequency - 100-year storm
Use Figure 13 for Standard Calculation

Sheet.

2. Maximum Allowable Headwater

a. One foot below the 1lowest shoulder
elevation. ’

b. Prevent flooding around buildings and
outside of ADOT right-of-way.

c. Maximum depth: Hw/D = 1.5
3. Minimum Size
a. Pipe Culvert.....24"
b. Box Culvert......Height - 3 ft. minimum
- 4 ft. desirable
width - 6 ft.

4, Minimum and Maximum Cover

ADOT Drawings Nos. C-13.10 and C-13.15

5. Culvert Outlet Protection

a. 7 fPSececescsscsceees.iONE

b. 7 to 15 fpS.eecececs.....riprap

c. 15 to 20 fps..........rock lining

d. over 20 fpS...........energy dissipator

Pipe Design Criteria

C 1. The ADOT pipe design criteria is used unless

directed otherwise.
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2. Pipe Charts. Use Pipe Charts for trench and
non-trench conditions. The charts cover a
range of embankment fill heights from 1 to 35
ft. for pipe diameters of 12 to 120 inches.

3. The following table gives acceptable D-loads
for reinforced concrete pipes.

AASHTO
Class *#D-1oad to Produce 0.01-Inch Crack
I 800
IT ’ 1000
IIX 1350
Iv 2000
v 3000

* Pounds per foot of inside diameter as measured by
three edge bearing plate.

4. Resistivity:

Corrugated metal pipe is to be specified in
accordance with the values as determined
during the geotechnical field investigations
and given in the Subsurface Investigation

Report.

METAL PIPE RESISTIVITY
ALLOWABLE TYPES OF CULVERT PIPES
For pH Range 5.0 to 9.0(1

Resistivity
(Ohm-cm) Allowable Pipe Types of Culvert Pipe
2000 or Greater A(2)-B-C-D A - Galvanized coated
Steel AASHTO M-36
1000 - 1999 B-C-D
500 - 999 c-D B - Aluminum Coated
Steel AASHTO M~-26

Less than 500 D
: C - Aluminum Alloy

AASHTO M-196

D - Bituminous Coated
AASHTO M-190

Notes: (1) If pH is outside the.range of 5.0 to 9.0, a
special ’
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JO

study of the situation should be made.

(2) Not allowable when pH is less than 6.0.

Pipe Alternatives.

Corrugated metal pipe (CMP) versus concrete pipe
alternatives should be given for culvert cross-
drainage. Where CMP without bituminous coating can
be used, the option should be listed in the Summary.
Sheet. Bituminous coating will not be used on
closed storm drains. Where resistivity dictate CMP
with bituminous coating, CMP is not to be used in
storm drains.

Drains at Mainline Overpasses.

Stormwater runoff must be intercepted as it leaves
mainline overpass bridges at both ends of crest
bridges, or at the downstream end of bridges on
uniform grade. ' The runoff is to be directed to the
ramp medians. It is required that curbs be con-
tinuous from the end of the bridge to a point where
the roadway sideslope becomes 6:1, as shown on ADOT
Urban Highway Detail No. UC-49.

Design for Depressed Roadway Sections.

The following steps and criteria were used in the
study of the on-site storm drainage system within
the depressed section:

1. Outline the outer limits of on-site drainage
area.

2. Arbitrarily establish location of first catch
basin. Delineate and measure drainage area.
Using the Rational Equation (Q = CAI) compute
Qs0 using 10-minute minimum Time of Concen-
tration and Intensity (I) from Phoenix Rain-
fall Intensity Duration Frequency Curve, (page
56), and using the appropriate "C" factor for
the paved (0.9) and unpaved (0.5) portions of
the area. Data is compiled on ADOT "Runoff
Calculation Sheet".

3. Compute the width and depth of flow at the

inlet of for Q5o using the Nomograph for Flow
in Triangular Channels or other applicable
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methods as described in FHWA HEC-12, Reference
7.

4. Check the spread of gutter flow to ensure that
there is compliance with the design criteria
and that no encroachment onto the roadway or
overtopping of curb occurs.

5. If the depth or spread are excessive, repeat
the previous four (4) steps, reducing the
drainage area size by moving the inlet loca-
tions up gradient.

6. If depth and spread of gutter flow criteria
l have been met, the catch basin inlets are
sized. If spread is excessive or 100% inter-
ception desirable (such as within the 1low
point of a vertical curve), slotted drains are
' also considered in the design, as outlined in
ADOT Hydraulic Design Procedures for Slotted
Drains, Reference 12, with a clogging factor
l’ : ' of 1.20 for on grade and 2.00 in sumps ap-
plied. Inlets on grade have no clogging
factors applied. Catch basin inlets capaci-
l ties in sumps have been calculated as per
FHWA, HEC-12 with a clogging factor of 2.00

applied.

Inlet and slotted drain design calculations
are compiled using ADOT Calculation Sheets.
Flanking inlets are added for sump conditions
as per FHWA, HEC-12. :

7. The above procedures are followed through for
locating downstream catch basin inlets, with
any by-pass flow from the upstream inlet
added.

8. The Q109 for pipe design is computed by recal-
culating the Time of Concentration for flow
time to the first inlet (assumed at 10 min-
utes) together with pipe flow time. Sewer
design is compiled using ADOT Sewer Calcula-
tions Sheet. The hydraulic Grade Line
(H.G.L.) for the Qjp0 must be within the pipe
as per the design criteria.

9. A hydraulic line (H.G.L.) analysis 1is per-

formed for the Qsgp. Pipe sizes are adjusted,
if necessary, to satisfy the downstream H.G.L.

l -64~
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'

l0.

control requirement set at top of pipe, and
the upstream controls set at 6 inches below
bottom steel of inlet grates at each catch
basin location.

For pipes with surcharge and velocities below
the minimum scour velocity of 2.5 fps, a
normal depth flow analysis is made to deter-
mine whether the low velocity conditions are
due to temporary backwater, or whether the
pipe slope requires adjustment to increase
velocities. Pipe slopes are adjusted as
necessary to achieve the minimum velocity.
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8.0

DESIGN SPECIFICATIONS AND REFERENCES

1'

2.

10.

11'

12.

13.

14.

A Policy on Geometric Design of Highways and

Streets, A.A.S.H.T.O., 1984,

Division of Highways = Standard Drawings, Urban
Highway Section, A.D.O.T., 1986.

Division of Highways - Standard Drawings, A.D.O.T.,

1974 and current revisions.

Standard Specifications for Road and Bridge Con-

struction, A.D.O.T. 1982, and A.D.O.T.’s current
supplemental specifications.

Drafting Guides for Use in Offjce and Field,

A.D.O.T., 1982.

Reinforced Concrete Box Culvert Manual, A.D.O.T.,

March, 1981.
Drainage of Highway Pavements, Hydraulic Engineer-

ing Circular No. 12, U.S. Department of Transpor-
tation, FHA, 1984.

A.D.O.T. Drainage Design Services - Hydraulic
Design Notes, distributed in 1969 and 1972.

Design of Urban Highway Drainage, The State of the

Art, U.S. Department of Transportation, August
1979.

A.D.O.T. Drainage Design Services, Hydrologic and
Hydraulic Design Methods and Criteria, distributed
in 1969 and 1972.

Handbook of Hydraulics King and Brater, Fifth
Edition.

A.D.O.T. Drainage Design Services, Hydraulic Design
Procedures for Slotted Drains, April, 1982.

Urban Hydrology for Small Watersheds, Technical

Release No. 55 - Eng. Division Soil Conservation,
U.S. Department of Agriculture, January, 1975.

Design cCharts for Open Channel Flow, U.S. Depart-

ment of Commerce, Bureau of Public Roads, Washing-
ton, 1961.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25,

26.

Storm Drain Design Manual, City of Phoenix Engi-
neering Department, August 1975 (Revised 1984).

Ccity of Phoenix, 100 Scale Quarter Sections 1452,
Revised Mapping for Water, Sewer, and Right-of-way,
1982. '

City of Phoenix, 100 Scale A.P., Contour Mapping,
1982.

City of Phoenix, Storm Drain Maps, 1983.
UEC-1 User'’s Manual.

National Engineering Handbooks 4, Soil Conservation
Service Hydrograph Procedures.

FHWA HEC-5, "Hydraulic Charts for the Selection of
Highway Culverts".

"The Foothills, Master Drainage Plan for the Adams
Group, Inc., "June 25, 1985 Prepared by Collar,
Williams & White Engineering, Inc.

wMaster Drainage Report" Lakewood, January 11, 1985
Revised March 20, 1985. Prepared by Coo & Van Loo
Consulting Engineers, Inc. for Continental Homes,
Inc.

"Supplement to Conceptual Master Drainage Plan,"
Lakewood Phase II Update. Prepared by Coo & Van
Loo Consulting Engineers, Inc. for Amcor Invest-
ments Corporation, September, 1985.

"Supplement to Conceptual Master Drainage Plan,"
Lakewood Phase I Pecos Road Realignment Update,
September, 1985. Revised December, 1985, for Amcor
Investments Corporation.

Drainage Report for "Fallbrook" Pecos Road Devel-
opment, July 22, 1985. Prepared by Coo and Van Loo
Consulting Engineers, Inc. for Coventry Homes, Inc.
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27.

28.

"Master Drainage Report for Pecos Road P.C.D.,
"July 26, 1985. Prepared by Ramesh I. Patel for
Dunlap & Magee Homes and Conventry Homes.

Williams Field Road Transition Mountain Park Ranch,

May, 1985. Prepared by Coo and Van Loo Consulting
Engineers, Inc. for Genstar Southwest Development.
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HEC - 1
COMPUTER SHEETS
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Bk ol ok ksl dolok e Rk ook Aokl Rk REM AKX

KK ACK MK ACKR MK RN
%

%

SE X

*

sookeokioRkk
SUERASIN RUNOFF UATA

SUBEASIN CHARACTERISTICS
TAREA 44 SUBBASIN AREA

FRECIFITATION DATA

DEFTHS FOR  O-PE

veese HYDRO-3D

HYFOTHETICAL

oo
vt

LR B B E IR LR N S N N I B A
S-MIN  15-MIN  60-MIN 2-HE 3-HR 12-HR 24~

77 1.352 2,66

STORM AREA = A4

SCE LOEE] RATE
STRTL 17 INITIAL ARSTRACTION
CRYNER 22,00 CURVE NUMEER
RTIMP SO0 PERCENT Id

RUTOUS AREA

SCS5 DIMENSIONLESS UNITGRAFH
TLAG 1.21 LAG

e
Rk

MNIT HYDRROQGRAPH
~OF-PERTIOD ORD

K P

145,
133,
44,

e
s

3469 4,04

f"? i

Fiad

C Rk




. -
A . . 4 -

2 . 1. 1, 1 1 1. 1. . 1

0. 0. o 0. . -

Bk sk o
HYTRE i
TOTAL 3070, TOTAL 87, TOTAL EX ;
FEAK FLOI TIME MAXINUM AVERABE F
SR 24-HR 12 AZ-HRE d
oIFS) (MR
LOEE)

+ 374, 7,42 128, z 63,

63
{INCHES) 244699 2.757 2757
(AC-FT) 43, &

i

o
e Dlle

CUMULATIVE AREA = +44 80 MI

e I
HRK KKK KRR KKK OKK KER KKK KKK KKK KKK R Rk Kk RKR WKN oK KK REN KRR RRK KKK KRR KRR KRR KRR Ko i
RREEFRKKHKK RN
* %
39 KK * COMBR %
® ¥
R EICRRR K
40 HC HYDROGRAFH COMBINATION ¢
1COMP 2 NUMBER DF HYDROGRAFHS 70 COMERINE
Kok ' : C.
KKK FKK KKK COREX Rk
o lfft'
HYUROGRAFH AT STATION COMER '
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&~HR 24-HR 7a-HR 12, 42-HR
+. (CFS) CHRD
(CFS) o
+ 1020, 758 : 403, 199. 199. 199,
CINCHES) 2,675 2,728 20729 2.729
(AC-FT) 200. 204, 204, 204, i
CUMULATIVE AREA = 1.40 88 MI
. [
REOK KKK KKK KK KKK KK KKK KK RKK KKK R KKK KRR oK R KRR KK Rk KK KKK KKK RIOK R Ok RIGR oK R0E kol OIoH HOE RO kR

AR ACRRRKK
%

41 KK * 3W
b3
SRR ERKICKIORKK

€ & W K€ ¢

SURBASIN RUNOFF DaTa

432 86 SUBEASIN CHARAD GTICE

TARES 209 SURBASIN AREA ) ‘ -



SC5 LOSS RATE
STRTL 217 BRETRACTION
CRVUNER PRLOC
RTIMF 00 VIOUS AREM

44 Un SC5 DIMENSTIONLESE UNITGRAMH

TLAG .81

AR KKK Kk

HYDRQGRAPH AT STATION

TOTAL RAIMFALL =

FEAK FLOW TIME
&HR
+ (CFS) (HR)D
(CFS)

3.71, TOTAL LOSE =

LG

X

UNIT HYDROGRAFH
Gl END-QF-FERTON

Y
M &

3

2

287, TOTAL EXCESE =

MAXIMUNM AVERAGE FL.OW

24-HE

72-HE

ORDINATES
41

ok

Y
ogE N )

12.42-HR

+ 106, 7.08 28, 13, 13. 13,
(INCHES) 2,715 2.788 2.788 2.788

(aC~FT) 13,

CUMULATIVE AREM =

HAAC KR kR KRR KRR R KK O 00 KK RO KR 0K KKK okK Rk KKK REOK MK KEOK KKK KEK KKK KR KRR K EER 2ok ok ksok skiole sk Rk

AEHKAKHKIKEKKK
% X
45 KK * LI
% *
HRRRH R ICKR KKK

SUBRASIN RUNOFF DATA

13,

+09 B8R MI

13,

13.

47,

1. 5. . 15, 32 . El.
1. 48, a5, 41 31, 25, 21, 18. 1%,
13, 11. 10, 2. by T 4. 4 .

J. 4 2. 2, 2. 1. 1. 1. 1, 1.

1 Q. 0. Q. 0. 0. Q. O, Lo

o’

445 BA

BURBASIN CHARACTERISTICS

TAREA
FRECIFITATION DATA

8 PH

LR N HYHH ~35 [

+ 10 SUBEASIN ARE

DEFTHE FOR Q- NT HYPOTHETICAL STORM
R LA N SRR R R R TF'40 LRI I SRR LR IR R I BN 2N 4

R RN



. ' S-MIN  15-MIN  &0~MIN 2~HR A-HR a-HR  12~HR  24-HE  2-DAY  4=DAY  7-DAY  10-DAY
W77 1.82 2 4G 2.82 2.77 3.35 3,69 4,04 .0 L 00 0D L 00
= 210
47 LB 505 LOSS RATE
STRTL G170 INITIAL A AGTION
CRUNER ¢
RTIMF IMFERVIOUS AREA
A2 UR SC5 DIMENSIONLESS UMITGRAFH
TLAG CTTOLAG
Kk ¢
UNIT HYDROGRAFH
A% END-OF-PERIOD ORDINATES ¢
2. 7. 14, 23, 25, 48, 7. 42 : 453, &3
59, 54, a8. 41, 33, 27, 22, 19, 1ée 13,
11, 9. 3. 7. 5. Ea 4, 3. 3. 2. ¢
2. 2. 1. 1. 1. 1, 1. 1. 0. 0,
0. 0. 0. 0. 0. :
KKK KKK £ ¢ KKK KEK
HYDROGRAFH AT STATION AW
. TOTAL RAINFALL = 3.71, TOTAL LOSS = «B7, TOTAL EXCESS = 2.83
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&~HR 24~HR 72-HK 12, 42-HR
+ (CFS) CHED €
{CFS) .
+ 128, 7.00 29, 15, 15, 5,
CINCHES) 2,716 2,793 2.793 2.793 : : (
CAC-FT) 14. 15, 15, 15,
CUMULATIVE ARES = .10 86 MI .
FKE OEKE KKK KKK KKK KKK KKK KKK KKK KKK KKK KOOK KKK KKK KKK KR K0K KKK KKK KKK KK KRR KKK KKK KRR ORKK RRE RRE KKK KKK KoK dokk Kk
FRKKKKKKKKK KKK
X ¥ [
49 KK ¥ COMES X
X X
KRKKEKKKERKERK L,
50 HE HYDROGRAPH COMBINATION
ICOMF 2 NUMBER OF HYDROGRAFHS TO COMEINE O
XKk
KKK KK KKK *K¥ KKK B
HYDROSRAPH AT STATION COMES
FEAR FLOW TIME MAXIMUM AVERAGE FLOW v
&HR 24-HR 72~HR 12.42~HR
+ (CFSH {HRD
(CFS)
¥ 233, 7.00 55 29, 28, 28,
CINCHES) 2,715 2,791 2,791 2,791



(AC~-FT) 28. 28. 28, 28
CUMULATIVE AREA = L1720 MI
AR ACKH HeOR REOK KK 0K OK OIor NOR BO0R0 ko A3ORE RoREK ok RESk ok ok A0k RO G e g4 R EaOTRK
HHCKKIORK KK KRR KK
Ed : X
E51OKK X WX .
% * i
SUBEASIN RUNOFF DATA : "
) 52 EA SURBASIN CHARACTERISTICS )
o TAREA 209  SURBASIN AREA i "
FRECIFITATION DATA
g8 FH LEPTHS FOR O~-FERCENT HYFOTHETICAL STORM
erere HYDRO-3S soeene QOOQOQ'OOO'OQOO'TF""‘O R N N serrrrsares TP=49 sovitrvasen
H-MIN  15-MIN &0-MIN 2-HR 3-HR H-HR 12-HR 24-HR 2-naY A-INY F-UmY  10-0aY
.. 77 1.52 2,66 2.82 2.97 3.35 369 4,04 +00 s 00 00 + 00
i ]
’ STORM AREA = 09
33 LS SCS L.0SS RATE
STRTL +17  INITIAL ABSTRACTION £
CRUNER 22,00 CURVE NUMBER
RTIMF 00 PERCENT IMPERVIOUS AREA
: <.
4 UD SCS DIMENSIONLESS UNITGRAFH
TLAG <64 LAaG
e
HAKK
UNIT HYUROGRAFH
40 EMD~OF-PERIOD ORDINATES
3. ?. 17. 29, 43, 595, &1 b4, &3, 38.
53, 45, 3 29. 24, 19, 164, 12 1l P h
7 b, Se 4, 3. 3. 2. 2. 1. 1.
1. 1. 1. 1. 0. 0. 04 .0 D 0.
.
KX XEKXK L2 2 2.8 4 E3 23
HYDROGRAFH AT STATION W . : o
TOTAL RAINFALL = 3,71, TOTAL LDSS = +87, TOTAL EXCESS = 2.83
e FEARK FLOW TIME MAXIMUM AVERAGE FLOW : '
H=HR 24-HR 72-HR 12.42-HR
+ (CF8) {HR ) :
(CFS)
+ 12\.50 572 . 25.\. 130 1:50 ]3'
: (INCHES) 2,717 2,798 2,798 2.79¢8
(AC-FT) 132, 13. 13. 13,

CUMULATIVE AREA = 09 80 MI



KRk KKK SR KEK KKK KKK ORRE 0K KKK KKK RXK KKK KKK FRE B000 KKK KK BEK KR KRK KKK OOk KKK KO0 KK KX KKK REX KR KEE KEX KKK KKK
SO R ROCK R KK
¥ ¥
55 KK ¥ COMES % .
ke k4
FEEKLCEEERRKEE
54 HE HYDROGRAFH COMBINATION
1COMF 2 NUMEER OF HYIROGRAFHE TO COMRINE
F4 44
*ExK *XX KK R KK
| HYDROGRAFH AT STATION COMES
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 7E-HR 12, 42-HR
+  (CFS) (HRY
(CFS) .
+ 355, 6.92 2, 41, a1, a1,
(INCHES) 2,714 2,793 2,793 2,793
(AC-FT) A1, 42, 42, A2,
CUMULATIVE AREA = .28 50 MI
R KK KKK ROK 0K KK KK ROBK KR KKK HGE OB RKK 00K 00K K R0 KKK 00K RIOE SR RRKC KKK ORI R R XK K ok okE KK
KRHRIKKR KRR
* X
57 KK ® COME7 %
% X
KERKKEREKEKKLK
58 10 OUTFUT CONTROL VARIABLES
TFRNT 1 FRINT CONTROL
IFLOT 0 FLOT CONTROL
SCAL 0, HYDROGRAFH PLOT SCALE
59 HC HYDROGRAFH COMEINATION
1COMF 2  NUMBER OF HYDROGRAPHS TO COMEINE
*HX

*****#***********%****#*#X*#*#**#**#*****%***#**#****#**#%#**************X*K*X*X***#********#**#*#*****#****%%##X*X&K**K###*****ﬁ**

HYDROGRAFH AT STATION COME?
SUM OF 2 HYI'ROGRAPHS

FKK R KRR IR K K KRR GO SOK K R R ICR RSOOSR R R R R KSR SO RO KRR R KRR R KRR AR RO R R R o KXK
X X K
na MON HRMN  ORD FlLOW X 04 MON HRMN  ORD FLOW X oA MON HRMN ORI FLOW * U MOM HREMM ORD FLOW
X X ’ *
19 NOV 1200 1 0. X 19 NOQY 13510 9 Q. X 19 NOQV 1820 77 * LG
19 MOV 1205 2 0, X 19 NOV 13515 40 Q. X 19 NOV 1825 73 * 11é
19 NOV 1210 3 0. ¥ 19 NOV 1520 41 Qe X 19 NOV 1830 9 £ 117
19 NOYV 1218 4 e 4 19 NOV 1525 42 D X 19 NGOV 1838 80 S 1ie
1% NOV 1220 ) 0. * 19 NOY 15390 432 O X 19 NOV 1840 81 ¥ 11e
C17 NQY 1225 -3 Qs b4 19 MOV 1535 44 0. X 19 NQV 1843 az kS 12
19 NOV 12 7 Q. X 19 NOV 1540 43 0. * 19 HOV 18350 83 * 121




19 NOV 23& 0. 19 NOY 1545 Do X 19 NGV 185=: ¥
19 MOV 1240 9 0. % 1 NGU 47 e ¥ 1% ¥ -
L 1 (o S 3 Ly k4 1 k4
ri 0. * we W 1 b
12 3 i3 2, * 19 k4
13 O * L L Ed 19 ¥
14 (429 X 19 w2 X kg 14 H
13 Q. ¥ 19 HGU 53 N X Le ¥
14 0. X 1% NOY 54 S £ 1 4
7 Q. 3 19 NOY ‘630 =5 S X 19 4
1 (O X 19 N Sé Fa ¥ 1 % -
2 17 Q. s 1e 57 [ k4 1
MOy i 20 O ® 1% NOV L4643 s BN £ 1%
NOV 1340 21 O 3 19 HOY L6 G0 39 11l ¥ 19 ; @ k4 v
MY 1345 22 Q. X 19 ONOY 1585 40 13, * L7 NGV 2005 P8 X
NOV 1350 ek Q. X 1?2 NOV 1700 bl 1V, * 19 NOW 2010 e *
MOV 13595 24 0, X 19 NOV 1708 52 17, * 19 NOY 2015 100 ¥ §°
NOV 1400 25 [ % X 19 NOV 1710 63 19 X 1% NOV 2020 101 X
NOV 1405 26 O, X 19 NOVY 1715 64 21, X 12 NOV 202% 102 %
NOV 1410 27 Q. X 19 NOV 1720 &5 27, ¥ 19 NOY 2030 103 b3 [
NOV 14195 28 0, X 19 NOV 1723 -1 g5, X 19 NGOV 2035 104 kY
NGOV 1420 29 Q. X 19 NOV 1730 &7 27, 4 19 NOV 2040 105 X
MOV 1425 30 O X 19 NOV 1735 468 E0. % 17 NOV 2045 108 X i
NOY 1430 31 0. ¥ 19 NOV 1740 69 2 X 19 NOV 203¢ 107 X 20 NOV 0000 145
NV 1435 32 o8 ¥ 19 NOV 1745 70 35, X 19 NOY 2055 108 X 20 NOY 0005 144
19 NOV 1340 33 Q. ¥ 19 NOY 1750 71 29, * 19 NQVY 2100 109 X 20 HEYW GOL0 147
19 NOV 14495 34 0. ¥ 19 MOV 1759 72 A5, X 19 NOV 2105 1i0 X 20 NEY 001 148
192 NOV 1450 35 [ X 19 NOV 1800 73 G4, ¥ 19 NOV 2110 111 ¥ 20 NOV 0020 149
1% NOV 14535 34 Q. X 19 NOV 1305 74 59 4 1f 12 S 20 NOYW 0025 1350
19 MOV 1500 3 . 0. ¥ 19 NOV 1810 75 .3. k4 19 113 X
19 NOV 1505 38 O X 19 NGV 1815 74 136, X 19 NOV 2125 114 X
SRR RO BOIOR ORISR K KKK s ok ok Sk RO ok R Rk Roox #*#*%*¥¥”#$**%#“ [P sFssssristives it te et AR
v FEAK FLOW TIME ’ MAXIMUM AVERAGE FL.OW ¢
6-HR 24-HR 72-HR 12,42-HR
+ {CFS) (HR) :
o (CFS?
+ 1216, 7.42 484, 239, 239, ’ 239,
(INCHES) 2,879 2,740 2,740 2,740
(AC-FT) 240. 245, 245, 245,
CUMULATIVE AREA = 1.48 80 MI
- | "
HHK KKK WK KK KKK RKE RKEX KKK kK ok Ry okl Kk Aok kiok okl Solok ok MO ook kEok el Nokr ok kR olok dokd ol ok ok kel kekor ok
KRKKKEKERRK KKK
X - X
s 40 KK X RID % ) o

KR RRIoRRR KRR

HYDROGRAPH ROUTING DATA

51 RS STORAGE ROUTING
NSTFS 3 NUMBER OF SUBREACHES '
ITYF ELEY TYFE OF INITIAL CONDITION
RSVRIC 1020,00 INITIAL CONDITION
X . .00 WORKING R AND I COEFFICIENT
63 8Y STORAGE e 10,2 2044 31,1 41.9 52.9 £3.9 7.7 24,7 7R 5



1020.00 1

4% 86 SPILLWAY
CREL
- SPYID
£0au
EXPU i l«.JO
QUTFLOW +00 +00
ELEVATION 1020.,00 1022.50
STORAGE .00 10,29
QUTFL.OW + 00 + 00
ELEVATION 1020.00 1021.00
STORAGE 75.30 84,90
OUTFLOW 401,17 4356.81
ELEVATION 1027,00 1027.34
HHRRK

i a8 MON HEMN ORD QUTFLOW STORAGE STAGE
19 NOV 1200 1 0. .0 1020.0
19 NOV 1203 2 0. «0 1020.0
1% NOV 1210 3 [+ «C 1020.0
19 NOV 1215 4 0. .0 1020.0
19 NOV 1220 3 Q. +0 1020.0
19 NOV 1225 4 O +0  1020.0
19 NOV 1230 7 0. «0 1020.0
19 NOV 1235 8 0. .0 1020.0
12 NOV 1240 ? 0. 0 1020.0
19 NOV 1245 10 0. »0  1020.0
19 NOV 1250 11 0. .0 1020.0
12 NOV 1235 2 [ Q0 1020.0
19 NOU 1300 1 Q. L0 10200
12 NOV 1303 14 0. SO 1020.0
19 MOV 1310 1% 0. .00 1020.0
19 NOY 1315 14 Q. 0 1020.0
12 NOV 1320 17 Q. 0 1020.0
1% NOVY 1325 18 0, . 0 1020.0
19 NOV 1330 19 0. >0 1020.0
192 NOV 1335 20 Qs LD 1020.0
19 MOV 1340 21 O. W L020.0
19 MOV 1345 22 C L0 1020.0
197 HOV ] 23 O 20 1020.0
19 NOV 1355 24 Q. O 1020.0

EXFONENT

3¢ 3£ 3€ 36 38 I 4E % I Y 36 W N I K IE I FE I ¢ K W 3 ¢ K ¥ K

OF

R

HYDROGRARFHY aT STATION

RO ROk IcookkoRIoRcR oo ok oRRokek

IiA MON HRMN ORD OQUTFLOW STORAGE STAGE
19 NOV 14610 51 0. +0 1020.0
19 NOV 1615 52 0. «11020.0
19 NOY 1520 353 0. «1 0 1020.0
19 NOV 14625 54 0. +1 1020.0
19 NOU 1630 535 0. «2 0 1020.0
19 NOV 14635 56 Q. 2 1020.0
192 NOV 1640 57 0. +2 0 1020.0
19 NOY 1645 58 0. 3 1020.0
19 NOV 1650 G©9 0. +4  1020.0
19 NOV 1455 60 Q. W5 1020.,0
19 NOV 1700 &1 0. +&  1020.1
19 NOV 1705 &2 0. o7

19 NOY 17]0 &3 0. .8

19 NOY h 54 0. W7

19 NOY 65 Qs s 1

19 NOV 64 0. 1.2

19 NOV &7 Q. 1.4

19 NOV &8 O Led

? NOV &9 O 1.2

19 NOY 70 0. 2.1 .
19 NOY 21 0. 2,3 1020.2
19 NOW 72 0, 2.6 1020,3
19 NOU 140 R 0. 3.0 1020.3
19 NOV 1805 0. 3.4 1020.3

F WIDTH
COEFFIC

HEAD

TENT

RID

AKX RKKR RO RK KRR AR ACORKK

74

E RSP T T T St ST E ST e LT TR ST LT I T L LTI E TS ETEL ETET T T LTSI TE T TTTTTE T ST LT T LY

3

*-’féié*iﬁ'i&%*%«‘%%ié%%********%é%****-c

1026.00 1

EXFPONENT QF HEAD
E 324
COMPUTED OUTFLOW-ELE UﬁTTON DATA
356,92 392,85 434,01 491 ,bu
1024.04 1624,82 1027.84 102%.2 1031,38
COMPUTED STORAGE~OUTFLOW-ELEVATION DATA
20.560 25,89 31.10 41,20 52,80
00 Q0 133.72 221.61 299.01
1022.,00 1022.50 1023%,00 1024.,00 1025,00
86.80 98,490 101.99 124.06 143,91 ]
443,31 482,14 491,8% G427 HE7 W57 LT
1028.00 1029,00 1029.25 1031.,38 1034,59 g»u,99 10%5.900

FRHRKACKNRROKIOKOORIORE

MON HRMN ORD
NOY
NQY
NOV
1?2 NGOV
NOY
NOV
NOY 2
NOY 2
NOY 2
NOY
NOV
NOY
NOV
NOV
19 NOW
MOV
HOy
? NQY

”0“0

101
P 102

103
104
105

e
FN L SRR
N
8 130

P e =
[l S
. .

i e e b B

™~

r



0. .0 NOY
g .0 -
8. G
. 3 0. L0 x 1
e ROV 31 0, « ) X 1%
19 HOY 1 32 0. 0 X LD MOV 18
19 MOV 3440 23 0. .0 X 19 NOV 1
19 NOY 1445 34 0. .0 * MON 1t
1o nOY 1420 38 0, ,0 % 17 NOY 1
19 NOY 1455 34 0. .0 % !
19 MOV 1500 37 0. .0 ¥ 17 NOY 19
19 NOV 1505 38 0. .0 ¥ 19 NOY k19 HOV 3 3
19 NOV 1510 39 0. .0 ¥ 17 MOV 2 * 19 NOY
1% OOV 1515 40 0. O 1020.0 % 19 NOW ¥ 19 NOV ;
19 NOV 1320 41 0. L0 1020.0 k% 19 NOV 1 ¥ 17 MOV 3 =
19 NOV 1525 42 0. W0 1020.0 % 19 NOV % 19 NOV 3
19 NOV 1530 43 0. L0 1020,0 % 19 NOW ¥ 19 NOV
: 19 NOV 1535 44 0. 20 1020.0 % 19 NOV X 19 NOY £
19 NOV 1540 45 0. L0 1020,0 % 19 NOV 1028.6 % 20 MOV
19 NOV 1535 44 0. +0 1020.0 % 19 MOY 1028.9 % 20 NOY
19 NOV 1550 47 0. .0 1020.0 % 19 NOV 1029.3 % 20 NOV
19 NOV 1555 48 0. .0 1020.,0 % 19 NOV 2 1029.3 & 20 NOV
19 NOU 1600 49 0. L0 1020,0 X 1% NOV ; 1029.8 % 20 NOV
19 NOV 1405 50 0. £0 1020.0 % 19 NOV 201% 100 1030.0 ¥ 20 HOY 00
* *
. KRR EERREKE R LR KRR ERRRKKEHRAARAK R R KKK KRR K E R RO R IOOR K KKK R KOO OO0 KRR KR 0K
FEAK FLOW TIME MOXIMUM AVERAGE FLOW
&~-HR 24-HR 72-HR 12,42-HR
+(CFD (HR) t
(CFS) ‘
+ 537, 8.83 397, 192, 192, 192,
‘e (INCHES) 2,197 2,197 2,197 2,197 (.
¢AC~FT) 197, 197 197, 197,
FEAK STORAGE  TIME . MAXIMUM AVERAGE STORAGE -
b~HR 24~Hf 72-HR 12, 42-HR
+ (AC-FT) CHR) .
117, 8.83 81, 39, T B9, 39,
FEAK STAGE TIME MAXIMUM AVERAGE STAGE
&~HR 24-HR 72-HR 12, 42-HR
+  (FEET) (HR)
1030,58 8.83 1027.44 1023,62 102362 1023,42
-
% CUMULATIVE AREA = 1.68 S0 MI
N
KKK KKK KKK KKK KKK KKK ROk KKK KKK RKK KKK KKK KKK 000 KKK KKK KKK KKK KKK KKK OO0 KKK ORKK R0l 08 0 R KRR RER RIOE ok BRI KKK U

REROCRERCICIORR K
X

&& KE X [-1 0
X X
kR RRRMKkR

&7 10 QUTPUT CONTROL VARIABLES
: 3 PRINT CONTROL

0  FLOT CONTROL

0. HYDRQGRAPH FLOT BCALE




KRXKAKERRRHK KK

X

71 KK % COMEZ %
* ®
FREKKRREK KKK K

72 MG HYDROGRAFH COMRINATION

SURBASIN RUMOFF DATA
ARACTERIGTT
pEECTHITATION T&TA
a e 0 HYPOTHETION. STORM
e e HYUF\'Q'SS LR T A P N A A N IR SR NN EEE N N S A 3K 2 B A S A
5-MIN  1%-MIN  &0-MIN 2K 3-HR 12-HR  24-HR | 2-TaY
Neded 1.52 2. b4 2.82 2.97 Z.4% 4,04 o
5T 2 z9
&9 L SCE LOSS RATE
STRTL L2 INITIAL AESTRACTION
CRVNER P0.00 CURVE NUME
RTIMFP ,00  FERCENT IMFERVIOUS AREA
70 UD SCS DIMENSIONLESES UNITGRAFH
TLAG 1,460 LA&G
Kk
UNIT HYDROGRAFH
o8 EMI~OF~FERION ORDINATE
Ry 1. 3. b4 9. 13, 17. 22, 7 4.
S—— 50, 58, 65, 71, 76, 80. 83, 5. 85,
- 85. a4, 31, 73. 75, 72. &9, T 60,
50, 46, 41, 38, 35, 2. 29, 27 . 25,
21, 20. 18, 17, 1é. 14, 13, 12, 11. 10,
- 9, 9., 8, 7 7 & & 5. 5. 4,
4, 4, 3. 3. 3. 3. 2. 2. 2. 2.
2. 2. 2, 1e 1. 1o 1. 1. 1. s
1. 1. 1. 1 1. 1. 1. 0. o B
0. 0. 0, 0. 0. 0. 0. 0.
. XK KKK *¥K WKK ¥KK
HYDROGRAFH AT STATION o
- TOTAL RAINFALL = 3,70, TOTAL LOSS = 1.06y TOTAL EXCESS = 2,64
FEAK FLOW TIME HAXIMUM AVERAGE FLOW
&~HR 24-HR 72-HR 12,42-HE
+ (CFS) CHR)
(CFS)
+ 182, 7.83 79, 38, 33, 38,
(INCHES) 2.491 2,521 2.521 2.521
CAC-FT) 39, 39, 39. 39,
CUMULATIVE AREA = .29 8@ MI
KK HKK KKK KKK KR KKK KK KIOK KX KKK KKK KK RRK 0K KK RKK KKK KEK KKE okl ook 00K KKK KRR KR R ok SRlok SOl R0k kK KRRk



rTcomr 2 UMEER OF HYURDGRAFHS TO COMBINE
KERE KEX TORRX EE S K
HYDRROGRAFH a7 STATION CoMEz
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&~HR 24~-HRK 72~HR 12,42-HR
+ {CFa? . (HR)
' (CF3)
1 &4, 2,33 A7%5. 239, 220,
(INCHES) 2,240 2.244 2,244 2.244
{AC~FT) 235, 236, 23 236,

CUMULATIVE AREA =

0K kK KSCK oKX KKK KK KKK KX KK KRR KR kiR ok ok ok KKK KKK SO0k KKK KKK KK KK KRR ek R REok XK

KRKKKKKKKKKK KK
.4 X
. 73 KK * 7E X%
* 3
KERKEKRORKREKKKK

SURRASIN RUNOFF DaTa

1.27 8Q MI

K HKK KKK KRR KRK REX

¢

74 BA SURERASIN CHARACTERISTICS
TAREA +85  GSUEBRASIN AREA
PRECIFITATION DATA
2 FH DEFPTHS FOR O~FERCENT HYPOTHETICAL STORM
veses HYDRO-ZT so0ves srsrrrrrrrrssee TF=40 toveeevrrvernen e b et e be b TF-49 corervrreny
5-MIN 15-MIN &0-MIN 2-HR F~HR SR 12-HR 24-HR 2-1aAY A4-DAY F-LAY  10-DaY
77 1.52 2,466 2.82 2,97 3.39 3,69 4,04 +00 + 00 +00 Q0
STURM ‘AREA = .85
75 LS SCS LOSS RATE
STRTL 225 INITIAL ABRSTRACTION
CRVNER 89.00 CURVE NUMBER
RTIMF +00 PERCENT IMPERVIOUS AREA
76 Un 5CS DIMENSIONLESS UNITGRAFH
TLAG 2,51 LAG

UNIT HYDROGRAFH TRUNCATED FROM 133 TO 130 INT

:?-‘ 30 50
2. 48, b2
128, 135, 141,
1461, 150, 1460,
133, 129. 125,
80, 74. 7L,

L33 ¢

ERVALS

UNIT HYDROGRA&RH
150 END-OF-PERIOD. ORIVINATES
VOLUME = 1.00

3, 12, 164 20.

5% 7Is a3. ?3.
147, 151, 154, 158. 160
158, 155, 132, 149, 143,
120, 114, 109, 103, P
67 63, &0 a7, 54,

~
Lr

{



44, as, 33, 34, 34,
D4, o1 a0,
12, 12.
P 7.
5, = 4 4, 4,
Fo e I, o, z, :
2. 2. 2. 2. T, 1. o
1. 1. 1. 1. 1, 1, .
1. 1. 0. 0. O, 9, o
KK KKK KKK KUK RNk
o v HYDROGRAFH AT STATION 7
L. ' (’T
TOTAL RAINFALL = 3,70, TOTAL LOSS = 1,14, TOTAL EXCESS = 2.54
FEAK FLOW TIME MAXIMUM AVERAGE FLOW i
&6~HR 24-HF 72-HR 12,42-HR
+  (CFS) (HRD
(CFS) , o~
+ 346, 8.83 203, 93, 2g, : 98,
( INCHES) 2,215 2,224 2.22 2,224
CAC-FT) 100, 101, 101, 105,
CUMULATIVE AREA = .85 30 MI
FHE KKK KK R0 REE KKK KKK KKK KKK KKK KKK KKK 00K RER KK 0K KKK R0 KKK KK REK RRK KK 00K 08K X WEE KER KA KA
(
KERERKKKKK KKK K
. ¥ ¥
i 77 KK X COME4 % : 8
x - * ‘ '
HEKKKKERK KKK KK )
78 HC HYIRDGRAFH COMBINATION
I1COMF 2 NUMEER OF HYDROGRAPHS TO COMEBINE
KKK
KKK KK *KK Kk EHK . : -
: HYDROGRAFH AT STATION COME4
L5
FEAK FLOW TIME 4 MAXIMUM AVERAGE FLOW
. &-HR 24-HR 72-HR 12.42-HR
+  (CFS) (HR) : 4
(CFS)
+ 1015, 8450 677 328, 328, 328,
(INGHES? 2,233 2,238 2,239 2,238 ™
(AC-FT) 336, 37, 337 337,
CUMULATIVE AREA = 2.82 80 MI
KEE HK KKK KKK KKK KKK KKK R0 KK 0K KRK RR00 KKK KKK KKK KKK KKK RKK KKK KKK KKK SR KRR KI0R 0K K SRR KA EEE RN OREA ki

KRCENHACIOK KRR KRR
X s
* W %




X V\k‘vw-v*\xwuxw B3 )f*

RUNGTF DA
80 #p GUHEABIN CHARACTE
TARES
PRECIFITATION DATA
(] i':' }.!
ceves HYDRO=3S o.ov...
& L5-MIN  S0-MIN
.52 2,88 e
BTORM AREA = L0
i
81 L§ 5CS LOSS RATE
STRTL 22 INITIAL ABSTRACTION :
CRUNER 90,00 HUMEEF (
RTIMF 00 T OIMPERVIOUS AREA
, g2 U SC5 DIMENSIONLESS UNITGRARH
.. TLAG 1.07 LAG
Rk
UNIT HYDROGRAFH
66 END-OF-FERIOD DRIINATES
1. 2, 4. 7. 10, 14, 18, 23,
33, 34, 35, 35, 34, 32, 31, 29,
21, 18, 15, 14, 12. 11, 9, 8. «
& s, 5. a, 4, 3, 3, 2,
2. 2. 1. T 1. 1. 1 1.
1. 0. o, 0. o, ©oo, 0. 0. o. . ¢
0. 0. 0. 0. o, 0.
g KKK KK KKK KK K%K ‘ -
HYDROGRAFH AT STATION &4
TOTAL RAINFALL = 3.71, TOTAL LOSS = 1.06, TOTAL EXCESS =  2.44
FEAK .FLOW TIME MAXIMUM AVERAGE FLOW
4 ~HF 24-HF 72~HR 12, 42-HR
+  (CFS) (HR) :
(CFS) -
+ 71, 7.33 22, 11, .11, 11,
(INCHES) 2,535 2,578 2,57 2,578
(AC-FT) 11, 11, 11, 11, U
CUMULATIVE AREA = .08 50 MI
: . (&
BiE REK R KK OKE J00 KKK KEK OOK KKK KK KRR KKK KR KKK KX KEK KRR KKK KRR KKK REE KKK YRR KKK s
KRR KR RKRRRKCR
¥ ¥
23 KK x 7 %
% X
KRR KRR
| BUERASIN RUNOFF DATA




34 BA SUREASTIN

FRECTE
cevns HYDRO=35 cvvnre atrrvevsovonces o er et tereeaee
S-MIN  15-MIN  &0~MIN  2-HR 3-8 s 12-HR  24~HE - Z-DIAY
.77 1.52 2,66 2.8% 2,97 3,35 3,49 4,04 L 00
STORM AREA = 15
85 L8 5CS LOSS RATE
STRTL J25 INITIAL ABS
CRUNER 89.00 CURVE NUME
RTIMP ,00 FERCENT IMPERVIOUS AREA
86 UD SC5 DIMENSIONLESS UNITGRAFH
TLAG 1.44 LAG
K
UNIT HYDROGRAPH
88 END-OF-FERIOD ORDINATES
1. 2, 4, &, 8. 11. 15, 19, 24,
34, 38, 42, a5, a7, ag., a9, 49, 49,
aé, a4, a2, 40, 38, 35, 32, 29, 248,
21, 19, 17, 16, 14, 13, 12, 1. 10. 9.
9, e. 7. b, 6. 5, 5, s, . 4
3. 3, 3. 3, 2, 2, 2, 2. 2, 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. i
1. 1. 0. 0. 0, 0. 0. o, 0. o,
0. 0. 0. 0. 0. 0. 0. 0.
XX XKk KXX XK KKK
HYDROGRAFH AT STATION 74
TOTAL RAINFALL = 3,71, TOTAL LOSS = 1.16; TOTAL EXCESS = 2,55
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
. &~HR 24-HE 72-HR 12, 42~HR
T+ (CF®) (HR)
(CFS) :
+ 99, 7.67 39, 19, 19, 19,
(INCHES) 2,423 2.452 2,452 2.452
(AC-FT) 19, 20, 20, 20.
CUMULATIVE AREA = .15 50 MI

K ROKE KK MOIOK Aok% Rk 0ok MK koK B0 ok oK S0k 0K SRR KKK REK KKK KKK RKE KKK KKK KX MORY KK ORK EE R0 S0 B Ry kR Rk

KAcICK IRk R R R

¥ %

87 KK X COME8 X
X %
ARKACKIKRRKAOKRK

38 HC HYDROGRAFH COMEINATION

IooMp ) 2 NUMBER OF HYRROGRAPHES TO COMBINE



WYDPROGARARY AT 2787

1 TIME

IMUM S AVERAGE

S HR D4R

Foo(CFEY CHR)Y
(CFS) .
+ 164, 7,50 a1, 30, ¢
{IMCHES) 2,481 2,49
(AC-FT) 30, 31,
-
CUMULATIVE AREA = .23 SR MI
1 £
RUNOFF SUMMARY '
FLOW IN CUBIC FEET FER SECOND
TIME IN HOURS, AREA IM SQUARE MILES -
FEAK  TIME OF AVERAGE FLOW FOR MAXIMUM FERIOL BEASIN AR TMUM TIME OF
OFERAT ION STATION FLOW FEAK AREA STAGE MAX STAGE ¢
+ : 4~HOUR . 24-HOUR 72-HOUR
HYDROGRAFH AT
S, + 1E 185, 5.83 38, 19, 19, W13
u«ﬁ&i@s
HYDROGRAFH AT
+ 19 8=, £.58 2. 4, G .04
o HYDROGRAFH AT ¢
+ . 2E 45, 5,92 15, 7o 7, .05
HYDROGRAFY AT (
+ 2u 79, 7,08 20, 10, 10, L07
2 COMEINED AT ;
+ COME 143, 7,00 35, 17, 17, W12
a HYDROGRAFH AT
+ 3E 378, 8.00 148, 83, 83, .59
HYDROGRAFH AT
o + aE 307, 7450 107, 53, 53, V37
e 2 COMBINED AT w
+ COME1 457, 7.67 _ 275, 134, 136, .96
HYDROGRAFH AT Iy
+ SE 374, 7,42 128, 63, 43, .44
i 2 COMBINED AT O
. + COME2 1020, 7.58 403, 199, 199, 1,40 :
HYDROGRAFH AT : N
+ 3 106, 7,08 24, 13, 13, 0%
HYDROGRAFH AT
+ au 128, 7,00 29, 15, 15, W10
7 COMBINED AT
+ COMRE 233, 7,00 s, =g, 28, L1
HYOROGRAFH AT :
+ =y 125, 5,92 26, 13, 13, , 09 .




ROUTED TO

2 COMEBINED

+

HYDROGRAFH

2 COMRINEL

HYUROGRAFH

HYDROGRAFH

2 COMEBINED

AT

AT

aT

AT

TOMET

COMES

COMEA4
oW
7W

COMEB

kkk NORMAL END OF HEC-1 XXX

246,

S101%,

71,

99.

164,

oo fan

2,83

aATE
b s

203,

477

3
t3

?8.

328,

19,

39,

100,

el Y




r
[
r4
m

[
COVBNDE b e

12
13
14

15
16

17
18
19
20

22
23
24

25
26

28
29

30

31

-

33

i1, 3

21

-

R A
FLUOD HYDROGRAPH FACKABE HEC-1 (IBM XT S12K VERSIUN) ~FEEB 11,1993
U.S. ARMY CORFS OF ENGINEERS, THF HYDRULUGIC ENGINEERING CENIER, &0Y SECOND STREET, DAVIS, CA. 956164
. * %%

SEGMENT 2 - ELLIOT ROAD TO CHAMPION DRAN
10 yr - 24 hr event

THIS HEC-1 VERSION CONTAINS ALL OP1IONS EXCEFT ECONOMICS, AND THE NUMBER OF FLANE ARE REDLUCED TO =

HEC-1 IMPUT PAGE
e YOUTUUE PRS- SRS ST S AP SR S A T ALE R L
ID SOUTHWEST LUOP HYDROLOBY = ESTRELLA % ELLIOT RES MODELED
1D SOUTH OF THE SALT RIVER  DISCHARGE INIC CHAMPION DRAIN
1D FUTURE CANDITIOMS 11/18/87 10 YEAR 24 HOUR ANALYSIS
#D1AGRAM
IT S 18NAVE7 1200.0 150.00
10 3
KK BA4
BA 2.15
PH 10 0.47 0.92 1.61 1.72 1.82 2.07 2.30 2.53
LS 89.00
up .41
KK "BAS
BA 9.5
LS 84.00
uD 4.28
KK  CcumB1
HC 2
KK BA3
BA .30
LS 96.00
ub .25
KK BAG
BA 4.469
LS 85.00
T 4.39
KK COMB
HC 2 .
KK BAY
BA 1.03
LS 83.00
up z.91
KK  COMB3
HC z
KK BA&LB
BA 1.30

“ e s AN

1



et

36

37
8

39

40

LINE

LINE

206

——

HC

et o bt

uD 2.9
KK BAZ
BA 1.13
LS 97.00
uD 0.25
HEC-1 INPLY ‘ FAGE 2
0 T DT - S ST SO . NPy SR S R R T T SRR L
KK BAGA
BA 1.62 _
LS 85.00 ;
uD 3.32
KK  COMES .
HC 2
KK COME (
HC 2
KK B3I8A .
BA 0.20
LS 90.0
up 0.45
KK BA1
BA 2.44
LS 90.00
uD 0.45
.
KK COME
KO 1
HC 2 (
KK  ESTER
RS 1 ELEV 1015 0 e
CSL 1017.2 3.6 0.6 0.5
sV o .9 27.2 4s.8 £5.0 ° B84.6 104.7 125.3  146.4  168.0
sV 190.1
SE 1015 1015.8 1017.3 101d.8 1020.3 1021.8 1023.3 1024.8 1026.3 1027.8
SE 1029.3
S5 1050 0 3.0 1.5 ~
KK BA7A
BA 1.72 .
LS 89.00
up 1.32
KK comMB ”
HC 2
L
KK BA7 :
BA 1.65
LS 89.00
up 1.31
KK cnMB
3

HEC-1" INFUT PAGE T

ID...‘...1.......2......-3.-.....4.......5.......6.......7.......B---.--.?......lo

KK

FTT



81 RS 1 gl eV 1016 0
82 SL 1018  S0.3 0.6 0.5
83 sv 0o 1o B 2S.8  Sm.9  S2.1 65.4 7.8 924 10601 110.7
84 sV 119.9
8s o6 1016 1016.7 1017.4 1018.1 1018.8 1019.5 1020.2 1020.9 1021.6 1021.8
86 SE 1022.3
87 8 1050 o z.0 1.5
88 72
1
SCHEMATIC DIAGRAM OF STREAM NETWORK .
INFUT ,
LINE (V) ROUTING (=—=5) DIVERSIUN OR FUMF FLIW
’ NO. (.) CONNECTOR (<-—-) REIURN OF DIVERFED OR PUMPED FLUW -
6 BA4 '
11 ) BAS
. ) ‘-
1s COMBL.urreoonnans
17 . BA3
21 . ) BAG
25 . COMB.eneensnens
. . [
27 ) . . BAB
. . . {
. 31 COMB3. e veevenneennsnnenasanns
33 . BAGB
37 . . BAZ2
) a1 . . . BAGA
- . . - - [
. 45 . . COMBS. eivennnnnes
47 . COMB.uveeneonnns
49 . . BS8A
53 . . . BAL
57 . ) COMB. e veneeennns
) . v
. ) v
&0 . . ESTER




l-ll' GIE G IR SN NN GNE NN N O D N N EE e e
68 . . . BA7A
72 . . COMBL e eeeneens
74 ) . : BA7
78 . . COME 2 enneenneen
. . v
. . v
80 . . ELLIT

(##%) RUNOFF ALSO COMPUTED AT THIS LOCATION
1 C RN
FLOOD HYDROGRAFH PAUKAGE HEL-1 (IBM. XT S12K VERSION) —-FER i, 1985
U.S. ARMY CORPS OF EMGINEKRS, (HE HYDROLOBIC ENGINEERIMG CENFER, 609 SECIIND STRFET, DAVIS, CA. 95616
P 222

SOUTHWEST LOOP HYDROLLGY ESIRELLA % ELLIOT RES MODELED
SOUTH (F THE SALT RIVER DISCHARGE INTU CHAMFION DRAIN
FUTIIRE CONDITIONS 11/1%/87 10 YEAR 24 HAUR ANALYSIS

S I0 OUTPUT CONTROL VARIABILES
IPRNT 3  PRINT CONVROL
IPLOT O PLOT CONTROL
QASCAL 0. HYDROGRAFH PLUV SCALE
1T HYDROGRAPH TIME DATA
. NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 18NNVB7 STARTIMG DATE
ITIME 1200 STARTING TIME
NG 150 NUMBER OF HYDROGRAFH NRDINAIES
NDDATE 19NOVE7 ENDING DATE
NDTIME 0025 ENDING TIME
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 12.42 HOURS

ENGLISH UNITS

R N RN I A R NN RN % WRE HIE FHIE RRN AN KR W R AEE MR RRE BRI NRA KA NEE NI HHN W NN N NN NAN KRN HRE

P2 I T2 22 22 222
* *
& KK * BA4 #
#* * .
EX XTI Y L2 S L Ll

SUBBASIN RUNOFF DATA

7 BA SUBBASIN CHARACTERISTICS
TAREA 2.15 SUBEBASIN AREA

PRECIPITATION DATA

8 FH DEFTHS FOR 10-FERCENY HYFUTHETICAL STORM
esess HYDRO-3S cvunens tesevasseacases FP=80 tiiicenanncaned ceensesease (F=89 (i.oceeanne
S=MI{N 15-MIN &0-MIN 2-HR I-Hik &—HR 12-HK 24-HR 2-DAY 4-DAY " 7-DAY 10-DAY



Gl G = lllll lllll lllll GlE s lllll Gl N ol
.47 L9z 1.6l 1.72 t.82 .07 2,30 2.53 .00 .00
STORM AREA =  2.15

10 uUD

R

sCs LOSS RATE

STRTL. .25 INITIAL ABSTRAL 10N
CRVNBR 89.00 CHURVE NUMBER
RTIMP .00 FPERUCENT IMPERVIOUS AREA
SCS DIMENSIONI.ESS UNITGRAFH
TLAG. .41  LAG
*R%
IINIT HYDROGRAFH
27 ENDL-OF-FERIOD ORDINATES
203. &27. 1314, 1941, 2281, 2266. 1991,
619. 466. 339. 254. 188. 139. 103.
31. 24. 19. 13. ?. S. 0.
E 2 2 * %N %A% %%
HYDROGRAPH AT STATION BAR4

TOTAL RAINFALL = 2.28, TOTAL LOSS = 1.02, TOTAL EXCESS = 1.26

MAX IMUM AVERAGE FLOW

PEAK. FLOW TIME
6-HR
+ (CFS) (HR)
(CFS)
+ 1750. 6.467 283.
(INCHES) 1.231
(AC~FT) 141.

EX T 2L B L L

11 KK

12 BA

CUMULATIVE AREA =

FrRvEvauupveva e Y TR T B 1 R L B L L L L FYTER TR T L LS S s

PR e L 2 Ll
* *
* BAS »
* *
s s 2 YR 2L 22
' SUBBASIN RUNOFF DATA
SUBBASIN CHARACTERISTICS
TAREA ?.50
PRECIPITATION DATA

24-~HR 72-HR 12.42-HR
140. 140. 140,
1.250 1.250 1.250

143. 143, 143,

2.15 s@ MI

SUBBASIN AREA

1618.
77

- Q0

1148.
57.

. 00

834.
42.

A W R RNN RN NN R RN NN KN FHE FEE HRE HEH KA

esmessansse TP-89 Licceneennn

2-DAY
.00

4-DAY
.00

7-DAY
.00

10-DAY
.00

8 FH DEP fHS FOR 10-PERCENT HYPUTHETICAL STORM
veses HYDRO-3IS ceuven eesenassensenase TP=40 .cvscacsccnerse
S-MIN 15-MIN 60-MIN 2 -HR 3I-HR 6~HR 12--HR 24-HR
.47 .92 1.61 1.72 1.82 2.07 2.30 2.53
STIIRM ARFA = 9.350
13 LS SCS LOSS RATE
STRTL .38 INITIAL ABSTRACT ION
CRVNBR 84.00 CURVE NUMBER

RTIMP AN PERCENT TMRELUTMAIIC OEBFA



- P I X T T

. e . - - - -

14 UD SCS DIMENSIONI.ESS UNITGRAFH
TLAG 4.28 LAG

E L X ]

UNIT HYDROGRAPH TRUNCATED FROM 259 TO 150 INT ERVALS

UNIT HYDRUGRAPH
150 END-NF-FERIOD ORDINAVES
VOLiME = 1.00

b. 13. 19. 25. 32. 45. &0. 74. HY. 104, .
121. 140. 159. 178. 197. 219. 244. 2790. 29S. I20. !
348. 381. 413, 449. 433, S17. 557. 597. 637. &77.
717. 752. 78%5. 819. 855. 887. 913. 93Tb. 5. 8=,
1006. 1024. 1036. 1049. - 1061. 1074. 1083. 1083. 1088. 1090,
1092. 1093. 1091. 1089, 1oe7. 1085, 1083, 1071. 10G8. 104S.
1033. 1020. 1006. 991, 976. 261, v47. ?31. 214, 897.
880. 863. 845. 824. 02, 781. 760. 7:8. 713. 6£88. ‘
&62. &37. 612. S71. §570. 549. S528. 506. 491. 476.
461. 446. 432. 418. 406, I93. 380, I68. 356. 248,
533, 324. 314. 304. 296. 289. 291. 273. 266. 258.
250. 242. 235, 227. 221. 214. 208. 202. 195. 18%.
183. 176. 170. 144. 158. 154. 150. 146. 142. 1.37.
133. 129. 125. 121. 116. 113. 110. 107. 104, 101,
98. 4. 1. g8, 85. 82. 30. 78. 73. 73.
E2 2 L2 2] 22 *R® *XW
HYDROGRAPH AT STATION BAS
.
TOTAL RAINFALL = 2.25, TOTAL LOSS = 1.32, TOTAL EXCESS = .93
PEAK FLOW TIME MAXIMUM AVERAGE FLOW {
&-HR 24-HR 72-HR 12.42-HR
+ (CFS8) (HR)
(CFS)
+ a74. 10.92 S49. 265. 2468, 265.
(INCHES) <937 537 <57 .537
(AC-FT) 272. 272. 272. 272.

CUMULATIVE AREA = 9.50 s MI

e NN HRE HAE FravevaEre e I T IR 2 2 K £ LR . I W NN NN MR NN RN R RN RN WHFE WK RN KN R REE XN HNE #RH WRE HIE HHW

ET 222222 L it sld

» *
15 KK * COMB1  * i
» * °
P et
16 HC HYDROGRAPH CIIMBINATION
1COMP 2 NUMEBER (F HYDROGRAPHS TO COMBINE
.
P *nn P P P

HYDROGRAFH AT STATION COME1L

pEAK & Nl TTMFE ) . MAX IMUIM AVERAGE vLOW




e

[ e e

&—HR 24-HK 72~HK 2. 42-HR
+ (CFS) (HR) )
(CFS)
+ 1776. 6.67 ) 810, 405. 408, 405,
(INCHES) 646 . 669 . 669 . 669
(AC~-FT? 402, 416. 416. 416.
CUMULATIVE AREA = 11.65 s6 MI

PRYIVERINEVEFEEE 22 B X T WE 2 L 2 L L L N NN NI AN I AR RN R NHNE RN KW N HHF HRIE R R NHE NN HRE HHE WRHF ERE HEE RAK

AR AR
* » . ¢
17 KK * BAZ #
* »
et 2 E d : ¢

SUBBASIN RUNOFF DATA

i8 BA SUBBASIN CHARACTERISTICS
TAREA .30 SUBBASIN AREA

PRECIPITATION DATA

8 FH DEPHS FDR 10-PERCENT HYPUIHETICAL STORM
weeeea HYDRO-3I5 co0eve eeesensassassne TF=80 L.cecesesoncona ceesscsmsee THF=49 .oicecuans
5-MIN 15-MIN &0-MIN 2--HR 3~-HR &~HR 12 -HR 24-HR 2-DAY 4-DAayY 7-DAY 10-DAY
.47 .92 1.61 1.72 1.82 2.07 2.30 2.53 .00 <00 .00 .00 {
. STNRM ARFA = .30
. (
19 LS SCS LOSS RATE
STRTL .08 INITIAL ABSTRACY ION
CRVNBR 96.00 CURVE MUMBER
RTIMP .00 PERCENY IMPERVIOUS AREA
20 UD SCS DIMENSIONI.ESS UNITGRAPH
TLAG .25 LAG

W

WARNING *## TIME INTERVAL IS GREATER FHAN .29#.AG

UNIT HYDROGRAPH
17 END-OF-PERIOD ORDINATES

. 88. 301. 480. 480. 374. 224. 139. 90. Sé. 25, L
22, 14. 9. S. 4. 2. 1.
H H® N 2 N % 22 [
HYDROGRAPH AT STATIIN BAZ
TOTAL RAINFALL = 2.29, TOTAL LUSS = .4%, TOTAL EXCESS = 1.845
PEAK FLOW TIME MAXIMUM AVERAGE FLIW .
6-HR 24-HK 72-HR 12.42-HR
+ (CFS) (HR) .
(CFS)
+ 455. 6.50 57. 29. 29. 29.
(INCHES) 1.757 1.644 . 1.:44 1.6844

(AC-FT? 28. 30. 30. 30.



CUMULATIVE AREAR = .30 56 MI

M NN NN HNIE I R HNN HRE BN HNN NN JHAH W WX N HEE K HEH I NN RN HNX HWW W HENE NN X HER KRR RNE HRE REE KHR

23 3 I I I bW e
* * .
21 KK o BAL  * 4
* ) *
36396 9 3 6 I W W ~
i,
SUBBASIN RUMOFF DATA
22 BA SUBBASIN CHARACIERISTICS e
TAREA 4.69 SUBBASIN AREA
PRECIPITATION DATA a
8 PH DEPIHS FOR 10-PERCENT HYPNTHETICAL STDRM
weses- HYDRO-3S ...... feccecsasassens TP=80 teceanonronnnas teencananes TP=89 tniinecnaen {
5-MIN 15-MIN &0-MIN 2-HR 3 -HR 6-HR 12-HR  24-HR 2-DAY  4-DAY  7-DAY 10-DAY
.47 .92 1.61 1.72 1.82 2.07 2.30 2.5% .00 .00 .00 .00
STNRM AREA = 4,69
23 LS SCS LOSS RATE
: STRTL .35 INITIAL ABSITRACY ION
CRVNBR 85.00 CURVE NUMBER
RTIMP .00 PERUCEN) IMFERVIILIS AREA ¢
24 UD SCS DIMEMSIONLESS UNITGRAPH
TLAG 4.39 LAG . {

* %

UNIT HYDROGRAPH TRUNCATED FROM 265 TO 150 INT ERVALS

UN1T HYDROGRAFPH
150 END-NF-PERIOD NRDINATES
VOLUME = 1.00

3. b 9. 12. 15. 21. 28. . $5. a1, 4g.
Sé. &5. 74. 83. 92. 101. 113, ©12%. 137. 149,
161. 175. 191. 207. 223. 239. 256. 275. 294. 313, ‘ w
332, 350. 3bb. 382. 394, 414. 430. 442, 453%. 464,
475, 486, 494. 500. S06. 512, S18. 523. 524, 525.
526. 527. 526. S28. 527. 526. 525. 524. 520, S14. .
508, 502, 494. 490. 483. 476, 449, 4562, 455, 448. :
- 440. 432, 424. a16. 407. 397. 387. 377. 267, 57,
o 345. 333, 321. 309. 297. . 287. 277. 267. 257. 247. U
239. 232. 22%. 218, 211, 204. 199. 193. 187, 181.
175. 170. 165, 140. 155. 150. 146. 142. 1.:8. 1.35.
131. 128. 124. 120. 117. 113, 10%. 106. 107, 100.
97. 94. 92, 8. Hé. 83. BO. 77. /5. 3.
71. 69. &7. &%, 63. a1, 59. 57. s5. S4.
s52. si. 49. 43, 47. 45, 44. 42. 41. 39. ..
E 2 2 *% % * %% g 22 ) Py
HYDRUGBRAFH AT STATION BA&

TOTAL RAINFALL = 2.27, TOTAL LOSS = 1.27, TOTAL EXLESS = 1.00



PEAK FLOW TIME MAXIMUM AVERAGE HLOW
b6-HR 24~HR 72-HR 12, 42-HR
+ (CFS) (HR) ‘
(CFSY
+ 4560. 11.08 297. 139. 1.39. 139.
(INCHES) .S5&8 .56tk =115 Sék
(AC-FT) 142, 142, 142. 142.
CUMULATIVE AREA = 4,69 S6 MI

HHR W MR RRE HER XRE HEF WR WHR KRR HEE HXN BRI NN HHH W NI HAE HNR HHE HNN W NI WHE KR NN HNE FER NNN HRF EE T 25 B

20 IR
* *
25 KK * COMB *
* *
P ST 2l Ll 2
26 HC HYDROGRAPH COMBINATION
- 1coMP 2 NUMBER OF HYDROGRAFHS TO COMBINE
. (22
*HH L2 2] * W [ 2 2
HYDROGRAPH AT STATION COME
PEAK FLOW TIME ' MAXIMUM AVERAGE FLOW
&-HR 24-HK 72~HR 12.42-HKR
. .+ (CFS) (HR)
i (CF&)
+ 447. 11.08 327. 147, . 1A7.. 167.
(INCHES) .610 « 645 . 645 . 645
(AC~-¥T) 162. 172, 172, 172.

CUMULATIVE AREA = 4.99 SG MI

MW IR NN HHE HER NN N NN AW WA FHE HHF NN NN NRE WEE HEN ET N 2 RS L

N HNH RN HNNE EHN NN HNE HNN ET TR TS B LS

X T e 2 22 22 2t iy
' * »
27 KK * BAB %
* »
NI N AN

SUBBASIN RUNDFF DATA

28 BA SUBBASIN CHARACTERISTICS
TAREA 1.03 SUBBASIN AREA

PRECIPITATION DATA

8 PH DEP(HS FOR 10-PERCENT HYFOTHETICAL STORM
venes HYDRO-3IS ccvewe teasvessvasscse TP=40 Lacicacsensnnnses tesenansacs TF=49 toveeanecns

S~MIN 15-MIN 60-MIN 2-HR 3-HR A-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY  10-DAY

.47 C .92 1.61 1.72 1.82 2.07 2.30 2.5% 00 .00 .00 .00

O ADEA - 1 NT



EZ L IR L L L

29 LS SCS LOSS RATE

=TI a U I o TS

PRI

* %%

UN1T HYDRUGRAPH
150 ¥ND-OF-PERIND ARDINATES

STRTL .41 INITIAL ABTRACTION

CRVNBR 83.00 CURVE NUMSER .
RTIMP .00 PERCENT IMFERVIULIS AREA
30 UD SCS DIMENSIONI.ESS UNI (GRAPH
TLAG 3.91 LAG
UNIT HYDROGRAPH TRUNCATED FROM 237 TO 150 INT ERVALS
VOLUME
1. 2. 2. 3. 4.
17. 19. 21. 24. 27.
49. 33. 57. &2, &7.
6. 100. 104. 108. 111.
124. 126. 127. 127. 1249,
127. 127. 126. 124. 127,
112, 110. 107. 105. 103.
a8. 84. 81. 78. 75.
s8. S6. S4. 53. S51.
41. 40. 38. 7. 36.
30. 29. 23. 27. 26.
21. 20. 20. 19. 18,
15. t14. 14. 13. 13.
11. 10. 10. 10. 9.
7. 7. 7. 7. .
22 WRR Y ) W
HYDROGRAPH AT STATINN BAY

TOTAL RAINFALL = 2.28, TOTAL LOSS

= 1.

b.
30.
72.

114,
128.
121.
101.
71.
49.
3I5.
25.
18.
13.
9.
b.

= 1.39y TOTAL EXUESS =

FEAK FLOW TIME MAX [MUM AVERAGE FLOW
&-HR 24-HR ) 72-HR
(CFS) (HR)
(CFS)
98. 10.50 &3. 31. 3It.
(INCHES) 873 573 573
(AC-FT) 31. 3z2. S2.

CUMULATIVE AREA =

P R S S il il L
* *
31 KK * COMBS #
* *
PRI T A PR
32 HC HYDROGRAPH COMBINATION
1coMP 3

1.03 S@ MI .

00

3.
I3,
7.
116.
123,
119.
98.
&9.
47.
34.
24.
17.
12.
9.
4.

* %%

.90

12.42-HR

31.
«573
32.

NUMBER OF HYDROGRAPHS TO COMBINE

*h %

10.
37.
82,
119.
128.
117.

66,
46.
33
24.
17.
12

pEXY

b.

12.
40.
87.
12%.
123.
115,
9=,
&7,
44,
2

32,
-
23.

i6.
11.

&.

14.
.44,
.91,
12Z.
128.
113.

0.

&1,

4z.

1.

16.
i1.
8.
S.

NN KW HWE WNE NN W FNN FAN N NN R N NN NN ERE R W N HINE  HE NN NN RHE NNF W HWE FWE WHN WRE RNN




+

¥* %% % %% *%

HYDROGRAFH AT STATION comMps

FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&—HR 264-HR 72-HR
(CF8) (HR?)
(CFS)

2108. 6.67 1200. &603. 603,
(INCHES) .631 . 657 . 657
(AC-FT) 5935. b19. ALY,

CUMULATIVE AREA = 17.67 S MI

FHE HHN NN R I WNE N RN R ERE RN Wb I I N N RIE N N NN N NNE N L2 2 R L L S S

PreT eIt EE s 2

* ’ »

33 KK * BA&B #
* *

PreT et as 3 2

SUBBASIN RUNOFF DATA

34 BA SUBBASIN CHARACTERISTICS
TAREA 1.30 SUBBASIN AREA

PRECIPITATION DATA

8 FH DEP{HS FOR 10-PERUENT. HYPITHETICAL STORM

XM

12.42-HK

&0Z.
. &57
&19.

ceess HYDRO-3H seeaes emesasesanscecs TP=40 .eaccccanceanin

S-MIN 15-MIN &0-MIN 2-HR 3-HR & -HR 12-HR 24-HR
.47 .92 1.61 1.72 1.82 2.07 2.30 2.353
STNRM AREA = 1.30
I5 LS SCS LOSS RATE
i STRTL .35 INITIAL ABSTRACTION
CRVNBR 85.00 CURVE NUMBER
RTIMP .00 FERCENT IMPERVIOUS AREA
36 WD SCS DIMENSIONILESS UNITGRAFH
TLAG 2.90 LAG
L2 20

UNIT HYDROGRAPH TRUNCATED FROM 174 TO 1350 INT ERVALS

UNIT HYDROGRAPH
150 END-OF-PERIOD NRDINA(ES
VOLUME = 1.00

2. 4. : S. 8. 13. 17.
a4. Si. o8. &5. 75. 85.
139. : 149. 159. 169. 177, T 1134,
209. 212. 213. 213. 214. 213.
204. 200. 126, 192. 188. . 1R3.
157. 151. 145, 138. 131. 123.
94. 0. 86. 82. 78, 74.
59. 57. SS. 2. 50. 44,
38. 36. 55, 3. 1. 30.

?4. P an 21 . s 19

21.
94.
191.
213.
179.
117.
71.
44.
29.
10

2-DAY
.00

bed

&le

105.
197.
21z.
174.
111,
&8.
44.
27.

17

H N REE KRR ERE AR REE NNH

TF-49 cvseansass=
10-DAY
.00

37.

128,
20S.
208,
163.

98.
&2,
40.
25.
14




*XX ' ** 2 2 3% L X 2
HYDROGRAFH AT STATION BAZ
TOTAL RAINFALL = 3.70, TOQTAL LUSS = T .35, TOTAL EXCESS = 3.35
FEAK FLOW TIME MAXIMUM AVERAGE FLUW
&-HR 24-HR 72-HR 12.42-HR
+ (CFS) (HR)
(CFS)

+ 3042, &. 50 3R3. 196. 19b. 196.
: (INCHES) 3.148 Z.238 .35 3.338
(AC-FT) 190. 201. 201. 201.

CUMULATIVE AREA = 1.13 s@ MI

) M R HER HENR NN WM W AW N R W N RN N NN A WM I N RHE WRI I WNE K NN FHR HF WHN HWH HNN HEE RN HNX

R RN NN RHRR
* *
41 KK * BALA *
PE R I 2L s 2 g Rt e

2 SUBBASIN RUNOFF DATA

) 42 BA SUBBASIN CHARACTERISTICS
)  TAREA 1.62 SULBASIN AREA
PRECIPITATION DATA
P :
8 PH DEFTHS FOR  O-PERCENYT HYPOTHETICAL STORM
. MYDRO=35 wvvnns  meeereeeeeseane TP=80 tevenesseesnnns  sessecanans TRo89 iiiiiannans
SIMIN  15-MIN GO-MIN  2-MR  3-HK  6-HR 12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
77 1.852 2.6  2.82  2.97 3.35  I.49  4.04 .00 .00 .00 .00 RN,
STORM AREA = 1.6%
. 43 LS SCS LUSS RATE
i STRTL .35 INITIAL ABSVRACYION
CRVNBR 85.00 CURVE NUMBER
RTIMP "00 PERUEN) IMPERVIOUS AREA
)
44 Uup SCS DIMENSIONIESS UNITGRAPH
3 TLAG 3.32 LAG
-}
B 3]
LA
UNIT HYDROGRAPH TRUNCAFED FROM 201 TO 150 INT  ERVALS
Py UNI1T HYDROGRAPH
150 END-OF-PERIOD ORDINATES
VOLUME = 1.00
2. 3. 5. 7. 11. 15. 19. 23. 2a. 34.
9. 4a. 51. S8. &s. 72. 81. 90. 99. 10%.
119. 130. 1a1. 152. 142, 171. 181. 190. 197. 203.
210. 216. 221. 224. 277. 231. 232, 2%s. 234. 234.
234, 233, 253, 232 230. 226. 223. 219. 216. 211.
v 207. 203. 199, 194. 190. 165. 180. 174. 168, 162.
- 156. 149. 142, 1.55. 129. 23. 117. 111. 106. 102.

R, Q4. Q0. HT. [N RO, Tk T 71 L2



v e ’ . ‘- ‘A [P

- 63. &3. 61. a9, Sé. S4. G2 $50. 48, 46.

4s, 43, 41, 3. 8. 3&. 4. 3=, 32. 31.
30. 28. 27. 26. 25. 24, 23, 22, 21, 21.
. 20. 19. 18. 17. 17. 16. 15. 15. 14. 14.
13. 12. 12. 12, 11. 11. 10. 10. 9. 9.
9. 8. 8. B. 7. 7. 7. 7. 6. 6.
b. &. 5. s. S. S. 5. 4, 4. 4.
R 2 2 3 N R 2.2 3 * XA ¥ *RW
HYDROGRAFH AT STATINN BAGA
- TOTAL RAINFALL = 3.70, TOTAL LOSS = 1.51, TOVAL EXCESS = 2.19 . “
PEAK FLOW TIME MAXIMUM AVERAGE FLIOW
- ' &~HR 24-HR 72-HK 12.42-HKR
LA s (CFS) (HR) "
(CFS)
oyt 444, 9.83 219, 140. 140, 140,
- (INCHES) 1.658 1.640 1.6460 1.640
(AC-FT) 143. 143, 143, 143.

CUMULATIVE AREA = 1.62 5Q MI

FRUVIVERVIVE TSR T = B T T W 2T R 2 X LS R Lt MM AN W W AN FHE WHE KRN FNE HRE HNE XNN NI FHEN WNHE REF R KN AN X XN KX

. 3 W I3 I 3 I I W I W
3 ' M M .
45 KK * COMBS #
) * *
4 ORI AR
46 HC HYDROGRAFH COMBINATION
1COMP 2  NUMBER (F HYDROGRAFPHS TO COMEINE
3% % *
3% %% % % %% * W %
3 HYDROGRAPH AT STATION CUMBS
FEAK FLOW TIME MAXIMUM AVERAISE FLOW
) b-HR 24-HR _72-HR 12, 42-HR
+ (CFS) (HR)
(CFS)
o * 3057. &6.50 637. I36. 336. $36.
(INCHES) 2,155 2.350 2.3%0 2.350
(AC~FT) 316, 345. 3a5. 345,
- CUMULATIVE AREA = 2.75 Sk MI

R HHH FWHM W KN N NN HE HNE NN W N HNK W ERE N HN KW NN RN NN AN HXW K HWE NI EHH FHR HER HXF HEE NN KKK

PRI F TN
* *
47 kK * CuMB  *
* *

2 222222 2232t s



13. 14. 14, 13, 12. 12, 1. 11.
?. 9. ?. 8. H. . 7. 7.
b. b, S. S. S. <. S. 4.
4. 4, Sa I I Z. T T
2. 2. 2. 2. 2. 2. 2. 2.
E R *H % AR RHK
HYDROGRAFPH AT STATINON BAGEB
TOTAL RAINFALL = 2.28, TOTAL LOUSS = 1.27, TOTAL EX(ESS = I.OIVF
FEAK FLOW TIME MAXIMUM AVERARBE FLOW
&~HR 24~HR 72-HR 2.42-~HR
+ (CFS) (HR)
(CFS)
+ 178. ?.42 112, S4. 54. S4.
(INCHES) . 802 803 .803 . 803
(AC-FT) Sé. S6. Sb. Sé6.

CUMULATIVE AREA = 1.30 SG MI

M WAE W W RN HNE HRN HEE HNE RN WHR WHE R RN AR RN HNE NNR HHMH HRE N HWE RNE

P T el a2

. * *
37 KK * BAZ %
* *
PR S 2l Ll

SUBBASIN RUNOFF DATA

38 BA SUBBASIN CHARACTERISTICS
TAREA 1.13 SUBBASIN AREA

PRECIPITATION DATA

8 PH DEPFHS FOR 10~PERCENT HYPHTHETICAL STNRM

veess HYDRO-IS ccenee

cesesscnsasssess TP=80 .ocscerncnsncss

5-MIN 15-MIN &O-MIN 2-HR 3-HR 6-HR 12-HR 24-HR

.47 .92 1.61 1.72 1.82 - 2.07  2.30  2.53
STORM AREA = 1.13
39 LS SCS LOSS RATE
: STRTL .06 INITIAL ABSTRAC1ION

CRVNBR 97.00 CURVE NUMBER

RTIMP L00 PERCENY IMPERVIOUS AREA
40 WD S8CS DIMENSIONI.ESS UNITGRAFH

TLAG .25 LAG
*%*

WARNING ### TIME INTERVAL 1S GREATER (HAN .29*LAG

UN1T HYDROGRAFH

17 END-NIF-PERIOD DRDINAVES

332, 1135, 1806, 1806, 1408, 843.
83. 52. 33. 21. 14. © 8.

*¥% ) & * %% * AN Py

S24.
3.

2-LAY
« 00

340.

[
100
7.
a.
3.

hed
e

211.

A

10.

ET T A T T L 2 S S

TFP=49 ccunseonnscs
7-DAY

10-DAY
.00

132

% MWW N HHN KRN



HYDRUGRAFPH AT STATINN BAZ2
TOTAL RAINFALL = ».28, TOTAL LasE = .T3. TOTAL EXLESS = 1.95
FEAK FLUW TIME MAXIMUM AVERAGE FLOW
) H-HR 24-HR 72-HR 12.42-HR
+ (CFS) (HR)
(CFS)
+ 176&6. 6.50 223, 114, 114. 114, :
( INCHES) 1.836 1.941 1.941 1.941 d
(AC-FT) 111, 117. 117, 117.
CUMULATIVE AREA = 1.13 86 MI T
) HWW R A NN NN WHE NN NNE RN N WRE NNE EWE HEN NN R HWW R KWR WA HHE KEN HNH WHE KRN XXX FEY Y TR T2 LY R 2T R 2 B
l?
36 3% 2 3k W 236 W W .
* * !
41 KK » BAGA #
* *
¥ U b 3 3 W I 3 I W
SUBBASIN RUNDFF DATA
42 BA SUBBASIN CHARACTERISTICS
. TAREA 1.62 SUBBASIN AREA
. {
; PRECIPITATION DATA
b 8 PH DEPTHS FOR 10-PERCENT HYPUTHETICAL STORM ¢
weees HYDRO-35 ...n.. wessnesssessess TF~40 tccicecacovaans trescacenar TP=49 Li.ieannona
5-MIN 15-MIN &O-MIN 2-HR 3-HR & -HR 12-HR  24-HR  2-DAY 4-DAY  7-DAY 10-DAY
.47 .92 1.61 1.72 1.82 2.07 2.30 2.5% .00 .00 .00 .00 €
STIIRM AREA = 1.62 '
43 LS SCS LOSS RATE
STRTL .35 INITIAL ABSTRACTION
CRVNBR 85.00 CURVE NUMBER o
RTIMP .00 FERCENY IMPERVIOUS AREA
44 UD SCS DIMENSIONLESS UNITGRAPH . {,
TLAG 3.32 LAG
* %K N (,:
UNIT HYDROGRAPH TRUNCATED FROM 201 TO 150 INT  KRVALS U

UN1T HYDROGGRAPH
150 END-OF—-PERIOD ORDINATES
VOLUME = 1.00

2. 3. S. 7. 11. . 1S. 19. 3. 28. 4.
39. 44. S51. S8. 65. 72. 81. 90. 99. 109.
119. 130. 141, 152, 162, 171. 181. 190. 197. 203,
210. 216. 221. 224. 227. 231, 232, 235. 234. 234,
224. 23T3. 233. 232, 230. 226. 223, 219. 216, 211.
207. 203. 199. 194. 190. 1e5. 180. 174. 148, 162.
156. 149, 142, 1.55. 129. 123. 117. 111. 106. 102,
98. 4. 0. 87. . B3, 8o, 76. 7% 71. 68.

IR o e =4 o7 0. 4. 46.

’om .-

PR




L 2]

FEAK FLOW
+ (CFS)
+ 198.

4S KK

44 HC

# %

FEAK FLOW

+ (CFS)

+ 1771,

47 KK

TOTAL RAINFALL

T TR T IR 2L L

-1
43.
30.
20.
13.

9.

4.

TIME

(HR)

9.83

[~ 59 Qi w7 . i w
33, 41. 3I9. 3R,
28. 27. 26. 25.
19. 18. 17. C17.
12. 12, 12. 11.
8. 8. 8. 7.
&. 5. 5. 5.
£ 2] N WA
HYDROGBRAPH AT STATION BA&A

= 2.28, TOTAL LOSS

(CFS)

(INCHES)
(AC-FT)

6—HR

129.
.741
b4.

CUMULATIVE AREA =

2636 9 36 I 30 3 93 N

*

*

*

* COMBS
»*

0969 W 3 3 036 W I 36 20 %

HYDROGRAPH COMBINATION

TIME
(HR)

6.50

1coMP

LL 2

L 2 2

I6.
24.
16.
11,

7.

S.

1.27, TOTAL EXCESS =

MAXIMUM AVERAGE rLOW

24-HR 72~HR
&2, &2.
<741 .741
b4. &4.

1.62 SU MI

RN RN NN NN WERE W MWW RN A RN N EL 2 3 1

2  NUMBEKR OF HYDRUGRAFHS TO COMBINE

* %%

*H®

HYDROBRAPH AT STATION COMBS

(CFS)

(INCHES)
(AC-FT)

&6—HR

337.
1.138
167.

CUMULATIVE AREA =

PRz 22 2 st s
* *
* COMB  *
* *

L2222 122 22l

NN I NN RN HER RN EAE % W HHE HHE KX NNN

MAX IMUM AVERAGE FLOW

24-HR 72-HR
176. 176.
1.234 1.234
181, 191,
2.79 S0 MI

4.
23

15.
10.
7.
S.

12.42-HR

2
Yo

.741
64.

12.42-HR

176.

1.224

181.

- ;s
3. 32,
22, 21.
15. 14,
10, 2.

7. &.

4. 4.

W NN R NI NHE HNE %* %%

HHH HER HEX HHE

1.
21,
14,
9.
6.
4.

FN NN MR AN RN HER RN HNX B W I R XN HEE N FRN EZ 2 R L2

P S A ST R S

[



48 HC HYDROGRAPH COMBINATION ‘
ICUMP 2  NUMBER (F HYDRUGRAPHS TO COMBINE
*RR
%% . % * % P W
HYDROGRAFH AT STATION CUMB
FEAK. FLOW TIME : MAXIMUM AVERARE FLOW
&—HR 24-HR 72-HKR 12.42-HR
+ (CFS) (HR)
(CFS)
+ 1777. &.50 413. 231. 231. 231.
{ INCHES) 1,018 1.096 1.0v6 1.096
(AC-FT) 219. 237, 237. 237,

CUMULATIVE AREA = 4.05 SG MI

F N EHE X WA HRE REE RN REE RR HNE VIV T2 B 2 2 L 2K L L N S L R L L FHN BN MFE RN HWE NN NN RRF RNR HNE *HH HN® NER

WA AT

* *

49 KK * BIBA
* *
PRI AT AL S 22l

SUBBASIN RUNOFF DATA

- 50 BA SUBBASIN CHARACTERISYICS
v TAREA .20 SUBBASIN AREA

PRECIPITATION DATA

8 FH DEP(HS FUOR 10-PERCENT HYPU(HETICAL STNRM
cases HYDRO-3IS ccases cevesssscensssa TF=80 Lcioaescacsccnne eaassesnses TF=49 ...cacacene
5-MIN 15-MIN &O0-MIN 2—-HR 3-HR & -HR 12-HR 24 -HR 2-DAY 4-DAY 7-DAY 10-DAY
<47 .92 1.61 1.72 1.682 L 2.07 2.30 2.5% .00 .00 .00 .00
STNRM AREA = . 20
. 51 LS 8CS L0OSS RATE
=~ STRTL .22 INITIAL ABSTRACTION
CRVNEBR 20,00 CLRVE MUMBER
RTIMP .00 PERCENT IMFERVIOGUS AREA
g2 UD §CS DIMENSIDNLESS UNITGRAPH
. TLAG .65 LAG
R

LINIT HYDROGRAFH
41 END-UF-PERIOD ORDINATES

6. 19. 37. 2. 3. 1113, 124. 1.39. 139. 129.
117. 103. 84. &b, Sa. 44. - I7. 31. 25. 20.
17. - 14. i1l. ?. 8. b. S. 4. 4. 3.
2. 2. 2. 1. 1. 1. 1. 1. 0. 0.
0.
*R® * NN %W * A% L2 2

HVRRNRRARK AT QTATTNM R3TAA

s



TOTAL RAINFALL = 2,29, TOTAL LUSS = .v4, TOTAL EXLESS = 1.34 i
FEAK FLOW TIME MAX [MUM AVERAGE FLUW
&=-HR 24-HK T2-HR 2. 42-HK
+  (CFS) (HR)
(CFS)
+ 129. 5.92 - 2u. 14. 14. 14. {
(INCHES) 1.302 1.320 1.320 1.320
(AC-FT) 14. 14. 14. 14. -
CUMULATIVE AREA = .20 €@ MI
4
HRHW FWHH WRR NHH HEN NN HNE HRN W W W HNE N *’-** RWE HNH NHWR HRE HRN RN ERE KRN FHH W RN WFHN NI HHN RRNE HHW HW® WA H¥H ‘~
PRV : ) "
* *
53 KK * BA1L *
* » (.
696 963 3 3 9 3 3 3 3 2 ’
SUBBASIN RUMOFF DATA
54 BA SUBBASIN CHARACTERISTICS
TAREA 2.44 SIBBASIN AREA
FPRECIPITATION DATA
(
8 FH DEPHS FOR 1O~-PERIENT HYPI}HETICAL STORM
.. HYDRO-35 ceevee  enseccesesscese TF=80 tuusiarnnnnaane  sesecanceas TEZAT oonuons-s .
S-MIN 1S-MIN &0-MIN 2-HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY (
.47 .92 1.61 1.72 1.82 2.07 2.30 2.53 .00 .00 .00 .00
' SIIRM AREA = 2.44 : .
55 LS SCS LOSS RATE
STRTL .27 INITIAL ABSTRACTION
CRVNBR 90.00 CURVE MUMBER .
RTIMP .00 PERCENY IMFERVIOUS AREA
S6 UD SCS DIMENSIONI.ESS UNITGRAPH
TLAG .65 LAG
G
% %%
LUNIT HYDRUGRAFH ¢
41 END-UF-PEKIOD ORDINATES .
76. 233. 450, 7%52. 1132, 1441. 1630. 1698, 1690. 1579.
1431. 1252, 1024. 807, 657, 539, 447, 37%2. 307. 247. o
206. 169. 139. 114. 92, 77. &3. =2. 43. 35. .
29. 24, - 20. 17. 14. 2. 9. 7. s. .
1.
¥ % %% 36 R £ 2. & & 3
HYDROGRAPH AT STATIIN BAL )
TOTAL RAINFALL = 2.28, TOTAL LOSS = .94, TOTAL EXUESS = 1.33
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6—HR 24-HR 72-HR 12.42-HR
+ (CES) (HR)Y : -




GIE Gl IR 0D GG N E A E e am
IR UIN R OO GO OB M o
(CFS) -
+ 15483. &.92 339, 1&6. 166. 1466.
(INCHES) 1,293 1.312 1.212 1.212
(AC-FT) 168. 171. 171. - 17t
CUMULATIVE ARFA = 2.44 S MI
FX M NN NN NI N R HWE RE EEE RER HER RN RRR XNw Fed EHAE RN RN I N AR N RN NEE AN EHR KEE RN HRE HAE HEE KX !
Frrrrres A2 2 ) T
* *
57 KK * CoMB *
* * _ ) "
AN N NN
8 KO QUTPUT CONTROL VARIABI.ES . (-
IPRNT 1  PRINT CONTYROL )
IPLOT O PLOT CONTIROL )
QASCAL 0. HYDROGRAFH PLOY SCALF {
) 59 HC HYDROGRAPH COMBINATION
- compP 2 NUMBER OF HYDROGRAPHS TO COUMBINE
%%
HYDRUGRAPH AT STATION CNMB (-
- SUM OF 2 HYDRUGRAPHS
%%%#-;#::::%*ﬁ%:::::::::;:::=*;:¢;::#=::=n::.::%::::::::;ﬁt--::::*:#::,;:,:::&;:%#%%::::#%,;=§#:=§#x»****************************** (
. * * *
e DA MON HRMN ORD FLOW * DA MON HRMN NRD FLOW * DA MON HRMN 1IRD FLOW * DA MON HRMN DRD FLOW
R * * * .
: 18 NOV 1200 1 0. * 18 NOV 1510 29 0. * 18 NOV 1820 77 3&6. * 18 MOV 2130 115 115.
= 18 NOV 1205 2 0. * 18 NOV 1515 40 0. * .18 NOV 1825 78 567. * 18 NOV 2139 116 109.
18 NOV 1210 3 Q. * 18 NOV 1520 41 0. * 18 MOV 1830 79 g13. * 18 NOV 2140 117 104, b
R 18 NOV 1215 4 0. * 18 NOV 1525 42 0. * 18 NOV 1835 80 1096. * 18 NOV 2145 118 100.
e 18 NOV 1220 ] 0. * 18 MOV 1530 43 0. * 18 MOV 1840 81 1346. * 18 NOV 2150 119 Q4.
e 18 NOV 1225 b 0. * 18 NOV 1535 44 0. * 18 NOV 1845 8z 1932, * 18 NOV 2155 1206 2.
e 18 NOV 1230 7 0. * 18 MOV 13540 43 . 0. * 18 NOV 1850 83 1641. * 18 MOV 2200 121 g8.
18 NOV 1235 8 0. * 18 NOV 1545 46 0. * 18 NOV 1855 84 1677, * 18 NOV 2205 122 85.
18 NOV 1240 ? 0. * 18 NOV 1550 47 - 0. * 18 MOV 1900 85 1641. *. 18 NOV 2210 123 32.
18 NOV 1245 10 0. * 18 NOV 1555 48 R * 18 NOV 1905 86 1548. * 18 NOV 2215 124 7%.
18 NOV 1250 11 0. * 18 MOV 1600 - 49 0. * 18 NOV 1910 87 1412, * 18 NOV 2220 129 77.
18 NOV 1255 2 0. * 18 NOV 1605 S0 0. * 18 NOV 1915 [=1-] 1243. * 18 NOV 2225 126 74. 3
18 NOV 1300 13 0. * 18 MOV 1610 S1 0. * 18 MOV 1920 Ho 1072. * 13 NOv 223 127 72.
18 NOV 1205 14 0. * 18 NV 1613 52 [+ )8 * 18 NOV 1925 90 920. * 18 NOV 2235 12¢ 70.
. 18 NOV 1310 15 0. * 18 MOV 1620 53 0. * 18 MOV 1930 ?1 /89. * 18 NOV 7240 129 &9. : L
18 NOV 1315 16 0. * 18 NOV 1625 54 0. #* 18 NOV 1935 92 &679. * 18 NOV 2245 130 &7.
18 NOV 1320 17 0. * 18 MOV 18370 55 0. * 18 MOV 1740 L S86. * 18 NOv 2250 131 &6,
18 NOV 1325 18 0. * 18 NOV 1635 56 0. * 18 NOV 1945 4 S507. * 18 NOV 225% &4.
18 NOV 1330 19 0. * . 18 NOV 1640 =74 0. * 18 MOV 1950 3 442, * 18 NOV 2300 3 &3,
18 NOV 1335 20 | 0. * 18 NDV 1645 58 0. * 18 NOV 1955 96 3R0. * 18 NOV 2305 134 62.
18 NOV 1340 21 [s 8 * 18 NOV 1650 59 0. i 18 MOV 2000 97 347. * 18 NOV 2310 135S 6i.
18 NOV 1345 22 0. * 18 NOV 1655 &0 1. * 18 NOV 2003 k43 312, * 18 NOV 23135 136 59.
18 NOV 1350 23 0. * 18 MOV 1700 &1 1. * 18 MOV 2010 we 282, * 18 MOV 2320 1237 .
18 NQV 1355 24 Q. * 18 NOV 1705 2 2. * 18 NOQV 2015 100 257. * 18 NOV 2325 138 S57.
18 MOV 1400 25 0. * 18 MOV 1710 &3 z. * 18 MOV 2020 101 237. * 18 NOV 22530 139 S6.
18 NOV 1405 26 0. * 186 NOV 1715 &4 4, * 18 NOV 2025 102 220. * 18 NOV 2335 140 Sé.
18 NOV 1410 27 0. * 18 MOV 1720 &5 S. * 18 MOV 2030 103 206. * 18 NOV 2340 141 oS.
182 NOU 1415 R 0N * 16 NG 1728 X - » 10 MO AOTR 10h 1O 2 1@ MO ATaS 147 =a
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&3

=Y

65 SE

St

T

&7 SS

6 %M NN MR N N IR HXE HNR I HME MW RAN R HNR NN HRE RN NN W W RN HER HNE XR

L2222 22 2 A2 2 4 2

*
*
*

*

ESTER #
*

E2 LI T2 St sl

MITF (W

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

NSTPS 1
ITYP ElLEV
RSVRIC 1015.00
X .00
STORAGE .0
’ 190.1
ELEVATION 1015.00
1029.30
LOW-LEVEL OQUTLET
ELEVL 1017.20
CAREA 63.60
coQu .60
EXPL .50
SPILLWAY
CREL 1050.00
SPWID .00
coaw .00
EXPW 1.50
.00

.00

NUMBER OF SUBREFACHES

FYPE OF INITIAL CONDITION

INITIAL CONDITION

WORKING R AND D UOEFFICIENT

8.%

27.2

1015.80 1017.30

45.8

1018.80

65.0

1020.30

ELEVATION AT CENVER OF OUTLEY

CRIISS~-SECTINNAL AREA
COFFFICIENY
EXPIONENT OF HEAD

SPILLWAY CRESYT ELEVATION

SPILLWAY WIDIH
WEL1R COERFICLIENY
EXPANENT NF HEAD

* 4%

COMPUTED MUITFLOW-EIL.EVATION DATA

650.5%

714.74 793.

o1

890,953

18 NOV 1420 29 Q. * 18 MOV 1/320 57 . * 18 NOV 2040 105 132. *
18 NOV 1425 0 Q. * 18 NOV 17:5 =3-] 10. * 18 NOV 2045 106 172, *
18 NOV 1430 31 0. * 18 MOV 1740 &9 12, * 18 NOV 2050 107 164. *
18 NOV 1435 32 0. * 18 NOV 1745 70 15. * 18 NOV 205% 108 1S6. *
18 NOV 1440 33 0. * 18 MOV 1/50 71 19. * 13 MOV 2100 109 149, *
18 NOV 1445 34 Q. * 18 NOV 1755 72 2t * 18 NOV 2105 110 143, *
18 NOV 1450 35 0. * 18 MOV 1800 /73 43. * 18 MOV 2110 111 1.57. *
18 NOV 1435 36 0. * 18 NOW 1805 74 70. * 16 NOV 2115 112 121, *
18 NOV 1500 37 Q. * 18 NOV 1810 /S 119. * 18 NOV 2120 113 125. *
18 NOV 1505 I8 0. * 18 NOV 1815 7& 215, * 18 NOV 2125 114 120. *
* * *
PEAK FLOW TIME MAXIMUM AVERABE FLOW
&-HR 24-HR . 72-HR 12.42~HR
+ (CFS) (HR)
(CFS)
+ 1677. 6.92 367. 130. 130. 180.
(INCHES) 1.294 1.313 1.213 1.313
(AC-FT) 182, 185. 185. 183.
CUMULATIVE AREA = 2.64 S M1

e84.6

1021.80

1015.41

104.7

1023.30

1161.02

18
18
19
19
12
19
12
i9

12

1024.

1411.18

“DV
NOV
MOV
NOV
NOV
NOV
MOV
NOV

S.

2]

80

PO SO0

250

AT
..'J.J

0000
Q005
Q010
00195
QO20
CO2S

102

14

144 -

145
145
147
14¢
149
150

146.24

6. 30

X 22 I I I NI AT TR RN RN R

NN RN RN AR HNF HNH

168.0

1027.80

-~



ELEVATION 1015.00 1017.20 1021.72 1022.6% 1023.91 1025.67 1028, 21 1032.09 1078, 46 1050, 00

COMFLITED STONRAGBE-(W FLUW-EL EVATIUN DATA

STORAGE .00 8.90 25.v8 27.20 45.130 65.00 93.83 B4, 40 ?6.05 104,70

OUTFLOW 00 . Q0 .00 96.77 Ie7.11 Sitl. 84 650.55 656.39 714.74 795.87

ELEVATION 1015.00 1015.80 1017.20 1017.30 1013.30 1020.30 1021.72 1021.80 1022.45 1023.30

STORAGE 113.13 125.30 137.50 146.40 168.00 174.01, 190.10 271.22 325.08 495,08

OQUTFLOW 793.01 843.70Q 890,53 92T 22 996.41 1015.41 1064.57 1181.02 1411.18 1/52.75

- ELEVATION 1023.91 1024.80 1025.67 1026.320 1027.80 1026, 21 1029.30 1032.09 1038.46 1050.00
* %% L12 4 * %% **% ** '

HYDROGRAFH AT STATION ESTER

PEAK FLOW TIME | MAXIMUM AVERAGE FLOW
6&-HR 24-HR 72-HR 12.42-HR !
+ (CFS) (HR)
(CFS)
+ &73. 7.58 319. 154. 154. 154.
(INCHES) 1.124 1.124 1.124 1.124
(AC-FT) 158. 158, 158. 158.
PEAK STORAGE TIME MAX IMUM AVERAGE STORAGE
&-HR 24-HR 72-HR 12.42-HR
+ (AC-FT) (HR)
e8. 7.58 47. 23. 22. 23.
PEAK STAGE TIME : MAXIMUM AVERAGE STARE {
6—HR 24-HR : 72-HR 12.42-HK
+ (FEET) (HR)
1022.04 7.58 1018.87 1016.88 10146.88 1016.88 ’ L

CUMULATIVE AREA = 2.64 S0 MI

PR Tt S T T IR T2 R 2 LR £ L R L PR TR T2 R S O L 2 L L A L N RN W NN RN HHE RN 6% HHH NI N HIE WHE NN R RN RN

E2 T 22222 2 22 L2
* *
&8 KK »* BA7A *
* *
PX T S22 2 2222

SUBBASIN RUNOFF DATA

69 BA. SUBBASIN CHARACTERISTICS \
TAREA 1.72 SUBBASIN ARFA

PRECIPITATION DATA

8 PH . DEPTHS FOR 10-PERCENT HYFOTHETICAL STORM
ceess HYDRO-3S seeeee eessansscsnssss P80 (ciacevecenarne tesacssnues TP=849 Liceeencnss
5-MIN 1S~-MIN &0-MIN 2~HR I-HR &~HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
«47 .92 1.61 1.72 1.82 2.07 2.30 2.53 .00 Q0 .00 .00
STORM AREA = 1.72
70 LS SCS LOSS RATE

eToT " ~e PRIITTAL ARCVMALS YOt



[SERENN Y - ad LINL b AL MRS ERHL L LU

CRVNBR d49.00 CURVE NUMBER
RTIMP .00  PEKLENT IMFERVIOUE AREA
71 UD SCS DIMENSIONIESS UNITGRAFH
TLAG 1.32 LAt .

¥* %%

LINIT HYDROGRAFH
81 END-UF=-PERIUD ORDINATES

11. 28. s4. 86. 120. 15S. 217. - 277. 346. a14a.
474. 523. 564, sae. 605, 604 H0R. 603, S81. 557.
531. 502. 471. 434, 393. 348. z10. 2/5. 249, 225, : -
202. 184. 166. 15%. 139. 126. 11s. 103. 92. 84, :
76. 49, 62. 57. st. a6, az. 28. z4. 31.
28. 25. 23. 21. 19. 17. 16. 14. 13, 11.
10. 9. a. 8. 7. &, 6. b. s. 5. ¢
4. a, 3. 3. 3. 2. 2. 1. 1. : 1.
0.
¢
E L 23 g2z # %K% %% HWHw
HYDROGRAPH AT STATION BA7A {
TOTAL RAINFALL = 2.28, TOTAL LOSS = 1.02, TOTAL EXCESS = 1.26
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&6-HR 24-HR 72-HR 12.42-HR
+  (CFS) (HR)
(CFS)
+ 589. 7.58 223, 109. 109. 109.
(INCHES) 1.205 1.214 1.214 1.214 r
(AC-FT) 111. 111. 111. 111.
CUMULATIVE AREA = 1.72 sQ M1 (

e WM NN I N HWE REE I MR W MR HHN NNE HHR N N RN NN HHE HEN HRN 3 WA I EMF NN KR HNH KR NAE #XN KR HRE

CUMILATIVE ARFA =

4.36 S0 MI

YT eI L LS g
» *
72 RK * COMB  *
»* *
96 2 33 3 3 3 36 26 .
73 HC HYDROGRAPH COMBINATION .
1COMP 2 NUMBER UF HYDROUGRAFHS TO COMEINE L.
* R
' [
*** [ 2 2] 2 2 [ 2 2] L2 1] *
HYDROGRAFH AT STATION ComMB
PEAK FLOW TIME MAXIMUM AVERAGE +LOW
6-~HR 24~HR 72-HR "12.42-HR
+ (CFS) {HR)
(CFS)
+ 1262. 7.98 S42. 243. 2863. 263,
{ INCHES) 1,159 1.1359 1.159 1.159
(AC-FT) 269. 270. 270. 270.



FWE RN HHHE FHRN RN FNF NNE FWH W RN HWE FNE EWE HHR FRW W NN KN NN FAN N WHE HHE XN XRNR HNN FHA WM HRE HFH FHHE NN HNN
36 3633 I I I I W WX
* *
74 KK * BA7 *
* *
FEYE T il gl g
SUBBASIN RUNOFF DATA
. 75 EBA SUBBASIN CHARACTERISTICS
TAREA 1.645 SUBBASIN AREA -
PRECIPITATION DATA
¢
8 PH DEF{HS FOR 10-PERCENT HYPUIHETICAL STURM
eeers HYDRO-3S .iuaes teseessnescenss TF=80 Liieitianananas teasesenans TP=8Y Lueeiiaain-
S-MIN 15-MIN &0-MIN 2 -HR 3-HR 6-HR  12-HR  24-HR  2-DAY  4-DAY  7-DAY 10-DAY
.47 .92 1.61 1.72 1.82 2.07 2.320 2.53 .00 .00 .00 .00
STNRM AREA = 1.65
76 LS SCS LUSS RATE
STRTL .25 INITIAL AB&TRAL)ION
CRVNBR 89.00 CURVE NUMBER
RTIMP .00 PERUCENY IMPERVIOUS AREA
€
77 UD SCS DIMENSIONI.ESS UNITBRAPH
. TLAG 1.31 LAG §
* %%
UNIT HYDROGRAFH i
81 END-UF-PERIOD OURDINATES
11. 27. 53. 84. 118. 162. 213, 271. 339. 405,
463. 509. 549. 571. 585. 58Y. s587. 580. 559. 535, . -
509. 481. 449. 413. 572, 28. 292. 2460. 23S, 212,
191. 173. 158. 144, 131. 119, 108, . 97. 86. 79.
72. 64. 59. §3. 43. 43, 39. 35. 32. 29. >
26. 23. 21. 19. 17. 16. 14. 13. 12. 11.
10.° 9. 8. 7. 6. &. &. 5. 5. 4.
4. 3. 3. 3. 2. 2. 1. 1. 1. 0. .
0. .
+* %% ' W L X 23 *% % * %% i,
_ HYDROGRAFH AT STATINN BA7
- . &
TOTAL RAINFALL = 2.28, TOTAL LUSS = 1.02y TOTAL EXCESS = 1.26 v
PEAK FLOW TIME MAXIMUM AVERAGE FLIW
6~HR 24-HR 72-HR 12.42-HR
+ (CFS) (HR)
(CFS) )
+ 569. 7.58 214. 104. 104, 104.
(INCHES) 1.206 1.215 1.215 1.215
(AC-FT) 106. 107. 1107, 107.

CUMULATIVE AREA = 1.45 80 MI




W R R '*** W RN HHE RNF FHHNE HHH KWW WER N HEE HNR HWN W WU HHF HRE HEE R KWW KX HWE KNE FHR RN HHH HWE HFE XN KN
R ——
» *
78 KK * COMB = : |
* *
JH AN IR
(
79 HC HYDROGRAFH COMEBINATION
1COMP 2  NUMBER (F HYDROGRAPHS TO COMEBINE —
{
*r
P P P W P . -
HYDROGRAFPH AT STATION COMR
¢
PEAK FLOW TIME MAXIMUM AVERAGE FLOW -
&~HR 24~-HK 72-HR 12.42-HR
+ (CFS) (HR) (
(CFS)
+ 1831. 7.98 756. 367, &7, 34&7.
( INCHES) 1.169 1.174 1.174 1.174
(AC~FT) 3735. 376, 376. 376.
CUMULATIVE AREA = 6.01 S MI
L
FHH NN WRE HNW WHH NN ERN NNE W HHW HHN KHE FWN HRE WHE HHE HHW HRR ***. HH% WRE HEE HEH WX WWH FRE HER NNE FY TR T2 S E L L %%
¢
B L 2 :
* * i
80 KK * ELLIT =
#* »*
P :
HYDROGRAPH ROUTING DATA
81 RS STORAGE ROUYING .
NSTPS 1  NUMBER OF SUBREACHES
ITYP EILEV (YPE OF INITIAL CIINDITION . ..
RSVRIC 1016.00 INITIAL CONDITION
X .00 WORKING R AND D CORFFICIENT
i
83 sV STORAGE .0 12.8 25.8 38.9 852.1 65.4 78.8 2.3 106.1 110.7
119.9 :
. L
85 SE ELEVATION 1016.00 1016.70 1017.40 1016,.10 101.80 1019,50 1020, 20 1020.90 1021.60 1021.60 -
1022.30
82 SL LOW-LEVEL OUTLET
ELEVL 10168.00 ELEVATION AT CENTER OF OUTLEY
CAREA 50.30 CRUSS-SECTINNAL AREA
COGL .60 COEFFICIENT
EXPL .50 EXPONENT OF HEAD
87 SS SPILLWAY
CREL 1050.00 SPILLWAY CRFST ELFVATION
SPWID .00 SPILLWAY WIDIMH
coEw .00 WEIR COEFFILCIENT i




OUTFLOW
ELEVATION

STORAGE
OQUTFLOW
ELEVATION

STORAGE

OUTFLOW
ELEVATION

* %%

PEAK FLOW TIME

+ (CFS) (HR}

+ &99. .42

PEAK STORAGE TIME
+ (AC-FT) (HR)
19S5. 9.42
PEAK STAGE TIME
+ (FEET) (HR)
1026.38 .42

1
OFERATION
+ -
HYDROGRAPH

+
HYDROGRAPH

2 COMBINED

HYDROGRAPH

AT
AT
AT

AT

EXPW
.00 .00
1016.00  1018.00
.00 12.80
.00 .00
1016.00  1016.70
110.70 115.02
471.83  486.20
1021.80 1022.04
%% E 2 2]

HYDRDGRAPH AT STATION

&-HR

(CF8)
524.
(INCHES) .B11
(AC-FT) 260.
&-HR

139.

6~HR
1023.36

CUMULATIVE AREA =

FREAK

STATION FLOW
BA4 1750.
BAS 874.
COMB1 1776.
BAZ 45%5.

.uO EXPDNtNT OF HFAD

% %%

CIOMPUTED OUIFLOW-E) EVATION DATA

535.54
1022.90

486.20
1022.04

596.02
1024.06

671.91
1025.71

76%.94
1028.12

COMFLAED STORAGE-GLN FLUW-ELEVATION DATA

25.130 37.03 38.90 §52.10
.00 .00 76.53 216.49
1017.49 1018.00 1018.10 1018.480
119.90 130.86 152.35 182.57
S01.91 535.54 596.02 671.921
1022.30 1022.90 1024.06 1025.71
*N® *®
ELLIT
MAXIMUM AVERAGE FLOW
24-HK 72-HR 12.42-HR
283. 293. 253.
.811 811 .811
260. 260. 2690.
MAXIMUM AVERAGE STORAGE
24-HR 72-HR 12.42-HR
&7. &67. &67.
MAXIMUM AVERABGE STAGE
24~-HK 72-HR 12.42-HKR
1019.56 1019.56 1019.56
6£.01 S MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOUKS,

TIME OF
PEAK
&-HAUR
b.67 285,
10.92 S54%.
&.67 €10,
6.50 S7.

24~-HOUR

" 140.

265.

403,

29.

65.40
296.44
1019.30

206.96
7&6&7.74
1028.12

AREA IN SUUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD

72-HMIR

140.

26S.

405.

F01.45
1031.87

73.80
3h9.01
1020.20

296.G90
901.45
1031.87

BASIN
AREA

1087.15
10.38.17

2. 40
412.19
1020.9GC

411.989
1087.15
1038.17

MAXIMUM
STAGE

1369.21
1053.00

106.10
459,24
1021.60

62%9.58
1369.21
1050.00

TIME OF
MAX STAGE




AT

+

HYDROGRAFH

2 COMBINED

HYDRUGRAPH

3 COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

2 COMBINED

2 COMBINED

HYDROGRAFH

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAFPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

ID.......1.......2.-.....3.-.....4.......5.......6.......

BA&

COME

BAB

COMB3

BA&B

BA2

BAGA

COMBS

comB

B38A

-BAl

COMB

ESTER

BA7A

COMB

BAR7

comMB

ELLIT

»#% WARNING #%% ZZ~CARD MISSING
S

A

27

460.

467.

e,

2108.

178. -

1766.

198,

1548,

1677.

1831,

699,

11.08

11.08

10.50

6.50

287,

327.

129.

337.

HEL~1 INFUY

s4.

114.

62.

176.

166.

180,

154.

109.

104.

367.

25%.

&03.

S4.

114.

62,

176,

231.

14,

166.

180.

154.

Tieasanse

1022.04

10246. 28

BeaoroeePenuaaall

FAGE

1

7.58

9.42

i



XKKK WP
LOOD HYDROGRAFPH FACKAGE HEC~1 (IBEM XT S12K VERSIONY ~FEE 1,198% ‘
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, &09 SECOND STREET, DAVIS, Ch, 95816
D 7% 33
SEGMENT 2 - 51ST AVENUE TO STATION 720
10 yr - 24 Ir event
- THIG HEC-1 VERSION CONTAINS ALL OFTIONS EXCEFT ECONOMICS, AND. THE NUMBER OF FLANS ARE REDWCET T0O 3 A
s 1 HEC-1 INFUT ' FAGE 1
LINE II‘O'OOOQOIO'OO'O'2000'00'300000004000000.5Q00000060'000007’0000'08000000090000.010
-
1 1h SOUTH WEST MOUNTAIN EBASIN
2 in HYDROLOGY ANALYSIS EXISTING CONDITIONS
- 3 in 10 YEAR 24 HR STORM 5/21/87
¥DIAGRAM
4 17 5 05MAYS87 1200.0 150.00
5 10 3
6 KK sW1
W 7 EA 1.45
8 FH 10 0 +47 0.92 1,61 1,72 1.82 2.07 2,30 2.53
9 LS 94,00
) 10 UL W52
1 KK CHANNEL SECTION X-32
} 12 RK 5700 0.025  0.035 TRAF 30,00 0.00
13 KK SW2
14 BA .54
15 LS 94,00 e gt
16 un .33 i
17 KK COME1
) 18 HC 2
Ki
19 KK CHANNEL SECTION X-33
20 RK 3300 0,023 0,035 TRAF 30.00 0.00
"
21 KK CHANNEL SECTION 33-A _
_ 22 RK 3300  0.023 0,035 . TRAP 50,00 0.00
o :
2 KK SWI
24 RA .2
) 25 1.5 82,00
26 un .94
27 KK COME1
28 HC 2
; ’ 29 KK SWS
30 B 47
21 L& 94,00
32 uD .28
3 KK . CHANNEL SECTION X-3&
= . 34 B 1706 C.022 0,04 TRAF 30,00 0,00



35 KK CHANNEL SECTION X-38
24 R 3000 02 003 TRAF 40,00 0.00
27 KK SUé
38 BA £AB
39 LS 54,00 .
40 o un .44
1 v HEC-1 INFUT PAGE 2
LINE TlecessooloonceeeTooeroroBorvaseshoeserossTorrrsnsbderrsretZersoreeBoresseePieess el
41 KK SW7 .
42 BA «34
43 LS 94,00
44 D 42
45 KK  COMBE1
44 HC 3
47 KK CHANNEL THRU SECTION X-38
48 RK 2200 0.016  0.035 TROF 40,00 0.00
49 KK sus
50 BA +20
51 LS 94,00
52 UL <45
U 53 KK  COME1
54 HC 2
55 KK SWaA . '
54 Ef .14
57 LS 94,00
58 un .14
59 KO 1
60 KK SWa
51 RA .25 N
62 LS 94,00 : e o
63 UL .68
b4 KK SWe
65 BA +35
66 LS 28,00
67 un .99
J
68 T KK SW10
P BA .13
i 70 LS 68,00
71 up .71
e 72 KK sSW11
73 Ef «10
74 LS 88.00
75 UL .50
76 7z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
THFUT ,
LINE (V3 ROUTING : (——=%) DIVERSION QR PUMF FLOW
HO. to) CONNECTOR (—m=) RETURN OF DIVERTEDL OF FPUMPED FLOW
& W1

v




3 Y
it CHA
137 : suz
17 CDﬁBlOO‘OO'O'OG"
v
. v
) 19 CHAN
v
v .
0 21 CHAN §
o 23 . SW3
. . ’
3 27 COMBLeseoveonnnes
. 29 . SWS
* U
+* U
23 . CHAN
. v A
. v

_/ 3% . CHAN

* +
* *
) 37 . . 5Ws
+ + *
bl 41 . . . SW7
* * (] +
* + * L3
45 + COMBl'OOO"O'OQ"O’OOO'.OQO.'
. Vv : -~
. v
47 . CHAN
, 49 . . M)
-) 53 + CO”BIO LI R B I B I B N A
3 5y . . SW8A
+ * +
3 &0 . . . sU4
- &4 + L3 . . . SWe
58 . . . . . SW10
. s ' . N . .
72 . . : . . . sW1l
CEEE) BUNOFF ALSD COMPUTED aT THIS LOCATION
. 1 RERL

TONY ~FER L1 ORE




U.S. ARMY CORFS OF ENGINEERS, THE HYDROLOGIC ENGINEZERING CENTER, 60% SECOHD STRE&T, DEAVIG, Ch. 958148 N

i

W
By SHLE

28 2.3

SOUTH WEST MOUNTAIN EASIN
HYDROLOGY ANALYSIS EXISTING CONDITIONS
10 YEAR 24 HR STORM 5/21/87

QUTFUT CONTROL VARIABLES

% 10
IFRNT 3 FPRINT CONTROL
IFLOT O PFLOT CONTROL
QSCAL 0. HYIROGRAFH FLOT SCALE
T HYDROGRAFPH TIME DATA
o NMIN 5  MINUTES IN COMFUTATION INTERVAL
IVATE SHMAYB7 STARTING DATE
ITIME 1200 STARTING TIME )
s NG 150 NUMRER OF HYIROGRAFH ORIINATES e
NUIDATE 6MAY87 ENDING DATE
NLTINE 0025 ENDING TIME

COMPUTATION INTERVAL
TOTAL TIME RASE

.08 HOURS
12.42 HOURS

ENGLISH UNITS

HEE 0K Kk KKK KKK RKK KKK KKK KKK KRR KKK RKK KKK KKK KKK KKK KKK KKK KK Rolk KKK 0K KKK K0RK KK 0K ok R ok Kook ek oo ok

y
f3 23233233338
=) ’ ¥ X
6 KK X SW1l X
X X
KRORKKKKKKKK KKK
L
SUEBRASIN RUNOFF DATA ﬁﬁb— i
7 BA SUBBASIN CHARACTERISTICS
TAREA 1.45 SUBRRASIN AREA
PRECIFITATION DATA
3 8 FH LEFTHS FOR 10-FERCENT HYFOTHETICAL STORM
veeve HYDRO=-3S soevee PEIEIEIIELIOELIOERNOELLY TF=40 seveverrvsoveny vessersareesr TF=4F tivvevrnoes
S5-MIN 15-MIN &40-MIN 2~HR 3-HR &-HR 12-HR 24-HR 2-DAY 4-TIAY 7-1eY 10-TAY
N +47 22 1.61 1.72 1.82 2407 2.30 2,53 + 00 +00 00 +00
STORM AREA = 1.43
1] P
? LS 8C8 LO8S RATE PN
STRTL 13 THITIAL ABSTRACTION
i CRUNRR ?4.00 CURVE NUMRER
RTINF +00  FERCENT IMPERVIOUS AREA
10 Un SCS DIMENSIONLESS UNITGRAFH
TLAG 52 LAG
Kok
UNIT HYDROQGRAFH
A% END-QOF-PERIOD ORLINATES
BC. 2EE. A77 . 808, 1080, LRET. 1242 114A9. 10E FLAY




KXk KKK KKK

58, S03. 4. 31i4. 2489, 193, 1535,
58, a5, e g, 22, 17, 14,
5, 3. 1,
KKK e R ¥EK KX
HYIROGRAFH &T STATION SWl
TOTAL RAINFALL = 2,28, TOTAL LOSS = ,62, TOTAL EXCESS = 1.66
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&~HE 24-HR 70-HE 12.42-HR
CHR) .
(CFS) ,
6,75 248, 124, 124, 124,
{INCHES) 1,592 1,643 1,643 1.643
(AC-FT) 123. 127. 127, 127,
CUMULATIVE AREA = 1.45 80 MI

KRAORKKKKKKKKEK
X b

X CHA X NNEL SECTION X-32
X X
KEFREHKREREKRK

HYDROGRAFH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 5700, CHANNEL LENGTH.

s L0250 SLOPE
N ,035 CHAMNNEL ROUGHNESS COEFFICIENT
[oF ) .00 CONTRIBUTING AREA
SHAFE TRAF CHANNEL SHAFE
Wwo 30,00 EOTTOM WIDTH OR DIAMETER
4 .00 SIDE SLOPE
KKK
KINEMATIC STREAM ROUTING USED FOR THIS REACH
COMPUTED KINEMATIC FARAMETERS
LFHA # IT (MIN) X (FT)
5972 1,667 1.867 2850,00
KER i L2 FEX AR
HYIROGRAFH AT STATION CHA
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&H-HR 24-HR 72-HR 2,42-HR
(HRD
(GRS
&L 83 245 . 123, 23, 123
(INCHES? 1,590 1.827 1.627 16627

{AC~FT) 123, 126. b ' 126

~J -';l

KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KKX EEE KKK KKK KKK KKK REK KOK KKK KKK KR 00K Kk KKK K0kk KKK KKK KKK




CURULATIVE AREA = 1,45 S0 MI

WEK KKK ROKE SR NOOE ORE OKEM SobK ¥R Rk RRR R RONR NOE KR 00K KK KKK KKK KRR RKK KKK KRR KKK Rk kk ok dokx RER Ok KKK KRR KKK

FHRKKKKKKKKKEK
* X
13 KK * su2 X

4 X
KKK KKKKRK KKK

SUBREASIN RUNOFF DATA

14 EA SUREASIN CHARACTERISTICS
TAREA +34  SUBRASIN AREA

FRECIFITATION DATA
8 FPH DEFTHS FOR 10-FERCENT HYPOTHETICAL STORM

DR Y HYTRO~33 eeoe e N A AR R R TF-40 voorvesssversne seressreste TP=49 covvsvvrvns

S5-MIN 15-MIN 60-MIN 2-HR 3~-HR 6-HR 12-~-HR 24-HR 2-DAY  4-DAY 7-AY  10-DIAY

47 92 1.61 1.72 1.82 2.07 2,30 2.53 00 + 00 +00 +00
SfDRH AREA = 54

15 LS8 SCS L0OSS RATE

STRTL +13  INITIAL ABSTRACTION

CRVNER 94,00 CURVE NUMEER

RTIMF - 00  FERCENT IMPERVIOUS AREA
146 U SCS DIMENSIONLESS UNITGRAFH

TLAG +33  LAG
p 238

UNIT HYDROGRAFH
22 END-OF-FERIOD ORDINATES

85, 2724 S44. 493, 685, 578. 418, 277. 192, 136,
24, 65, 45, 31, 22, 15. 10. 7 be 4.
2. 0.
2.2 3 XEX KKk XXk XKX
HYDROGRAFPH AT STATION suw2
TOTAL R&INFALL = 2,29, TO0TAL LOSS = 62, TOTAL EXCESS = 1.67
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72-HR 12.42-HR
+ (CFS8) (HED
(CF8)
+ E52 . &L 08 93. 46 46, Aéie
(INCHES) 1.G97 1.4654 1,654 1.654
(AC-FT) 46, - 48, 48. 48.
CUMULLATIVE AREM = B4 BR MI

s REOK FKX ORER Ok KR KKK ok R R KRR Rk S0RR ok ook ARl ok ook Rk KK K SORY REoE KRE ORY OGH ok oo iR R 3O R0l oKk

bt e



EERTRRRERERRRE
- : :
17 KK ¥ COMEL %
* *®
HREAETAORHR KRR .
18 WO HYDROGRAFH COMEINATION ’
1COMF o NUMEER OF HYDROGRAFHS TO COMRINE
KEX
P *k¥ KKK KX 1333
A HYDROGRAFH AT STATION COME1 '
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
3 &6~HR 24~HR 72~HR 12.42-HR
+ (CF®) (HRD
_ (CFS)
3 + 1817, 6475 341, 169, 169, 169, . R
(INCHES) 1.591 1.634 1.634 1,634
(AC-FT) 169, 173, 173, 173,
CUMULATIVE AREA = 1.99 s@ MI
v KKK REK KKK AKK KRE KKK KKK OKK KKK RKK KKK KK KKK KK K00 KR KKK RRK 00K 00F 0K KK KKK R0k 0Kk 00K X000 XK KK ok K REE KK
) KREK KK KRR KKK
* X
) 19 KK * CHAN % NEL SECTION X-33
! % *
KXRKEKKKERKAKK
HYDROGRAFH ROUTING DATA
20 RK KINEMATIC WAVE STREAM ROUTING e -
L 3300, CHANNEL LENGTH
5 L0230 SLOFE .
_ N .035 CHANNEL ROUGHNESS -COEFFICIENT
K ca .00 CONTRIBUTING AREA
SHAFE TRAF  CHANNEL SHAFE
wn 30,00 ROTTOM WIDTH OR DIAMETER
“J ‘ z .00 SIDE SLOFE
' *XX
o3
KINEMATIC STREAM ROUTING USEDl FOR THIS REACH
4 :
b COMPUTED KINEMATIC FARAMETERS
ALFHA M 0T (MIN) DX (FT)
6687 1.667 1.25 1650.00
KK KK KRXK £33 *KX
HYDROGREAFH AT STATION CHAM
FEAE FLOK TIME FAXIMUN AVERAGE FLOW

é—HF 24-HF; 72 HF 2, 42-HK

s ey {0




: (CFS)
* + 1614, L 7E 340, 148, 168, 168,
CINCHES) 1.589 1,825 1,625 1.625
CAG-FT) 169, 172, 172, 172,
CUMULATIVE AREM = 1.99 sS@ MI

KK XK OREF KKK KK KK KRR RKR KRR KKK KN KKK KK KRR KK 0K RDK KKK KKK KKK KK okE ok Rk Raok Dok Rolor ok R Rk ok kk oex

& ERKKKKERKKKKKK
¥ X
) 21 KK ¥ CHAN X NEL SECTION 3Z-A
O X ¥
KKK KE KKK KKK
3 HYDOROGRAFH ROUTING DATA
, 22 RK KINEMATIC WAVE STREAM ROUTING
o L 3300, CHANNEL LENGTH
s +0230 SLOFE
N .035 CHANNEL ROUGHNESS COEFFICIENT
o CA .00 CONTRIBUTING AREA
SHAPE TRAF CHANNEL SHAFE
B wo 50,00 EOTTOM WIDTH OR DIAMETER
G z .00 SIDE SLOFE
. KKK
)
KINEMATIC STREAM ROUTING USED FOR THIS REACH
P!
COMFUTED KINEMATIC FARAMETERS
ALFHA M 0T (MINY DX (FT) , ey e
CATE7 1,667 1.25 1650.00 CEE
KKK KEX *KK KKK KE¥
HYDROGRAFH oT STATION CHAN
FEAK FLOW TIME MAXIMUM AVERAGE FLOW '
) &~HR 24-HRK 72~HK 12.42-HR
+  {CFS) CHR)
- (CFS) :
i + 1800, b.75 340, 167, 167 167.
CINCHES) 1.588 1.615 1.4615 1.615
) (AC-FT) 169, 171, 171. 171,
£3
CUMULATIVE AREM = 1.99 80 MI
i

¢ ok ok olor R RO SORK KRR R KKE 00K 0ok KKk KKK KKk Rk Kk *** dork kAR kdok ksor ook RN0k okd 0K O REoE kst wok ok ok RXE R

HAK KRR AOORR KKK
¥ *
2% KK ¥ W2 X%
¥ *
CORRMEH Rk




: A SUREASIN RUNOFF DATA
24 BA SUBRASIN CHARACTERIGSTICS
TAREA +27  SUBBASIN AREA

FRECIFITATION DATA

8 FH IEFTHS FOR  10~-PERCENT HYFOTHETICAL STORM
ceersy HYDRO-3S soevve eresserrsrreesr TR0 st rerrrrtree seesraserss TF-42 coivevnecnns
S-MIN  15-MIN &60-MIN 2~HR I-HR &—HR 12-HR 24-HF 2-18Y A4-TivY 7-0aY 10-DAY
A7 .92 1.61 1.72 1.82 2.07 2.30 2.53 +00 + 00 +00 00
) STORM AREA = 27
23 LS SCS LOSS RATE ] )
STRTL 44 INITIAL ARSTRACTION : B
CRUNER 82,00 CURVE NUMRER
RTIMF .00 FERCENT IMPERVIOUS AREA
26 UD SCS DIMENSIONLESS UNITGRAFH
TLAG «?24 LAG
b33

UNIT HYDROGRAFH
58 END-OF-FPERIOD ORDINATES

3. 10, 20, 32, 44, 55, 84, 105. 118. S127.
132, 133, 131, 125, 117, 108. 98, 84, 73. . 61,
53, 46, 40. 35. 31, 27. 24, 20, 18, 16,
14, 12. 10. 9. 8. 7 & S S T4,
3. 3. 3. 2. 2. 2. 1. . 1. 1. 1.
1. 1. 1. 1. 0. 0. 0. 0.
*K% KRR ‘ XKk XKk KKK
HYDROGRAFH AT STATION SW3
TOTAL RAINFALL = 2,29, TOTAL LOSS = 1.44, TOTAL EXCESS = .84 e e
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR
+  (CF8S) (HR)
(CFS)
4 79. 7.25 24, 11, 11, 11.
{INCHES) .812 «817 «817 .817
(AC-FT) 12, 12, 12, 12,
CUMULATIVE AREA = .27 88 MI

Aok K Kok RORE KOK FRK KRR RRE Kok NOEX KKK X0k KR ROE R ook ok orw KR S0k ok JoRK kK kol 0K RRM REOE ok KR ok KEOK KNOE XX

HORRERRKERKRKKK
X %
27 KK ¥ COMEL %
* *
HHRIORAAORK KKK KK
28 HC HYDROGRAFH COMBINATION
ICOMF 2 NUMEER OF HYIROGRAPHS TO COMBINE

WNKE



.

KK L 2.3 Kk ¥XX ¢ ¢

HYDROGEAFH AT STATION COMEL

FEAR FLOW TIHE MAXIMUM AVERAGE FLOUW
&~HR 24-HR 72-HR 12,42~HR
+ (CFS) (HR)
(CFS)
+ 1843, 675 363, 178. 178. 178,
) (INCHES) 1,495 1,520 1.520 1.820
(AC-FT) 180. ) 183, 183. 183,
D CUNULATIbE AREA = 2.26 8 MI
g e
i KKK KKK KKK KKK KKR KKK KKK KKK KKK KKK KKK KKK KKK KKK KKK KX PP KKK KEK XK KKK 0K KKK KKK KK KK 0K KKK KKK KKK kK KKK KKK
«}
KEKERKRRKRKRKKK
- X X .
29 KK X T A
* X i
" KRXKRKERRKRKKAKK
) SUREASIN RUNOFF DATA
ot
30 EA SUREASIN CHARACTERISTICS
3 TAREA +47 SUBBASIN AREA
FRECIFITATION LATA
2 8 FH DEFTHS FOR 10~FPERCENT HYFOTHETICAL STORM
¢ et b HYURO‘35 IR NN 00»00000.0o000;.TP—40 R N N AR N e LIS TP'qq N R
5-MIN  15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-liAY 7-naY  10-TIAY
47 92 1.61 1.72 1.82 2,07 2.30 2.53 +00 +00 Q0 + 00
. WL Aehmtan
STORM AREA = 47
31+ LS SCS L0OSS RATE
STRTL «13 INITIAL ARSTRACTION
A CRUNER 94,00 CURVE NUMBER
RTIMP .00 FERCENT IMFERVIOUS AREA
J 32 Un SCS DIMENSIONLESS UNITGRAFH
TLAG +28 LAG
i KX
] WARNING *xX% TIME INTERVAL IS GREATER THAN 29%LAG
;) -
UNIT HYUROGRAFH
19 END-OF-FERIOD ORDINATES
J 108, 356, 539 704. 610, 434, 1270, 179, 118. 77,
Sl 33. 22. 14, P 7. 4. 2. 1.
£33 3 b3 8 b 3.2 L 23 ¢ P22
HYDROGRAPH AT STATION SW3
TOTAL RAINFALL = 2.29, TOTAL LOBE = +42, TOTAL EXCESS = 1.67
FEAK FLOW TINE MAXIMUY AVERAGE FLOW

&-HF 24~HR TR 12, 42~H




ot (CFg) (HR)
(CFE)
+ H23. 4,50 81. 40, 40, 40,
' (INCHES) 1,597 1,656 1,696 1.856
(AC-FT) 40, 42, 42, 42,

CUMULATIVE AREA = 47 S50 MI

XA OERK KKK KKK KKK KKK KO0K KKK KK KK KKK KKK KKK KKE KK KKK KKK ROl KKK IOk Rk kKK kK KKK KRR KKK kX RRK A ok KKk 0K KKK

HRHKRKRKRKKKKKK
X 3
By 33 KK X CHAN X NEL SECTION X-36
X X
ERAKKRKRKKRKRKK

HYDROGRAFH ROUTING DATA

. 34 RK KINEMATIC WAVE STREAM ROUTING
L 1700. CHANNEL LENGTH
s .0220 SLOFE
N +040 CHANNEL ROUGHNESS COEFFICIENT o
ca .00 CONTRIBUTING AREA GPLA-
SHAFE TRAF CHANNEL SHAFE
v WD 30,00 EOTTOM WIDTH OR LDIAMETER
y4 .00 SILE SLOFE
) REX
) KINEMATIC STREAM ROUTING USED' FOR THIS REACH
COMFUTED KINEMATIC FARAMETERS
ALFHA M DT (MINY DX (FT)
5723 1.667 1,67 850.00
‘ KX KKK *¥X XXX KKK
' HYLROGRAFH AT STATION CHAN
) FEAK FLOW TIME MAXIMUM AVERAGE FLOW
6—HR 24-HR - . 72-HRK 2,42-HR
) +  (CFS) (HR)
w3 (CFS) : -
+ 604, 6,50 81, 40, 40. 40,
(INCHES) 1.601 1,452 1,452 1.652
¥ , (AC-FT) 40, 41, a1, 41,
CUMULATIVE MREA = 47 B8R MI

Mok Rtk 00K SRR R0k RK SO0k KK S0KE 0K KEE KR R KR ok ok kR ok oKk Rk R KRN KK AR KK Mook KRN KM 0k XX KO K REX

AR KRR TRk

¥

FEORK * CHAN %
* #*

2

NEL SECTION X-38




FRRERRREHERIEN '
HYDROBRAFH ROUTING 1ATA
36 RE KINEMATIC WAVE STREAM ROUTING
L 3000, CHANNEL LENGTH .
s .0200 SLOPE
N .035 CHANNEL ROUGHNESS COEFFICIENT
cA .00 CONTRIEUTING AREA
SHAFE TRAF  CHANNEL SHAFE
W 40,00 ROTTOM WIDTH OR DIAMETER
z L00 SIIE SLOPE
) XXX
i , KINEMATIC STREAM ROUTING USED FOR THIS REACH I
i
COMPUTED KINEMATIC FARAMETERS
ALFHA M BT (MIN) DX (FT)
5147 1,667 2.50 1500.00
¥R KX KKK KKK KKK
HYDROGRAFH AT STATION CHAN - _ U
g . PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&~HR 24-HK 72-HR 12,42-HR
+  (CF®) (HR)
p] {CFS)
+ 603, 6.58 82, a1, a1, a1,
(INCHES) 1,622 1,660 1,660 1,660
5! (AC-FT) a1, 42, a2, 4z,
CUMULATIVE AREA = ,47 8@ MI

KL

X .

KEE RRK KKK OAOOK RRK KKK KRR KKK KKK KKK KKK KR KKK Kok Rk ook Rk KK KKK KX KKK KWK KKK KK 00X KR K ook ook Rk ook kK Xokk

KRKRRFKKHOKKREK

* X

} 37 KK 4 SWé6 X
: b . X

RHARKFKKRRAKRIK

SUREASIN RUNOFF DATA

2t 38 A SURKASIN CHARACTERISTICS
THREA .42 SUBRBASIN ARES

FRECIFITATION DATA

2 FH DEFTHS FOR  10-FPERCENT HYFOTHETICAL STORM
ceees HYDRO-3S sovvve veerrrreerersrs TP=40 sorvveevsvvsress vereerrnaes TP=49 Lot
H-MIN  15-MIN  50-MIN 2-HR Z--HR &-HE 12-HR 24-HR 2-DeY A4--DeY 7UAY O 10-uaY
47 P72 1.61 72 1.82 2.07 2,30 2.53 00 00 00 00
STORM AREA = 48
3% LE SCS LOSE RATE

STRTL L1 THITIAL ABRETRACTION




CRUNER 94.00 CURVE NUMBER
° RTIMF 00 FERCENT IMFERVIOUS ARENM
40 Un SCS DIMENSIONLESS UNITGRAFH
TLAG »46  LAG
p 2.3 3
UNIT HYLROGRAFH
30 END-OF-FERIOL ORDINATES
35, 106, 216, 353, 439, 462 440,
173. 131. 103. : 78, &0, A5, 34,
. 12, P 7. S 4. 3. 2.
KEXK X¥X L3 2 3 XXX kX
HYIIROGRAFR AT STATION SWé .
TOTAL RAINFALL = 2.29, TOTAL L.0SS = +62y TOTAL EXCESS = 1.467
FEAR FLOW TIME MAXIMUM AVERAGE FLOW
6—HR 24-HR 72-HR 12,42-HR
+ (CFS) (HR) )
(CF8)
+ 477, &.67 82, 41. 41. 41,
(INCHES) 1,396 1.649 1.649 1.5649
(AC~FT) 41, 42, 2, A2,
CUMULATIVE AREA = +48 SQ MI

AR KKK KEX

41 KK

8 FH

44 U

SkK KKK KEK KKK KKK KKK KKK KKK EXE KKK KK KKK 00K Kok KRR Kk ek KK 00k ok ik ok 0kk ok KK OERK ROk HXKK HRK KX

HRERKKKEKKKEKK

X
X
¥

¥
SW7 X
X

KRKKRKRKK KKKk

SUKRASIN RUNOFF DATA

SUBBASIN CHARACTER
TAREA

FRECIFITATION DATA

‘e e HYDHO—35 e

ISTICS
+34 SURBASIN AREA

DEFTHS FOR  10-FERCENT HYFOTHETICAL STORM
TFP=40 s veresntesros

X3 ber e eI E L EYE b

S-MIN  15-MIN  60~MIN 2-HR 3~HR

47 .92 1

SCS L0SS RATE
STRTL
CRYNER
RTIMF

61 1.72 1.82

6-HR 12~HR 24-HR
2.07 2.30 2.53

STORM AREA = + 34

L1330 INITIAL ARSTRACTION

94,00 CURVE NUMEER

+00  PERCENT IMPERVIOUS AREA

SCS DIMENSIONLESS UNITGRAFH

TLAG

A2 LAG

XK

387.
26,

t e e e
2-naY
000

veves TP=49

4-NHY
+ 00

317,
20.

1.

7=1aY
00

231,
15.

0.

e et et e

10-1AY
+ Q0

5#



TOTAL RAINFALL

FEAK FLOW
+ (CFS)
+ 359,

KK KKK KXX

46 HC

E.3.4 4

FEAK FLOW
+ (CF8)

+ 1416,

HI0k KKK KKK

URTT HYRROGRAFH
27 ENI-QF-FERIOD ORLINATES

4. 198,

31. ; 300, 252, 353, 315. 242 190, 138.
102, 78, Ge. 43, 32, 24, 1e. 13, 10, 7
S 4, 3. 2. 2. 1. 0.
b3 23 MR E 23 3 p 223
HYDROGRAFH AT STATION sW7
= 2.29, T0TAL LOSBE = 62y TOTAL EXCESS = 1.67
TIME MAXINUM AVERAGE FLOW
&6-HR 24-HR 72-HR 12.42-HR
(HR) .
(CF8)
6467 58, 29. 29. 29.
{INCHES) 1.597 1.651 1,651 1.4651
(AC-FT) 29. 30. 30, 30,
CUMULATIVE AREA = +34 50 MI

FHK KKK KKK RKK KKK KKK KKK KK KKK KKK KK KKK KKK KKK KR KKX KK 0Kk KKk KKK KEK KoKk KKK ORIk ¥FRK KKK KKK JoRK KKK KKK

KEKKKKKKEKKKKK
X *
X COME1 X
X* X
REKKEKKKRKKKKK

HYDROGRAFH COMBINATION.
1COMF 3  NUMBER OF HYIROGRAFHS TO COMEINE

XKX
XXk L 2.3 8 XKX KKK

HYDROGRAFH AT STATION COMEL

TIME MAXIMUM AVERAGE FLOW
6—~HR 24-HR 72-HR 12.42~-HR
(HR)
(CFS)
6467 223. 111. 111, 111,
(INCHES) 1,606 1,654 1.654 1.654
(AC-FT) 110, 114, 114, 114,
CUMULATIVE AREA = 1.29 SQ MI

FHK KK KK KK RKE OKE KKK RKR KKK KKK 0KK KKK RKX KKK KKK KEH KKK KKK KKK kKR kX KKK KKK RORK KRR KRR MORE HEN dOKK X¥X

K ARKAIK KA KIARRK
X X
*® CHAN X NEL THRU SECTION X-38
¥ ¥
LS 2989229 322024

HYDROGRAFH ROUTIMG DATA

Hgng




‘ 48 FK KINEMATIC WAVE STREAM ROUTING
: L Z200. CHANNEL LENGTH
s L0150 SLOFE :
N L0355  CHANNEL ROUGHNESS COEFFICIENY
ch .00 CONTRIBUTING AREA
SHAFE TRAF  CHANNEL SHAFE
wh 40,00 EOTTOM WIDTH OF DIAMETER
z .00 SILE SLOFE
£33
’ KINEMATIC STREAM ROUTING USED FOR THIS REACH o SN
8] -
COMPUTED KINEMATIC PARAMETERS
ALFHA M DT (MIN)  IX (FT)
) 4604 1,667 1.67 1600.00
‘ ®x% KKK XXX XXX XX
- HYDROGRAPH AT STATION CHAN
P FEAK FLOW TIME MAXIMUM AVERAGE FLOW
. 6-HR 24-HR 72-HR 12.42-HR
‘ + - (CFS) (HR)
) (CFS)
+ 1406. 6,67 223, 110, 110, 110.
. (INCHES) 1.608 1,645 1.645 1,645
“y (AC-FT) 111, 113, 113, 113,
CUMULATIVE AREA = 1.29 SQ MI

A KKK HOKE KKK KKK KKK KKK KKK KKK KKK KKK KKK KXKX *** KKK KKK KKK KRR KKK KK KKK KKK KKK KKK KKK XKR KKK K0k KKK OKEKX KKK K¥X REX

KRKKRKKKKKRRKX
X X
} 49 KK X SW8 X
X X
KRRRRRRRRRKKAKk
w
SUBBASIN RUNOFF DATA
P 50 BA SURRASIN CHARACTERISTICS
) TAREA +20 SUBBASIN AREA
) FRECIFITATION DATA
8 PH LEFTHS FOR  10-PERCENT HYPGTHETICﬁL STORM
_) L HYIIHO—GS tee e FEEN Pty TP~40 svetsvevesivene tetrrer ey TF"'49 DR R A Y
S-MIN  15-MIN 60~MIN 2-HR 3-HR 6-HR 12~HR 24-HR 2-Liay 4-IAY 7-LAY  10-TIAY
+47 .92 1.561 1.72 1.82 2.07 2.30 2,53 + 00 + 00 +00 +00
Il
STORK AREM = + 20
91 L8 SCS LO8E RATE
STRTL J1E 0 INITIAL ARSTRACTION
CRUNBR - 94,00 CURVE NUMBER

RTIMF .00  PERCENT IMPERVIOUS AREA




G2 uD §CE DIMENSIONLESS UNITGRAFH
TLAG +4%  LAG
kK
UNIT HYDROGRAFH
29 ENI~OF-FERION ORDINATES
15, 47, 96. 154, 189. 196. 185, 1460. 128, F1.
69 53. 41. 31, 23, ig. 13. 10, 8. e
4., 2. 3. 2. 2. 1. 1. 1. 0.
oKX L34 4 b2 ¢4 Xk X KX
) HYDROGRAFPH AT STATION sug
TOTAL RAINFALL = 2,29, TOTAL LOSS = .62y TOTAL EXCESS = 1.67
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-~HR 24-HR 72-HR 12.42-HR
+ (CFS) (HR)
(CFS)
+ 202, b6+67 34, 17. 17. 17.
: (INCHES) 1.598 1,651 1.431 1.651
(AC-FT) 17. 18, 18. 18, -

CUMULATIVE AREA = +20 SO MI

KEE KKK KKK KKK KKK 0K KKK KKK KKK KKK KKK KKK KKK KKR KKk KKK AR KKK KEX KKK KKK KKK B0KE KR K KKK KX KKK Kok doKK

KRRIKKRKKKRK KKK
X *
53 KK % COMEL X
X X
KRRRRERHRKKOKAK
54 HC HYTIROGRAFH COMBINATION
1CoMF 2 NUMEER OF HYDROGRAPHS TO COMRINE
X¥X
b2 2 *kX £33 L 2.2 8 *Xk

HYDROGRAFH AT STATION COMEL

FEAR FLOW TIME MAXIMUM AVERAGE FLOW .
&—HR 24-HR 72-HR 2442-HR
+ (CF8) (HR)
(CFS)
+ 1609, 667 297, 127, 127, 127,
(INCHES) 1.606 1,646 1.646 1.644
(AC-FT) 128. 131. 131, 131,
CUMULATIVE AREA = 1.49 SQ MI

e wEck SORE ok R KKK IR Ror koRk KR Rk RER ORI RN ORAOK KHCE REX 0K KKK KE¥ ok RRK RN SRR KRR RRE Kook ok

PAF S TS 34482233
L8 *

ES

Yo
-4

Lo 2]

$ok

XK KKK KEX

$AE HAK




MAY 1235 00 L00 .00 0.

G 20 ¥ S OMAY 1950 5 +01 00 01 .
5 MAY 1340 21 00 Q0 00 Ge .3 S MAY 1999 ?6 L 01 00 01 Q.
OOMAY 13485 22 00 00 +00 o * T MAY 2000 97 01 +00 01 @
S MAY 1350 28 + 00 Q0 00 0. * S MAY 200% 98 a0 00 Q1 .
S MAY 1355 24 00 +00 + 00 0. . X S MAY 2010 99 + 01 -+ 00 +01 3.
5 MAY 1400 29 + 00 «00 +00 0. * S5 MAY 201% 100 01 + Q0 01 8.
S MAY 1405 26 +00 +00 +00 0. 3 3 MAY 2020 101 +01 +00 + 01 S
9 MAY 1410 27 +00 + 00 .00 0. X S MAY 2029 102 +01 .00 +01 7.
S MAY 1415 2 00 + 00 . 00 0. ¥ I MAY 2030 103 £ 01 «00 +01 7.
S MAY 1420 29 +00 +00 + 00 0. * O MAY 2035 104 »01 .00 01 7.
O OMAY 1425 30 .00 00 .00 0. X S MAY 2040 105 01 +00 01 7
S MAY 1430 31 00 +00 +00 0. * S MAY 2043 104 .01 Q0 01 7.
S MAY 1435 32 +00 + 00 00 0. b 4 S MAY 2050 107 + 01 +00 +01 b LB
S MAY 1440 33 .00 00 00 0. X S MAY 2055 108 +01 + 00 .01 b, o
S5 MAY 1445 34 +00 +00 +00 0. X S MAY 2100 109 + 01 + 00 +01 b
S MAY 1450 35 + 00 +00 +00 0. X S MAY 2105 110 +01 +00 01 b
5 MAY 1485 36 .00 +00 +00 0. * D MAY 2110 111 +01 +00 .01 be
I MAY 1500 37 00 + 00 .00 0. X S OMAY 2115 112 00 +00 +00 "G
S MAY 1505 38 + 00 +00 +00 0. % S MAY 2120 113 .00 + 00 .00 S
S MAY 1510 39 +00 + 00 00 0. X S MAY 2125 114 +00 .00 .00 S.
5 MAY 1015 40 .01 «01 +00 (o X S MAY 2130 115 +00 +00 + 00 4,
O MAY 1520 41 01 01 00 0. X 5 MAY 2133 116 00 +00 .00 4.
S MAY 1825 2 +01 +01 +00 0. X S MAY 2140 117 + 00 + Q0 +00 4,
S MAY 1530 43 01 +01 +00 0. * 5 MAY 2145 118 .00 +00 .00 4,
o MAY 1539 44 +01 01 «00 0. X S MAY 2150 119 +00 + 00 + 00 4,
S MAY 1540 4% +01 +01 +00 0. X S MAY 2135 120 .00 + 00 .00 4,
S5 MAY 1545 46 01 +01 .00 0. 4 o MAY 2200 121 «00 «Q0 +00 4,
9 MAY 1550 47 .01 .01 .00 0. 3 S MAY 2205 22 00 +00 +00 4.
S MAY 1555 48 +01 «01 +00 1. X S MAY 2210 123 + 00 +00 .00 4.
9 MAY 1400 49 +01 .01 +00 1, X G MAY 2215 124 00 00 «0Q 4. .
S MAY 1609 50 +01 .01 +00 1. X S MAY 2220 125 00 + 00 + 00 4,
5 MAY 1610 a1 +01 01 00 1,. 3 S MAY 2225 126 00 00 +00 3. o
S MAY 1615 52 +01 .01 .00 1. * S MAY 2230 127 00 «00 +Q0 3.
5 MAY 1620 53 «01 01 00 1. * S MAY 2235 128 +00 +Q0 +0Q0 Z.
O MAY 1625 54 +01 +01 + 00 2. X S MAY 2240 129 .00 +00 00 3.
S MAY 1630 55 + 01 .01 + 00 2 X 9 MAY 2245 130 00 +00 00 3.
S MAY 1635 =T +01 .01 00 2. %X S MAY 2250 131 00 + 00 00 3.
S MAY 1640 57 +01 +01 +00 2, X S MAY 2285 132 + 00 +00 00 3.
S5 MAY 1645 o8 +01 01 .00 2. % 5 MAY 2300 133 00 + 00 +00 3.
S5 MAY 1650 99 + 01 +01 .00 2. X S MAY 23085 134 +00 +00 .00 3.
O MAY 14635 60 +01 +01 +00 2, * S MAY 2310 135 200 + 00 00 3.
S MAY 1700 61 +01 .01 .00 3. - X 9 MAY 2315 136 +00 + 00 00 3.
5 MAY 1705 62 01 «01 +00 3. X 5 MAY 2320 137 .00 + 00 200 3.
S MAY 1710 &3 + 01 +01 +00 3. X S MAY 2325 138 +00 + 00 +00 3.
S MAY 1715 64 +01 +00 +00 3. X 5 MAY 2330 139 «00 + 00 .00 3.
S MAY 1720 65 +01 00 +00 3. X 9 MAY 2335 140 + 00 + 00 00 Z.
S5 MAY 1725 66 +01 +00 +00 3. 3 I MAY 2340 141 +00 +00 .00 3.
5 MAY 1730 67 101 01 +00 3. X S MAY 2345 142 +00 .00 <00 3.
S MAY 1735 68 «01 .01 +00 4, X 3 MAY 2350 143 +00 + 00 .00 3,
5 MAY 1740 69 01 w01 +00 4. ¥ 5 MAY 2355 144 +00 +00 +00 3.
S MAY 1745 70 + 05 +03 +02 7. X 6 MAY 0000 145 +00 00 00 3,
S MAY 1750 71 + 05 03 .03 15, X 6 MAY 0005 146 +00 +00 .00 3,
5 MAY 1755 72 108 +03 104 - 24, % & MAY 0010 147 +00 00 +Q0 3,
S MAY 1800 73 «10 .04 +06 36, X & MAY 0015 148 Q0 Q0 00 2.
5 MAY 1805 74 13 e +09 04, X & MAY 0020 149 00 00 00 2.
S MAY 1810 73 24 06 2 ?1. X 6 MAY 0025 150 +00 00 00 2.

’ X
**X**************X*X********************#****X*********************#**********#X**X***X*X******X*X******X****X*%X***X**X*****X***i#
TOTAL RAINFALL = 2.29, TDTﬁLFLOSS = 52y TOTAL EXCESS = 1,67
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&—HR 24-HR 7I-HR 12, 42-HR
+ (CF®) (HR)
(CF8)

*+ 2%, 4433 24, 1&.

-

1
ey
"y
-



55 KK b3 SWaa %
#* X
RHKRRKKREKREXK
59 KO QUTFUT CONTROL VARIABLES
IFRNT 1 FRINT CONTROL
IPLOT . 0  PLOT CONTROL
QsCAL 0. HYDROGRAFH FLOT SCALE

SUREASIN RUNOFF DATA

86 EA SUBEASIN CHARACTERISTICS
. TAREA +14 SUERBASIN AREA

FRECIFITATION DATA , S

23 8 PH DEFTHS FOR 10-FERCENT HYPOTHETICAL STORM ’
ter e HYBRD-ZS DR IR trEPIIIIEEEEL S TF~80 soetevreesersne L A R TP—4F 1evoesessne

S5-MIN 15-MIN 40-MIN 2-HR 3-HR 6-HR 12-HR 24~HR 2~1AY 4-TIAY 7-DAY  10-DAY

£y .47 .92 1.61 1,72 1.82 2,07 2.30  2.53 .00 ,00 .00 .00

. STORM AREA = .14

<t

57 LS SCS LOSS RATE

STRTL .13 INITIAL AESTRACTION

o CRUNER 94,00 CURVE NUMBER N
KTIMP .00 PERCENT IMPERVIOUS AREA

" 58 UD SCS NIMENSIONLESS UNITGRAPH
TLAG +14  LAG

) KKK ) *

WARNING ¥%% TIME INTERVAL IS GREATER THAN .29%LAG
UNIT HYDROGRAFH
10 END-OF-PERIOD OROINATES
151. 371, 299, 138, 67 31. 15, 7 4., 2

T T L L S Tttt sttt rre ettt e s e e et eesees TeC eSS 3 2288 S SR SRR 2282 S SR L 2282 S R SRR SRR R R S st il ot stl) e

HYDROGRAFPH AT STATION SWeA
) ***X*******************X*********X*************#*X*************************X*******#************#******************X*********#X****
.- %
DA MON HRMN ORD RAIN 1L.0SS EXCESS COMF @ X 0iA MON HRMN ORI RAIN LOSS EXCESS COMF Q
wd X
S MAY 1200 1 .00 +00 +00 O % 5 MAY 18135 76 46 + 06 +40 176,
5 MAY 1205 2 +00 00 +00 i 0. b S MAY 1820 77 .18 + 02 +16 W4,
) S MAY 1210 3 .00 Q0 00 0. * S MAY 1820 78 11 e +10 233,
5OMAY 1215 4 + 00 .00 00 Q. X 5 MAY 1830 79 W07 +01 06 170.
5 MAY 1220 S 00 .00 .00 0. X 5 MAY 1835 80 +06 «00 05 120,
o S oMAY 1220 [ .00 Q0 +00 0. X S MAY 1840 21 05 + 00 .05 a8,
5 MaY 1230 7 00 Q0 00 0. % T MAY 1840 82 01 Q0 01 &5
5 MAY 1235 8 00 00 +00 0. X 5 MAY 1850 83 + 01 00 01 41 .
J S MAY 1240 ? .00 00 +00 0. X S MAY 1839 84 .01 +00 0l 235,
5 MAY 1240 10 .00 + 00 00 O. * S MAY 1900 85 01 +00 .01 17
5 MAY 1250 11 .00 +00 +00 Q. X S MAY 1905 86 01 + 00 .01 12,
? 5 MAY 1250 12 .00 + 00 .00 0. L S MAY 1910 87 +01 +00 .01 10,
S MAY 1300 13 00 Q0 +00 0. * S MAY 1913 88 01 00 01 9.
5 MAY 1305 14 00 00 + 00 0. ¥ S MAY 1920 89 +01 <00 01 ?,
% OMAY 1310 15 <00 Q0 00 0. ¥ S MAY 1923 90 01 =00 01 e,
5 oMaY 13195 14 00 00 +OC O, ¥ G MAY 1930 @1 <01 SO0 01 G
5 oMAaY 1320 17 + Q0 +00 00 G X S MAY 1930 92 01 L 00 01 8.
- 5 oMaY 1325 18 +00 + GO 00 0. % 5 MAY 1940 LA <01 D0 01 .
5 MaY 1330 19 +00 00 00 O ¥ S MAY 1940 kL <01 s L0 €.




{INCHES) 1,599
(AC-FT) 12

CUMULATIVE AREA =

14862 e HE2
12, 12,

H

+14 8Q MI

L. 8642

12,

LR Rk REK EOKK EKK OKKE KKK K KKK KKK KKK REK KKK KKK KKK Rk oEK ok 00K KKk ok doRk KRk Kbk Xk XKk K% RORE KRR AR ok RRK kK

60 KK

61 RA

63 un

XXX

TOTAL
FE&AK FLOW
+ (CFS)

+ 192,

RRKKRKAKKKKN KK
X %
¥ SW4 X
X X
KRKRKEKKKKKKRK
SUBRASIN RUNOFF DATA

SUERASIN CHARACTERISTICS
TAREA + 28

FRECIFITATION DATA

IEPTHS FOR 10-~-FERCENT HYPOTHETICAL STORM
te e e HYDRO"35 L I R RN TF-40 seveeevocreonne
S-MIN 15-MIN 60-MIN 2-HR 3~HR 6-HR 12-HR 24-HR

A7 92 1.61 1.72 1.82 2,07 2.30 2.53
STORM AREA = 25
SCS LOSS RATE .
STRTL »13 INITIAL AKSTRACTION
CRVUNER 24,00 CURVE NUMBER
RTIMF .00 PERCENT IMPERVIQUS AREA
SCS DIMENSIONLESS UNITGRAFH
TLAG +68 LAG
XXX
UNIT HYDROGRAPH
43 ENI-OF-FERIOD ORDINATES
7 21. 41, 48, 103. 135, 156,
147, 132, 113, ?1. 73. 60, 50.
24, 20, 16, 14, 11, e 8.
4. 3. 2 2. 2, 2. 1.
00 00 00.
L 2.2 ¢ XXX L2 ¢ 3 KKK
HYDROGRAFH AT STATION Swa
RAINFALL = 2.29, TOTAL LOSS = «42y TOTAL EXCESS = 1.467
TIME MAXIMUM AVERAGE FLOW
y—HR 24-HR 72-HR 12.42-HR
(HR)>
] (CF8)
6.92 43 ¢ 21. 21. 21.
(INCHES) 1,599 1.641 1.641 1.641
(AC-FT) 21, 22 22, 22.
CUMULATIVE AREA = .25 8Q MI

SUEBASIN AREA

trtErEOEE N O TFP-49

2~0AY
.00

166,
42,
be
10

4—-TeY
+Q0

16
3

7.
S
=

e

1.

tre LI ety

7-LaY

000

10-TIAY
+00

160.
C 29
4,
1.




R R RN E T IEI TSI T T I s S v SR I T AR ST AP LA S A St A2 S AR S 0 S U0 2 LR 2 3 kb sk ook Aok ook oRR 00k o *#*>*¥*

HEEERRRKERKKKK
o X 3
fa 64 KK % sW9 X
* ¥
ERERKKKRRKEKRK

SUBRASIN RKUNOFF DATA

o &5 RA SUBRASIN CHARACTERISTICS
TAREA +35 SURBASIN AREA
a FRECIFITATION DATA
) 8 FH DEFTHS FOR 10-FERCENT HYFOTHETICAL STORM
"h_) IR N HYDF\'D"35 te e e RN N A RN N TF"'40 trEEEEEE L I trrer e LS TF-49 covrrsrossn
S5-MIN 15-MIN 60-MIN 2-HR 3~-HR 6-HR 12~-HR 24-HR 2--nAY 4-lIAY 7-0AY  10-TIAY
47 .92 1.61 1.72 1.82 2,07 2.30 2,53 «00 + 00 +00 00
-/
STORM AREA = + 35
o 66 LS SCS LOSS RATE = B
STRTL +27 INITIAL ABSTRACTION e
CRVUNER 88,00 CURVE NUMBER
») RTIMFP +00 PERCENT IMFERVIOUS AREA
67 Un SCS DIMENSIONLESS UNITGRAFH
) TLAG .99 LAG
. XXk¥
~J
UNIT HYDROGRAFH
61 END-OF-FERIOIN ORDINATES
4, 12, 23. 36, S2. 73 97 120. 139. 193,
161, 163, 163. 159, : 151. 142, 131. 119. 105, 89, ol
76 67, a8, o1 ) 45 . 40. 35. 31, 27, 23, N
21, 18. 16, 14, 12. 11, 9 8. 7. b
b Se 4, 4, 3. 3. 2. 2. 2. 2.
2. 1. 1. 1. 1. 1. ) 1. 1. 0. 0.
2 0,
KKk XKX X% KKK *KXK
«J
HYDROGRAFPH AT STATION SWe
" TOTAL RAINFALL = 2,29, TOTAL LOSS = 1,09, TOTAL EXCESE = 1.20
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
D , 6~HR 24-HR 72-HR 2,42-HR :
+ {(CFS) {HR) - e
(CFS) o :
2 + 144, 7.25 44, 21, 21. : - 21,
(INCHES) 1.157 1,156 1.166 1166
’ CUMULATIVE AREA = L35 B8R MI
EAY ORME RO MOKE 00K k¥ Mok KKK K R SN R ok Rk XKk KEEOEER ORKK BOKK KKR MoK ok RORY SOIE SO UK OOE RNOf okl ol ok R XA




S ) KRREY KRR LKA
¥ X
68 KK * SWi0 X
* *
HRKKEK KKK KKK KR
SUREASIN RUNOFF DATA
459 EA SUERASIN CHARACTERISTICS
TAREA .13 SUBEASIN ARER
“ FRECIFITATION DATA .
’ 8 FH DEPTHS FOR 10-FERCENT HYFPOTHETICAL STORM
LK B N 3 HY['RO_35 EIC N 4 RS I SRR N Y A TF'-40 PR I B I tEE L EE PSS TF"‘A? t P PP EE S
o S-MIN  15-MIN  60-MIN 2-HR 3-HR 6-HR  12-HR  24-HK  2-DAY  4-DAY  7-DAY  10-DAY
<47 .92 1.61 1.72 1.82 2,07 2.30 2,53 .00 .00 <00 .00
" STORM AREA = .13
‘ 70 LS SCS LOSS RATE
o STRTL .27 INITIAL AESTRACTION
CRVUNER 88.00 CURVE NUMBER
RTIMF .00 FPERCENT IMPERVIOUS AREA
R
71 UL SCS DIMENSIONLESS UNITGRAFH ;
) TLAG .71 LAG
W
KKK
) . . UNIT HYDROGRAFH
i 4% ENI-OF~FERIOD ORDINATES
3, 10, 19, 32, 48, 64. 75, a8z, 84. 82, -
3 ' 77+ 70, b2, 52, 42, 34, 28. 24, 20, 17
14, 12, 10. 8. Y b, 5., 4, 3. 3,
2. 2. 2, 1. 1. 1, 1, - 1. 1. 0.
0. 0. 0. 0. 0. ‘ B
KKK XXX KKK KKK KX R
HYDROGRAFH AT STATION SW10
J TOTAL RAINFALL = 2.29, TOTAL LOSS = 1,09, TOTAL EXCESS = 1.20
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
9 &~HR 24~HR 72-HR 12,42~HR
+  (CFS) (HR)
(CFS)
") + 70. 7.00 16, &, 8. " 8.
(INCHES) 1.166 1.178 1.178 1,178
(AC-FT) 8. 8. 8. 8.
0
CUMULATIVE ARE® = (13 S0 MI
J
' kK ENK KR WRR REK Rk Sok¥ KRR KKY KOOE KIOE O0E 0k KX KRR KKR KR KRR KKK KKK RE¥ KER M0 REK KKK EKE KN R0 KRR RKE KK HKK KKK
FRERERRAK KNk
X *
72 KK * SW1l %
* ¥
SO ROROR O OOk




N ' SURRASIN RUNOFF DIATA
73 BA SURBASIN CHARACTERISTICS
TAREA +10 SUEKEASIN AREA

FRECIFITATION DATA

8 FH DEFPTHS FOR 10-PERCENT HYFOTHETICAL STORM
LR HYDRO-3% ¢oeese D A R A TF=40 siveevsrssssnvn teererreree TF=4% tioeverrons
S-MIN  15-MIN 60-MIN 2-HR 3-HR &~HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY. 10-TAY
47 92 1.61 1.72 1.82 2.07 2.30 2.53 + 00 00 00 00
STORM AREA = .10 :
74 LS SCS LOSS RATE B
STRTL +27  INITIAL ARSTRACTION :
CRUNER 88.00 CURVE NUMEBER
RTIMP +00 FPERCENT IMFERVIOUS AREA
75 Un SCS DIMENSIONLESS UNITGRAFH
TLAG «50 LAG
KKk

UNIT HYDROGRAFH
32 ENI-OF-PERIOD ORLIINATES.

&, 18. 34, &1, 80, 89, 89, 81, 71. =7,
42, 32, 25, 20, 16, 12, 9. 7. 6o 4,
3, 3, 2, 2, 1. 1. 1. 1. 0. 0.
0. T,
KKK KEK KKK KK XRK
HYDROGRAFH AT STATION SWil
TOTAL RAINFALL = 2.29, TOTAL LOSS = 1.09, TOTAL EXCESS = 1.20
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
b-HR 24-HR 72-HR 12.,42-HR
+  (CFS) (HR)
(CFS)
+ 69, 6,75 132, & & b,
CINCHES) 1.171 1.186 1.186 1,186
(AC-FT) by b b by
CUMULATIVE AREA = .10 SQ MI
1 .
RUNOFF SUMMARY
FLOW IN CURIC FEET FER SECOND .
TIME IN HOURS, AREA IN SQUARE MILES
: FEAK  TIME OF AVERAGE FLOW FOR MAXIMUM FERIOD FASIN MAX TMUM TIME OF el
. OFERATION STATION FLOW FEAK . AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR
HYDROGRAFH AT
+ a1 1331, 6475 248, 124, 124, 1.45
ROUTED TO ’
+ CHA 1315, 6,83 248, 123, 123, 1.45

HYIROCGRAFH AT
+ sW2 &02. 6,58 93, : 46 . Aé, [t ]



2 COMRINEDR AT

. s coMEL 1617, 6.75 241, 169, 169 1.99
ROUTED TO
+ CHAN 18116, 6.75 340, 168, 168, 1.99
ROUTED TO
+ CHAN 1800. 6,75 340, 167, 167, 1.99
HYDROGRAFH AT
+ SW3 79. 7.25 24, 11, ©o11, 27
2 COMRINED AT . .
o + COMEL 1843. 6.75 3483, 178. 178. 2026 e
~ HYDROGRAFH AT . ,
{3 o+ SWS 623 650 . 81. 40, 40, 47
. ROUTED TO )
Y + CHAN 604, 6.50 81. 40, 40, 47 4
ROUTED TO
- + CHAN 603, 6.58 82, a1. 41, 47 .
HYDROGRAFH AT . R
+ SWé 477. 6.67 82, 41, 41, .48
) HYDROGRAFH AT
o + SW7 359, 6467 58, 29, 29, .34 i
) 3 COMBINED AT , N
) + COME1 . 1416, 6067 223, 111. 111, 1.29 T
) ROUTED TO
) + CHAN 1406, 6467 223, 110, 110, 1.29 .
HYDROGRAFH AT T
+ SW8 202, 6,67 34, 17, 17, 20
2 COMRINED AT
+ ) COME1 1609. 6,67 257, 127, 127, 1.49
' HYDROGRAFH AT
i) + LT 254, 6433 24, 12, 12, W14
HYDROGRAFH AT .
i + S04 192, 6492 43, 21, 21, .25 ;
‘ HYDROGRAFH AT ‘ ‘
o + SuW9 144, 7.25 44, 21, 21 35 '
) ) HYDROGRAFH AT
i + SW10 70, 7,00 16, 8. 8. W13 AT
HYDROGRAFH AT
J + v SW11 694 6475 13, b, b .10
1 HEC-1 INFUT ,///// FAGE 1
} L INE Thesnsensdoneseno@oerorsssBoorosseBerrsrseeTovverersdosnserseZrasrsrsBoresceePeeressll

*¥% WARNING *%% ZZ-CARD MISSING

1
2 Iz
1 . Fokstok
- FLOOD HYIROGRAFH PACKAGE HEC-1 (IBM XT S12K VERSION) -FEE 1,1983

11,5, ARMY CORFS OF ENGINEERS, THE HYDROLOGIC ENSTHEERTNG CFNTFR. 409 SFONNT STRFFT. NAUTSE. Na. 5814




XEKR

-

ERROR 1 CARD NO. 1
IT HYDROGRAFH TIME DATA
NMIN 5. MINUTES IN COMFUTATION INTERVAL
INATE SMAYS7 STARTING DATE
ITIME 1200 STARTING TIME )
NQ 150 NUMBER OF HYDROGRAFH ORDINATES . A
NIDATE 6MAY87 ENDING DATE : _ BTN
NDTIME 0025 ENDING TIME )
] COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 12,42 HOURS -
Y ' ENGLISH UNITS
SUBEASIN RKUNDFF DATA

0 EA SUBEASIN CHARACTERISTICS
TAREA +00 SURBASIN AREA

FRECIPITATION DATA

W 0 FH BEFTHS FOR 10-PERCENT HYPOTHETICAL STORM
veeee HYDRO-3S sosseoe PIE L EPEEEIELIEOLY TF—40 tosevesevrssoese vesevssvree TP=49 sovvevocren
S-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-TAY 7-DAY  10-DAY
) <47 92 1.61 1.72 1.82 2.07 2.30 2.53 +00 .00 .00 00

STORM AREA = +00 SN

0 un SCS DIMENSIONLESS UNITGRAFH
TLAG +50  LAG




RN
FLOOD HYDROGRAFH PACKABGE HEU-1 (IBM XT S12K VERSIUN) -FEB 1,1935
U.S. ARMY CORFS OF ENGINEERS, THE HYDROLUGIC ENGINEERING CENVEKR, 609 SECUND STREET, DAVIS, CA. 95616
¥ N % |

/57 Je
SEGMENT 2 - BEHOT-RCAD TO CHAMPION DRAIN
100 yr - 24 hr event

THIS HEC-1 VEKSION CONYAINS ALL DOPTIONS EXCEFT ECONOMICS, AND THE NUMBER OF FLANS ARE REDUCED TO 3

1 HEC-1 INPUT PAGE 1
1]
LINE IDeeeeveotoceaceaPencanceBenceneeBoseeseeSanasansboseneeaTeserseeBioeseesTaueenall
. 1 ID SOUTHWEST LOUP HYDROLNIGY ESTRELLA & EILLIOT RES MODELED
2 1D SOUTH OF THE SALT RIVER  DIHCHARGE IN1O CHAMFION DRAIN
3 ID FUTIJRE CONDITINNS 11/20/87 100 YEAR 24 HIUR ANALYSIS
- *DIAGRAM
4 T S 20NAVE7 1200.0 150.00
5 10 3
i 6 KK BA4
» 7 BA 2.15
) 8 PH 0.77 1.52 2,66 2,62 2.97 3.35 T 49 4.04 :
9 LS 8v.00
10 up .41
)
11 , KK BAS
12 BA 9.5
13 LS 84.00
14 up 4.28 . : PRI
15 KK  COMB1
16 HC 2
N 17 KK BA3
18 BA .30
19 LS 96.00
L 20 uD .25
: 21 KK BAG
,_: 22 BA 4.69
23 LS 85.00
24 uD 4.39
25 KK CHME
26 HC 2
27 KK BAB
28 BA 1.03
29 LS 83.00
30 up .91
3 KK~ COMES
22 HE z
- I3 KK BA&LB
: 34 BA 1.30




) 35 CoLs ~ 8s.00
36 uD 2.9
37 KK BAZ
38 BA 1.13
39 LS 97.00
40 uD 0.25
1 ‘ _ HEC-1 INPUY PAGE 2
LINE IDveveeeelocasceaPacnsasoTecnueaseBeceeeeeSenvanesbucecansZannaneeBriancanafecanaald
~ ' 41 KK BA&A . .
=t 42 BA 1.62
43 LS 85.00
. 44 up 3.32
45 KK  COMBS
a6 HC 2
47 KK comB
48 HC 2
‘ a9’ KK  B3IBA ’
50 BA 0.20
e S1 LS , 90.0
s2 uD 0.65
- s3 KK BA1
54 BA 2.44
55 LS 90.00
i) s6 uD 0.465 -
57 KK COME
3 58 ) 1
59 HC 2
50 KK  ESTER
61 RS 1 ELEV 1015 o it
&2 SL 1017.2 &63.6 0.6 0.5 : i
63 sv o 8.y 27.2 45. ¢ 65.0 B4.& 104.7 125.3 146.4  168.0
&4 sV 190.1
&5 SE 1015 1015.8 1017.3 1018.8 1020.3 1021.8 1023.3 1024.8 1026.3 1027.8
66 SE  1029.3
&7 ss 1050 0 3.0 1.5
3 68 KK BA7A ,
69 BA 1.72
70 LS 89.00
i 71 uD 1.32
72 KK CUME
i 73 HC 2
74 KK BA7
75 BA 1.65
76 LS 89.00
77 ' up 1.31
78 KK CiMB
79 HC 2
1 . HEC—1 INFLO FPAGE =
LINE LD veevscloseecaaBeoeeeneSuvecassBonnesecSennanncbosaaseaZocancncBoceannaPaions.10




T 80 KK ELLIT ' -
81 RS 1 ELEV 1014 0
82 sL 1018  50.3 0.6 0.5
83 sv 0 12.8 25.8 3.9  S2.1 65.4 78.8  92.4  10A.1  110.7
B4 8V 119.9
85 SE 1016 1016.7 1017.4 1018.1 10188 1019.5 1020.2 1020.9 1021.6 1021.8
86 SE  1022.3
87 88 1050 0 3.0 1.5
88 72
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (V) ROUTING (==-») DIVERSION OR FUMP FLOW .
NO. (.) CONNECTOR (<=-=) REfURN OF DIVERFED OR PUMFED FLUOW
o & BA4
» 11 . BAS
15 COMEL.eueannnenes
17 . BA3
. . A
" 21 . . BAG
) 25 . CUMB.sevevnnnnns
) 27 . . BAH
31 COMBI. e o cevennseannnncnosanes
33 . BAGE
37 . ) BA2
; a1 . . . BAGA
- 5 . . CIMBS. cecaunsnoss
. a7 ) COME. 4o avnnnnnns
49 ) . B3BA
53z . . ] BAL
57 . . CUMB. v cevenonnnn
) ) v
. . v
- &0 ; . ESTER




68 . . . BA7A
72 . X COMBL s e nrnenenne
74 . . . BA7
78 . . COMBe e enesnanans
. . v :
- . . v . wia
: 80 . . ELLIT o

P (#%%) RUNOFF ALSO COMPUTED AT THIS LOCATION
0 1 Y
FLOOD HYDRUGRAFH PACKAGE HEC-1 (IEBM XT S12K VERSION) -FER 1,1985
U.S. ARMY CORPS OF ENGBINEERS, HE HYDROLIGIC ENSINEERING CENMER, 609 SECHND STREET, DAVIS, CA. 93616
ERRW . .

SOUTHWEST L1OP HYDROLOGY ESTRELLA & ELLIOT RES MODEIED
SOUTH OUF THE SAL T RIVER DISCHARGE INTO CHAMFION DRAIN

FUTIRE CONDITIUNS 11/20/87 100 YEAR 24 HIOUR ANALYSIS TR

- S 10 OUTPUT CONTROL VARIABIES
IFRNT I PRINT CONYROL
“ IFPLOT O PLOT CONTROL
-~ QsCAL : 0. HYDROGRAPH FLOT SCALE
. IT HYDROGRAFH TIME DATA )
4 NMIN S MINUTES IN COMPUTATION INTVERVAL
IDATE 20NNVB7 STARTING DATE
ITIME 1200 STARTING TIME
NQ 150 NUMBER OF HYDROGRAFH OROINAIES
NDDATE 21NOVB7 - ENDING DATE .
NDTIME 0025 ENDING TIME . :
COMPUTATION INYERVAL .08 HOURS

TOTAL TIME BASE 12.42 HOURS

ENGLISH UNITS

FHNH NN WHH HEN WM N WM W N NN KR RN EEN WM WWF WRF WM NI NN N HHN NN FAN N AR KRR AR RHE XX HRE AXE KRN * %%

WA I I

= * *
& KK * BA4 %

* *

NI I KW

SUBBASIN RUNOFF DATA

7 BA SUBBASIN CHARACTERISTICS
TAREA ’ 2.15 SUBBASIN AREA

FRECIFITATION DATA

- 8 PH DEFTHE FOR O-PERCENT HYFUTHEY ICAL STORM
sesve HYDRO-3IS ...... sessessasscanse IP=80 ciceacacencnnns terenceeens TP=49 (oiainia.,




----------‘-------
S~-MIN 15-MIN 60-MIN 2-HR T~HK &-HR 1Z2-HR ~ 24-HR 2-DAY 4-DAY 7-DAY - 10-DAY : . - -

.77 1.52 2.66 2.82 2.97 3.38 3469 4.04 .00 .00 .00 - « 00
SI10RM AREA = 2.15

g LS SCS LOSS RATE

STRTL .25 INITIAL ABSTRACTION

CRVNBR 89.00 CURVE NUMBER

RTIMP .00 PERLCENT IMPERVIOUS AREA
10 UD . SCS DIMENSIONI.ESS UNITGRA#H

TLAG .41 LAG
AW R )

UNIT HYDROGRAFH
27 END-(F-FERIOD QORDINATES

205. &627. 1314. 1931, 2281. 2266. 1991, 1618, 1148, 834.
619. 466. 339. 254. 188, 139. 103. 77. 57. 2.
i 31. 24, 19. 13. 9. S. 0.
X XK L2 2] 223 *H % W%
HYDROGRAPH AT STATION BA4
TOTAL RAINFALL = I.69, TOTAL LOSS = 1.16, TOTAL EX(LESS = 2.54
FEAK FLOW TIME MAXIMUM AVERABE FLUOW
p; &-HR 24-HR 72-HK 12.42-HR
+ (CFS) (HR)
(CF8)
y o+ 3591. . 6,67 548, 281, 21, 28t.
(INCHES) 2.45%5> 2.514 2.514 2.514 :
(AC~FT) 281. 284d. - 289, -

CUMULATIVE ARFA = 2.15 Q@ MI

RN W MW MW RN N RN N N R N N NN R WK RN RN HHH RNH PN WNR A RN FHE N R N RN NHE RN KK XN XN

.
P L s T T
* *
11 KE * BAS #
i * *
) PErT Ty YTy sy

SUBBASIN RUNOFF DATA

12 BA SUBBASIN CHARACTERISTICS
TAREA 9.50 SUBBASIN AREFA

FRECIPITATION DATA

8 PH DEFTHS FOR O-PERCENY HYPDTHE1ICAL STORM
esees HYDRO-3IS .....n cesassesavaasnes TP=40 sviitecnacnnnane cevesscenens P49 L.cueeinnen
S-MIN 1S5-MIN &60~-MIN 2-HR I-HR &-HR 12~HK 24-HR 2~-DAY 4-DAY 7-DAY  10-DAY
77 1.852 2.66 2.82 2.97 3.39 3.469 4.04 Nuls) .00 00 .00
STORM AREA = ?.50
12 LS SCS LUSS RATE
- STRTL <38 INITIAL ABSITRACIION

CRVNBR B4.00 CHRVE NUMBER




717.
1006.
1092.
1033.

880.

b62.

461.

338.

250,

183.

133.

98.

¥ %%

TOTAL RAINFALL =

FEAK FLOW TIME
+ (CFS) (HR)
+ 1997. 10.92

IR R RRN
2 %* *
15 KE * COMBY *
* *
P s s 2 T

15 HC HYDROGRAPH COMBINATION

1COMP 2  NUMBER OF HYDROGRAFHS TO CUMBINE
L 2 2
* %% * %% N * W% 3%

121.v

UNIT HYDROGRAPH TRUNCATED FROM 259

TO 150 INT
13. 19. 25.
140. 159. 176,
381. 415, 449,
752. 785. 819,
1024. 1036. 1049.
1093, 1091. 106y,
1020. 1006. 991,
B&3. B4S. 824.
637. 612, 591.
446. 432, a18.
324, 314, 304.
242. 235, 227.
176. 170. 1h4.
129. 125. 121.
94. 91, 3.
W % *

.00 PERCENT IMPFRV1(US AREA

. RTIMP
14 UD SCS DIMENSIONLESS UNITGRAFH
TLAG .28  LAG

%%

ERVALS

UNIT HYDROGRAFH
150 END-OF-PERIOD ARDINA(ES

HYDROGRAPH AT STATION

3.65y TOTAL LOSS = 1.58,

32,
197.
4a3.
85,
1048,
1087.
976.
80z.
570.
406,
296.
221.
158.
116,

BS.

3%

BAS

TOIAL EXCESS =

VOLUME = 1.00

MAXIMUM AVERAGE FLIOW

6—HR 24~-HR

(CFS)
12/8. &17.
(INCHES) 1.248 1,249
(AC~FT)} &£32. 633,

CUMULATIVE AREA =

HYDRUGRAPH AT STATION

9.50 &6 MI

cOMB1

5. &0.
219. 244.
8917. §557.
8u7. 913,
1074. 10183,
1085, 1083.
961, 947.
781. 760.
549. 528.
I9T. 380.
289, 281.
214. 208,
154. 150.
113, 110.
32, 80O.
R
2.06

72-HR 12.42~HK
&17. 417,
1.249 1.249
4£33. 633,

3% WM NI N NN RN HRE HNN NN W RN IR WM W R KRR NN N LD 2 L

74.
270.
8597.
936.
1085,
1071.
931,
7368,
206.
3bb.
273.
202.
144,
107.

78.

B,
295,

b37.
S,
1093,
1058.
?14.
713,
421,
356.
266,
195,
142,
104,

75,

104,
I20.
&77.
98=.
1090.
1045.
897.
&88.
476.
345.
258.
189.
137.
101.
73.

P EW RN N R RN R NN NNF KX HHE RN KHN KR

R




FEAK FLOW TIME MAX IMUM AVERABE FLUOW
6-HR 24~HR 72-HK 12, 42-HR
+ (CFS) (HR)
(CFS)
+ 3665, 6.67 1782. B97. B97. 897.
(INCHES) 1.422 1.482 1.482 1.482
(AC-FT) HH4, 921, 21, 921,
CUMULATIVE AREA = .11.65 S MI

+

+

NN N W W M KN NN KN NN HHE A W W RN AN NI N A RN R NN JHH R WA HWE HH A N A RN RN NN W

4636 I I 2
* *

17 KK * BAZ %
* *
BTN

SUBBASIN RUNOFF DATA

18 BA SUBBASIN CHARACTERISTICS
TAREA .30 SUBBASIN AREA
PRECIPITATION DATA
8 FH DEFTHS FOR  O-PERCENY HYFOTHE)ICAL STORM
. HYDRO=S5 seesee  aesesesnanssese TPm80 ceuveuvaranenne  sasesssssns
S-MIN 15-MIN 6O0-MIN  2-HK  3I-HR  6=HK 12-HR  24-HR  2-DAY
.77 1.82  2.66  2.82  2.97 3.5 . 3.9  4.04 .00
STORM AREA = .30
19 LS SCS LOSS RA(E
STRTL .08 INITIAL ABS1RACTION
CRVNBR 96.00 CURVE NUMBER
RTIMP 100 FERUENT IMFERVIOUS AREA
20 UD SCS DIMENSIONI.ESS UNITGRAPH
TLAG .25 LAG
R 2 2
WARNING % TIME INTERVAL IS GREATER THAN .29%LAG
UNIT HYDROGRAFH
17 END-OF-PERIOD ORDINATES
g8e. 301. 480. 480. z74. 224, 139. 0.
22. 14. 9. 5. a. 2. 1.
EX 23 5% % L X 2.4 *W%3 W
HYDROBRAFH AT STATINN BAS
TOTAL RAINFALL = .70, TOTAL LUSS = .46, TOTAL EXCESS =  3.25
PEAK FLOW TIME MAXIMUM AVERAGE FLIW
6-HR 24-HR 72-HR 12. 42-HK
(CFS) (HR)
(cFD
798. 6.50 99, 50. 0. s0.
(INCHES) 3.069 3.234 3.234 3.234
(AC-FT) a9. 52, s2. s2,

4-DAY

TP~4% teuenceesss

7-DAY 10-DAY
.00 .00 .00
Sé. 35.




CUMULATIVE AREA = .30 56 MI
XEE NN HWIE RN N NI MR RN I KRR RN K ERR N FIN KER R R RN R RRE R K KR N EHA N R XX AR R kR XN
PR 2T T2 20 2t
* *
21 KK * BAR6 *
’-'.\ * . * .
T HHI AN
- SUBBASIN RUNOFF DATA
22 BA SUBBASIN CHARACTERISTICS
TAREA 4.6% SUBBASIN ARFA
PRECIPITATION DATA
- 8 PH DEFTHS FOR O-FERCENT HYFOTHETICAL STORM
sesss HYDRO-35 ...... ervececncssansss P80 cevuvsecssnncse cenenssesss (P=4% .cciaacasen
5-MIN 15~-MIN 60-MIN 2-HR I-HR &—HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
- .77 1.52 2.66 2.82 2.97 3.45 3.69 4.04 .00 .00 .00 -0
SIURM AREA = 4.69
23 LS SCS LOSS RATE
o STRTL .35 INITIAL AESTRACTION
3 - CRVNBR 85.00 CURVE NUMBER
RTIMP .00 PERUCENY IMFERVIONS AREA
3 24 Up SCS DIMENSIONLESS UNITGRAFH
TLAG 4.39 LAG

*%¥

UNIT HYDROGRAFH TRUNCATED FROM 265 TO 150 INT ERVALS

UNIT HYDROGRAFH
150 END-NF-FERLIOD VIRDINATES
VOLUME = 1.00

3. &. P 12, 15. 21. 2d. 35. 41. 43.

? Sé. 65. 74. 83. 92Z. 101. 113, 125. 137. 14%.
161. . 17S. 191, 207. 223. 239, 256. 273. 294, 313,

332, 250. Jbb6. I82. Ik, 414. 430. 442, 455, 464.

. 47S5. 486. 494. 500. 506. 512, Si8. 523, 524. S28.
S526. §27. S2e. sze. S527. S26. S525. S2a. S520. S14.

508. S502. 496. 490. 483, 476. 4469, 462, 455. 448.

= 440. 432, 424, 416. 407. I97. zRe7. 377. I67. 357.
34S. 333, I21. 309. 297. 287, 7 277. 267. 257. 247.

239. 232. 225. 218, 211. 204. 199. 193, 187. 181.

= 175. 170. 16S. 160. 158. 150. 1464. 142, 13d. 135.
131. 128. 124. 120. 117. 113. 109. 106. 103, 100,

97. 4. 2. 1. 8é. BI. - 80. 77. /5. 73.

71. 69. &67. 65, &3, 61. 59. S7. 55. S4.

S2. S1. 49. 18. ) 47. 13. 44, 42. 41. 9.

W *H® RN RX R 2
HYDROGRAPH AT STATIVN BA&

TOTAL RAINFALL = . 3.68, TOTAL LUSS = 1.51, TOTAL EXCESE = 2.17




.

FEAK. FLOW
+ (CFS)
+ 1024.

TIME MAXIMUM AVERABE FLIW
&=~HR 24-HR 72~HR 12.42-HK
(HR)

(CFS) .
11.00 649. S14. 314. I14.
(INCHES? 1.2687 1. 208 1.208 1.288
(AC~FT) 322. 322, 522, - 322,

CUMULATIVE AREA = 4.69 S0 MI

Ja M W HHE WHN RHN WK HNN A WA N NN R KAH HEE ARN NEE HAeH N WM A KWW KK M EHE RN NN HRN HHE HNF XE KHN FHR

25 KK

26 HC

*¥*

PEAK. FLOW
+ (CFS)

+ 1035,

WA W I N R W N RN
* *
* COMB  *
* *
PR 22222 L2 Tl L2 s

HYDROGRAPH COMBINATION

1COMP 2 NUMEBER OF HYDROGRAFPHS TO COMBINE
* k%
[ 22 HNW L2 2 * %
HYDROGRAFH AT STATION COoMB
TIME MAXIMUM AVERAGE FLOW
6~HR 24~HR 72-HR 12.42-HR
(HR) ' '
(CFS)

11.00 714d. 364, Sh4. 364.

(INCHES) 1.3%7 1.405 1.405 1.405

(AC~FT) 256, 374. 374. 374.
CUMULATIVE AREA = 4.99 S6 MI

R N W I A R N RN RN HE NN* [REVIVEET T SR TY IR T TR T T K T S B L L L L R PN HWHE RMH XEE FNHF ERX HHNE HNXE NHX RN

27 KK

28 BA

FrerIrr e st s t )
* *
* BAB8 #
* *
Pre ey e s 22T L

SUBEASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.03 SUBEBRASIN AREA

PRECIFITATION DATA

DE+FTHS FOR O-FERCENT HYFOTHETICAL STORM
ceess HYDRO-3S .c.nen teeencsnresseans TF=40 Liiiciivecnnnne heveranseee (P89 titovenncns
5-MIN 15-MIN 60-MIN 2-HR 3-HR &—HK 12-HK 24-HR 2-DAY 4-DAY 7-DAY  10-DAY
.77 1.52 2. 66 2.82 2.97 3.35 .69 4.04 .00 L00 <00 00

¥* ¥ 3%

W x G A

s



. XA .

STORM AREA = 1.02

L

29 LS SCS LOSS RATE
. STRTL .41 INITIAL ABSTRACTION
CRVNER 82.00 CURVE NUMBER
RTIMP .00 PERUCENY IMFEFRVIOUS AREA
30 UD SCS DIMENSIONILESS UNITGRAFH
TLAG .91 LAG

* %%

~ UNIT HYDROGRAPH TRUNCATED FROM 237 TO 130 INT ERVALS . - fv

. : UNIT HYDRODGRAFPH
w 150 ENO-OF-PERIOD ORDINATES
VOLUME = 1.00
i 1. 2. 2. 3. 4. &. 8. 10. 12, 14.
> 17. 19. 21. 24. 27. 0. TE. 37. 40. 44,
49, S3. s7. &62. 67. 72. 77. H2. 87. 91.
96. 100. 104. 108. 111. 114. 116. 11%. 121, 123.
124, 126. 127. 127. 128, 128. 128. 128, 128. 178.
127. 127. 126. 124. 127, 121. 119. 117. 115. 113,
112, 110. 107, 105. 103. 101, 98. 96. 93, 0.
88. 84. 81. 78. 75. 71. 69. bb. &3. 61.
s8. Sé. 54, S53. Si. 49, a7. 36. 44, 42,
41, 40. 38. : 37. 6. 35. 34. I3, 32, 31.
o 30. 29. 28. 27. 26. 25, 24. 24. 23. 22.
21. 20. 20. 19. 18. 18. 17. 17. 14, 16.
] 15. 14, 14. 13. 13. 13. 12. 12. 11. 11.
3 .11, 10, 10. 10. o. 9. 9. 8. 8. .
7. 7. 7. 7. &. b &. &. &, 5.
. ) Lt 2 3% % L 2.2 3 *%K N
HYDROBRAPH AT STATION BAB
TOTAL RAINFALL = .70, TOTAL LOSS = 1.67, TOTAL EXUESS = 2.03
PEAE FLOW TIME MAXIMUM AVERAGE FLOW .
6~HR 24-HR 72-HK 12.42-HKR
+ (CFS) (HR)
N (CFS)
+ 229. 10.50 149. 72. 72, 72.
(INCHES) 1.349 1.3%0 1.390 1.3%0
) (AC-FT) 74. 74. 74. 74.
CUMULATIVE AREA = 1.03 s MI

HRH HFE N NN R NI I ERH RN HEN NHR W WHEN HHN N NI NN RN A FHR R KN NN KR HEF KEE KFE KNHE A NEN XN HEX HXH

WA IR R
* *
31 kK * COMBS *
* *
Py Y I T e s L
32 HC HYDROGRAFH COMEBINATION
1COMF I  NUMBER OF HYDROGRAFHS TO COMRINE

*¥%



3 * * % ¥* %% L2 2 ¥ %

HYDROGRAFH AT STATION COUMB3

- PEAK. FLOW TIME MAX [MUM AVERAGE FLUW
&—~HR 24-HR 72-HR 12.42-HR
+ (CFS) (HR)
(CFS)
+ 4284. 6.98 2646, 1334, 13534, 1334.
(INCHES) 1.392 1.453 1.45% 1.45%
(AC-FT)} 1312, 13469. 13469, 1369.

. Bl

i CUMULATIVE AREA = 17.67 S0 M1

NN W WM R N N HHE NN FHNE WWR W KR RN RN XN HNHE FHN MWW I NI N N RN NN RN KN HNHE AW WHER HHE FEN KRR XN

AW NN R N
* *
33 KK * BA&GB %
* *
46 H A IR N

SUBBASIN RUNOFF DATA

34 BA SUBBASIN CHARACTERISTICS
. TAREA 1.30 SUBBASIN ARFA
)
PRECIPITATIUON DATA
y) 8 PH y DEFTHS FOR  O-PERCEN1 HYFOTHETICAL STURM
weees HYDRD-3S .ovcn.e terecvseasssane TP=30 (.cienncenannne teensencees P89 tiueuennnnn
S5-MIN 15-MIN 60-MIN 2-HR I-HR 6-HR 12-HK  24-HR 2-DAY  4-DAY  7-DAY 10-DAY
77 1.52 2.66 2.82 2.97  3.35 3.49 4.04 .00 .00 .00 .00
S10RM AREA = 1.30
IS LS SCS LUSS RATE
STRTL .35  INITIAL ABSTRACTION
K CRVNBR 85.00 CURVE NUMBER
RTIMP .00 PERCENY IMPERVIOUS AREA
D 36 UD SCS DIMENSIONIL.ESS UNITGRAFH
TLAG 2.90 LAG
" *HR
2 UNIT HYDROGRAPH TRUNCA(ED FROM 174 TO 150 INT  ERVALS
UNIT HYDROGRAFH =~ - )
B 150 END-NF-FERIOD ORDINATES
VOLUME = 1.00
2. 4. S. 8. 13, 17. 21, 27. 32, 37.
44, S1. s8. &5. 75. a5, 94, 105. 116. 128.
139. 149, 159. 1&9. 177. 184, 191. 197. 202. 208.
209. 212. 213, 213. 214, 213, 213, 212. 211, 208.
204. 200. 196, 192, 188, 183, 179. 174. 169. 167,
157. 151. 145. 136, 131, 123, 117. 111. 105. 9g.
94, 90, Hé. 82. 78. 74. 71. &8. 65. 62,
- 59, 57, 55. 52. 50, 48, 8¢, 44, 42, 40.
o i = 54 < N (P10 7 Ph. 5.



ErIS XY e R PERTY ~as - -

24. 23. 2¢. 21. 20. 19. 18, 17. 16, 16.
15. 14. 14. 13, 12. 12, 11. 11. 10. 10.
9. 9. 9. H. . H. 7. 7. 7. 6.
&, b. S. S. S. S. S. 4. 4. 4.
4. - 4. 3. 3. . 3. I. 3. 3. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
) E2 2 HHN *h 222 E 22
HYDROGRAPH AT STATIUN BA&LE
TOTAL RAINFALL = I.70, TOTAL LOSS = 1.51, TOTAL EXCESS = 2.19 o
PEAK FLOW TIME . MAXIMUM AVERARBE FLOW
&=HR 24~-HR 72-HR 12.42~HR
S+ (CFS) (HR)
(CFS)
+ 399. 9.33 250. 121. 121. 121.
(INCHES) 1.784 1.790 1.790 1.790
(AC~FT) 124. 124. 124. 124.

CUMULATIVE AREA = 1.30 5@ MI

PEVEEEEYTECT T AR T2 L R 2 L R L L AR L A RN NN N I HRN HNE HRE HRE WA ANW HHN W RN N HRE N NNH N FTIT IR 2T 21 B S AR L s S 3“1‘"’ e

et 2 e g g

. * »

D 37 KK - * BAZ iy -
* * .

39 I b I I 36 I b W 3

SUBBASIN RUNOFF DATA

38 BA SUBBASIN CHARACTERISTICS
TAREA 1.13 SUBEASIN AREA

K PRECIPITATION DATA

8 PH : DE+THS FOR O-PERCENT HYFUTHETICAL STORM
y . HYDRO=S5 vanevne  ceveesenenesens TP=80 civuvensansnnse  essesnesnss TP=89 toeiiernn.s
5-MIN 15-MIN &0-MIN 2-HR 3-HR b—HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.77 1.52 2.466 2.82 2.97 .35 3.69 4,04 .00 . 00 .00 . 00
2
STORM AREA =. 1.13 .
O 39 LS 8CS LOSS RATE
STRTL .06 INITIAL ABSTRACTION
CRVNBR 97.00 CURVE NUMBER
i3 RTIMP .00 PERCENT IMFERVIMUS AREA
40 UD SCS DIMEMSIONI_ESS UNITGRAFH
P TLAG .25 LAG
P

WARNING #%% TIME INTERVAL IS GBREAFER THAN .29%L.AG

UNIT HYDROGRAFH
17 END-UF-FERIOD ORDINATES
2. 1135, 1806&. 1806, 140H. 843z, S24. 240. 211, 172,
o 83. S2. 53. 21. 14. 8. . 3. :




48 HC HYDROGRAFH COMBINATION .
1cumMP 2 NUMHER (F HYDRUGRAPHS TO C:OMBINE
* %%
* ¥ * %% * W% * W% k2.2
HYDROGRAPH AT S1ATION COMR
PEAK FLOW TIME v MAXIMUM AVERAGE FLUW
6-HR 24-HR 72-HR 12. 42-HR
.+ (CFS) {HR) .
" (CFS) :
+ 3073, 6.50 375, 457, 157. 4s57.
. (INCHES) 2.00Y 2.170 2.170 2.170
7 (AC-FT) 434. 469. any. 469,

CUMULATIVE AREA = 4.05 SQ MI

A RN WA NI NN N HNN N NXN NN St N I WM RN N HHE RN RN HNN PEMVEENEREEEN S TI IR ST AR 2 2 R S 2 AR S LR L R AL L * XN

T e g Rt
* »
) 49 KK * BIBA % oo

* » e
AN PN ;

SUBBASIN RUNOFF DATA

J S0 BA SUBBASIN CHARACTERISTICS
TAREA .20 SUBBASIN AREA

PRECIPITATION DATA

PORE P4y 2
8 FH DEFTHS FOR  O-PERCENY HYPOTHETICAL . STORM R R
. HYDRO=55 weveee  seeasesssscense TP=80 eveeaanrncncss  svessaasees TP=49 c0oinnn-nns :
S-MIN 1S5-MIN &0-MIN 2-HK 3I-HR 6-HR  12-HR 24-HR 2-DAY  4-DAY  7-DAY 10-DAY
.77 1.52 2.66 2.82 2.97 3035 3.69 4.04 .00 . 00 .00 .00
' STORM AREA = .20
L) S1 LS SCS LOSS RATE
STRTL .22 INITIAL ABSTRALYION .
. CRVNBR 90.00 CURVE NIMBER
D RTIMP .00 FERCENT IMPERVIOUS AREA
52 UD SCS DIMENSIONI.ESS UNITGRAPH
) TLAG .65 LAG
%%

UNIT HYDROGRAPH
41 END-UF-PERIOD ORDINATES

! 6. 19. 7. &2. 3. 118, 134. 139. 139. 129.
117. 103, 84. bb. S4. a4, 37. I1. 25. 20.
17. 14. 11. 7. 8. b. S. 4. 4. 3.
2. 2. 2. 1. 1. 1. 1. 1. 0. 0O.
0.

) . L2 e L2 2] N L 22



HYDROGRAFH AT STATINON B38A

TOTAL RAINFALL = z.71, TOTAL LOES = 1.06, TOTAL EXLESS = 2.64
PEAK FLOW TIME MAX IMUM AVERARE FLOW
. 6—HK 24~HK 72-HR 12.42-HR
+ ({CFS) (HR)
(CFS) :

+ 259. 6.92 $5. 27. 27. 27.
(INCHES) 2.547 2.605 2.605 2.&05
(AC-FT) 27. 28. 28. 28.
CUMULATIVE AREA = .20 sQ MI .

PN N NN NN W RN W N W W WA NI NN RN R W WHW AN HHH RXK HHF FRE NWE REH FHAH RN NI W RN NWE REX NN HWN

I I W

* *

53 KK * BAl1 #
* *

NI NI

SUBBASIN RUNOFF DATA

4 54 BA SUBBASIN CHARACTERISTICS
TAREA 2.44 SUBBASIN AREA
2 : PRECIPITATION DATA
8 PH DEFTHS FOR O-PERCENT HYPOTHETICAL STURM 2

+ seess HYDRO-3S cce.n.n vesassscassanns FP=80 Lseciccracansens cesesssnsee P=49 (ccievcnncn
S5-MIN 15-MIN &0-MIN 2-HR I~HR &-HR 12~HKR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.77 1.52 2,46 2.82 2.97 3.35 3.69 4.04 .00 .00 .00 .00

S10RM ‘AREA = = 2.44

85 LS SCS LOSS RATE
. STRTL .22 INITIAL ABSYRACTION
CRVNBR 90.00 CURVE NIJMBER
RTIMP .00 FERCENY IMPERVIOUS AREA
S&6 UD SCS DIMENSIONI.ESS UNITGRAPH
b . TLAG .65 LAG
*AH
3
UNIT HYDROGRAPH
41 END-OF-PERIOD ORDINATES
_? 76. 233. 450. 792, 1132, 1441. 1630. 14578, 1490. 1579.
1431. 12852, 1024. 807. &57. §39. 447. 372, 307. 247.
206. 169. 139. 114, 92, 7. .63, - S52. 43. 2S.
= 29. 24. 20. 17. 14. 12. 9. 7. S. .
1. ’
%% L1 2] L 1.2 *H % E 2.2
HYDROSRAFPH AT STATIWUN BAlL
TOTAL RAINFALL = T.69, TOTAL LOSS = 1.06, TOTAL EXUESE = 2.63

PEAK FLOW TIME MAX[MUM AVERASE FLOW
: 6-HR 24-HR 72-HR 12.42-HR




Gl G G T D N AE m O E m =
Gl O = O = = e
R (CFS) (HR) ’ '
(CFS)
+ 3116, &£.92 bb4. 29. 329. 329.
(INCHES) 2.8931 2.590 2.590 2.590
’ (AC-FT) 329. 337, 337. 337.
CUMULATIVE AREA = 2.44 &6 M1
RER NN NN RN I RN RN NN N XX HEE REE NEH NEN SR RN NI NN HIHE MM MR FHE NN I NN RN HRNE HHE XXX AN R RXR KXW
. e e
YT e sl
. * *
it 57 KK * COMB %
* *
~ 30690 96 36 36 3 3896 34 - 3
3
58 KO OUTFUT CONTROL VARIABLES
IPRNT 1  PRINT CONTRIL
IPLOUT 0 PLM CONTROL )
QsCAL 0. HYDROGRAPH PLOT SCALE e
59 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
N *H®
)
HYDRUISRAPH AT STATION COMB
) SUM OF 2 HYDRUGRAPHS
* * *
DA MON HRMN 0ORD FLOW * DA MON HRMN JRD FLOW * DA MUON HRMN DNRD FLOW * DA MON HRMN URD FLOW
* * * Pl g S0
20 NOV 1200 1 0. * 20 NOV 1510 x9 0. * 20 NOV 1820 77 863, * 20 NOV 2130 115 191. g T
20 NDV 1205 2 0. * 20 NOV 1515 40 0. * 20 NOV 1825 78 1280. * 20 NOV 2135 116 182,
20 NOV 1210 3 0. * 20 NOV 1520 41 O. * 20 NQV 1830 79 1786. * 20 NOV 2140 117 173.
20 NOV 1215 4 0. * 20 NOV 1525 42 0. * 20 NOV 1835 80 2351, * 20 NOV 2145 118 165.
) 20 NOV 1220 5 0. * 20 NOV 1530 43 0. * 20 NOV 1840 81 2809 . * 20 NOV 2150 119 157,
20 NOV 1225 [ 0. * 20 NOV 1535 44 O. * 20 NOV 1845 82 3150. * 20 NOV 2155 120 151.
20 NOV 1230 7 0. * 20 NOV 1S540 45 0. * 20 NOV 11350 B3 33.35. * 20 NOV 2200 121 144,
- 20 NOV 1235 8 0. * 20 NOV 15435 44 0. * 20 NOV 1855 84 3375, * 20 NOV 2205 127 139.
20 NOV 1240 9 0. * 20 NOV 1550 47 0. . * 20 NV 1900 83 3273, # 20 NOvV 2210 123 133.
20 NOV 1245 10 0. * 20 NOV 1555 48 [+ 18 * 20 NOV 1903 86 3065. * 20 NOV 2215 124 129.
A 20 NOV 1250 11 0. * 20 NOV 1600 49 1. * 20 MOV 1910 87 2775. * 20 NOV 2220 125 125.
20 NOV 1255 12 0. * 20 NOV 1605 S0 1. * 20 NOV 1915 8¢ 2427. * 20 NOV 2225 126 121.
20 NOV 1300 13 0. * 20 NOV 1610 51 2. * 20 NIV 1920 89 2080. * 20 NOV 2230 127 118.
ol 20 NOV 1305 14 [¢ * 20 NOV 1615 52 Z. * 20 NOV 1925 20 177S. * 20 NOV 2235 128 114, .
20 NOV 1310 1S 0. * 20 NOV 1620 =53 S. * 20 NOV 1930 1 1518, * 20 NOV 2240 129 111, o .
20 NOV 1315 16 0. * 20 NOV 1625 54 7. * 20 NOV 1935 92 1295. * 20 NOV 2245 130 109,
; 20 NOV 1320 17 0. * 20 NOV 14630 S5 Q. * 20 NOV 1240 3 1110. * 20 NDV 2250 131 106.
20 NOV 1325 i8 0. * 20 NOV 1630 Sé 12. * 20 NOV 1945 94 954. * 20 NOV 225% 132 104.
20 NOV 1330 19 0. * 20 NOV 1640 57 15. * 20 MOV. 1950 3 326, * 20 MOV 2300 133 C o102,
20 NOV 1335 20 0. * 20 NDV 16405 S& 18. * 20 NOV 1955 Q& 724. * 20 NOV 2305 134 100,
20 NOV 1340 21 0. * 20 NOV 1650 S 22. * 20 NOV 2000 Q7 &38. * 20 NOV 2310 1.5 a8.
20 NOV 1345 22 0. * 20 NOV 1&5SH &0 26. * 20 NOV 2005 9t S6&. * 20 NOV 2315 136 Q6.
20 NOV 1350 23 0. * 20 NOV 1700 &1 0. * 20 MOV 2010 9 S10. * 20 NOV 2320 137 ?4.
20 NOV 1355 24 0. * 20 NDV 1705 62 4. * 20 NOV 2015 100 {462, * 20 NOV 2325 13R 92.
20 NOV 14300 25 0. * 20 NOV 1710 &3 38. * 20 MOV 2020 101 ‘ 423. * 20 NOV 23520 139 1.
20 NOV 1405 26 0. * 20 NOV 1715 b4 . -2 * 20 NOV 2025 102 389. * 20 NOV 2355 140 8Y.
A0 NOW 1440 a7 N »* SN MW 1 TP0 A8 AL * 20 NAV 2080 10X AT, * 20 NNV 2330 141 By,



fi
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. 20

Ry

NOV

PO P

1415

a—v

e

28 0.

-

- -

s e e s ey - e e v

* 20 NOV 1725 &6 - 90. * 20 NOV 2030 104 337. * 20 NOV 2345 142 86,
20 NOV 1420 29 0. * 20 NIV 1730 &7 53. * 20 NOV 2040 105 316. * 20 NOV 2350 143 8s.
20 NOV 1425 30 0. * 20 NOV 1735 &8 S7. * 20 NOV 2045 104 298, * 20 NOV 2385 144 84.
20 NOV 1430 31 0. * 20 NOV 1740 69 Al., % 20 NOV 2050 107 2181. * 21 NOV 0000 145 83.
20 NOV 1435 32 0. * 20 NOV 1745 70 ok, * 20 NOV 2055 108 267. * 21 NOV 0005 146 s1.
20 NOV 1440 33 0. * 20 NOV 1750 71 8. * 20 NOV 2100 109 294. * 21 NOV 0010 147 80.
20 NOV 1445 34 [+ * 20 NOV 1755 72 103, * 20 NOV 2105 110 242. * 21 NOV 001S 148 79.
20 NOV 1450 35 0. * 20 NOV 11300 73 143. * 20 NV 2110 111 231. * 21 NOV 0020 149 78.
20 NOV 1455 36 0. * 20 NOV 180S 74 211. * 20 NOWV 2115 112 221. * 21 NOV 0025 150 77.
20 NOV 1500 37 0. * 20 NOV 1410 75 230, * 20 NOV 2120 113 211. *
20 NOV 1505 38 0. * 20 NOV 1815 76 S4%. % 20 NOV 2125 114 201. *
* * *
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42~HR
(CFS) (HR)
(CFS)
3375, 6.92 719. 556. 3356. 356.
( INCHES) 2,533 2.592 2.592 2.592
(AC-FT) $57. 3468, 36S. 36&8.
CUMULATIVE AREA = 2.564 SW MI

N W N R HHI NN NN NNF * %W

60

61

63

62

&7

KK

RS

sV

SE

st

E2 22222l L2l d

*
*
*

*
ESTER #
*

P22 2Lt 2Lt

HYDROGRAPH ROUTING

STORAGE ROUTING

DATA

NSTFS 1  NUMBER OF SUBREACHES
ITYP EIlLEV  TYPE OF INITIAL CONDITION
RSVRIC 1015.00 INITIAL CONDITION .
X .00 WORKIMG R AMD D COEFFICIENT
STORAGE 0 8.9 27.2 45.8 65.0
190.1
ELEVATION 1015.00 .1015.80 1017.30 1018.80 1020.30
1029.30
LOW-LEVEL OUTLET B
ELEVL 1017.20 ELEVATION AT CENVER OF OUTLET
CAREA 63.60 CRUSS-SECTINNAL AREA
coaL .60 COEFFICIENT
EXPL .50 EXPNNENT OF HEAD
SPILLWAY
CREL 1050.00 SFILLWAY CREST ELFVATION
SFWID .00 SPILLWAY WIDTH
coQwW .00 WEIR CUEFFICIENY
EXPW 1.50 EXPUNENT OF HEAD

L2 2]

CHOMFIJTED OUTFLOW-EILEVATION DATA

@4.6

1021.80

125.3

1024.80

M RN WM WM NN N N NN HHN AN RN MW NN MM NI R RHX NN KRN NN *% %

HHE FRE KR

168.0

1027.80

g, Ml




-

)

.00

650.53

714.74

OUYFLOW .00 793.01 890.53 1015.41 1161.02 1411.18 1792.75
ELEVATION 1015.00 1017.20 1021.72 1022.65 1023.91 1025.467 1023.21 1032.09 1038.46 105G, 00
CUMFUNED STORAGE-OUTFLUW-ELEVATION DATA
STORAGE <00 8.90 25.98 27.20 45.80 6£5.00 83.953 B4, 60 94.05 104.70
OUTFLOW .00 .00 .00 6.77 In7.11 Ss8.84 £50.5% 656.39 714.74 7955.87
ELEVATION '1015.00 1015.80 1017.20 1017.30 1018.80 1020.30 1021.72 1021.80 1022.65 1023. 30
STORAGE 113.13 125.30 137.50 146.40 168.00 174.01 190.10 231.23 325.08 495.08
OUTFLOW 793.01 843X.70 890.53 923.22 996.41 1015.41 1064.57 1181.02 1411.18 1782.78
ELEVATION 1023.91 1024.80 1025.67 1026.30 1027.80 1028.21 1029.30 1032.09 1038. 46 1050.00
L 220 [ 22 e R 2] (22
HYDROGRAPH AT STATION ESTER
FPEAK FLOW TIME : MAXIMUM AVERAGE FLUOW :
6-HR 24-~HK 72=-HR 12.42-HR
+ (CFS) (HR)
(CFS)
+ 1072. 7.67 b74. 326. 326, 326.
(INCHES) 2.374 2.374 2.374 2.374
(AC~FT) 334. 3$34. 334. 3$34.
FEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
é6—HR 24--HR 72--HR 12.42~HR
+ (AC-FT) (HR)
193. 7.67 102Z. S51. S1. o1.
FEAK STAGE TIME MAXIMUM AVERAGE STAGE
&~HR 24-HR 72-HR 12.42-HK
+ (FEET) (HR) )
1029.47 7.67 1023.07 101H.96 101e:. 96 1018.96
CUMULATIVE ARER = 2.64 Sy M1

[PYPRVERFP TR TS A T T AR T X K L LN 2 L L N WM W M N I FWF RN FNE MR ENN ENH M NI M R HHE NN HHA HXR

IR AN
* *
&8 KK * BA7A =
* *
P S el E S

SUBBASIN RUNOFF DATA

&9 BA SUBBASIN CHARACTERISTICS
TAREA 1.72 SUEBAS1IN ARFA
PRECIFITATION DATA
8 PH DEHTHS FOR O0-PERCENT HYPOTHETICAL STURM
eseses HYDRO-ZS ...... essssscsnsscann IP=840 (.ccecesrasnnes cevenssness TP=4% (..icieneans
S-MIN 15-MIN &O-MIN 2-HR I-HR 6—HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY  10~DAY
.77 1.52 2. 66 2.82 2.97 3..38 3.69 4.04 .00 .00 OO .00
STORM AREA = 1.72
70 LS SCS LOSS RATE

Ll L B £ 2]




. STRTL .25 INITIAL ABSIRALY ION
CRVNBR 89.00 CURVE NUMBER
RTIMP .00  PERCENT IMFERVIOUS AREA
71 WD SCS DIMENSIONLESS UNITGRAFPH
TLAG 1.32 LAG

¥* %%

UNIT HYDROGRAFH
81 END-UF-FERIOD CRDINATES

11. 28. 54. BG. 120. 165, 217. 277. 346, 414, .
. 474, 523. 564, 58€. 605. &0%. - &OH. &03. 581. 557. ’ MR T
) 531. 502. 471. 434, 393. 348. 310. 275, 249. 225. SRS
202. 184, 166. 153, 139. 126. 115. 103. C 92, 84.
.. 76. 69. &2, 57. S1. 46, 42, 38. 34, . 3t.
, 28. 25. 23. 21. 19. 17. 16. 14. 13. 11.
10. 9. 8. 8. 7. &. &. &. s. 5. :
. . 4, 4, 3. 3. 3. 2. 2. 1. 1. 1. -
: 0. :
L 2. 2 W *H %% +* %%
HYDROGRAPH AT STATIUN BA7A
v TOTAL RAINFALL = 3,69, TOTAL LUSS = 1.16, TOTAL EXCESS = 2.54
PEAK FLOW TIME MAXIMUM AVERABE FLIOW
J &-HR 24-HR 72-HR 12.42-HK
+ (CFS) (HR)
) (CFS)
)+ 1219. 7.58 448. 219, 219. 219.
(INCHES) 2.423 2.455 2.455 - 2.45%
(AC-FT) 222, 225, 225, 225.

CUMULATIVE AREA = 1.72 SQ MI

B e AT

i

W HHE NN NI KN WNN N N W RN RN NN FHWX e HWH NI RN RN KNE NN W WHE RN W HWR ENE RNN FITaETT BTN 22 L

FEY TSI I TS 2 L2 g
* *
72 KK * COMB #
<3 * *
636 96 3 3 I 96 I I I I 3 %
] 73 HC HYDROGRAFH COMBINATION
’ 1come 2 NUMBER OF HYDRUGRAFHE TO COMBINE
3 ] P
* %% N #* %% *3%% ‘ L L) T
W)
HYDROGRAPH AT STATION COMB
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&—-HR 24-HR 72-HR 12.42-HR
+ (CFS) (HR)
(CFS)
+ 2288. 7.58 1121, 545. 545, 545.
’ (INCHES) 2.391 2.406 2.406 2.406

(AC~FT) 556, 599, 599, 559,




-,
g

-~

+

+

SR RN N FHN RN N HEH R NEE NI WHN X NN KNN KR R HHA FHE NENR HEE AR FHWE W NN NN W HWE HAN KK HHE FRE ENR XNN

74 KK

75 BA

76 LS

77 UD

**%

TOTAL RAINFALL =

PEAK FLOW
(CFS)

1177.

CUMULATIVE AREA =

RN NN

*

BA7 %
*

EX 22T Lt Ll

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA

PRECIPITATION DATA

DEPTHS FOR O-PERCENY HYFOTHEVICAL STORM
sasse HYDRO=3S5 ..cvae cesessvsasasess P80 (.coiiiecnnnnne
S-MIN  15-MIN 6&60-MIN 2-HR I-~-HKR &—HR 12-HR 24-HR

.77 1.52 2.66 2.82 2.97 3.35 3.69 4.04
STURM AREA = 1.65
8CS8 LOSS RATE
STRTL .25 INITIAL ABSTRACTION
CRVNBR 8%.00 CURVE NUMBER
RTIMP .00 PERCENY IMPERVIOUS AREA
SCS DIMENSIONILESS UNITGRAPH
TLAG 1.3t LAG
L2 2
"HNIT HYDROGRAFH
81 END~UF-PERIOD ORDINATES
11, 27. 893, 84. 118. 162, 213.
4563. 509. 549. 571. S8eY. S589. 587.
509. 481. 449, 413. 372. 3238. 292.
191. 173. 158. 144. 131. 119. 108.
72. 64, 59. S3. 48. 43. 39.
26. 23. 21. 19. 17. 16. 14.
10. 9. 8. 7. 6. &. b.
4. 3. 3. 3. 2, 2. 1.
o. .
e W RN * W
HYDROGRAFPH AT STATION BA7
3.70, TOTAL LOUSS = 1.16, TOTAL EXCESS = 2.54
TIME MAXIMUM AVERABE FLUW
&-HR 24-HR 72-HR 12.42~HR
(HR) :
(CFe) :
7.58 ) 430. 211. 211, 211,
) (INCHES) 2.425 2.456 2.456 2.456
(AC-FT) 213. 214, 216, 216.
CUMULATIVE AREA = 1.65 SG MI

4,56 8Q MI

1.65 SUBBASIN ARFA

2-DAY
.00

271.
580.
240,
7.
I5.
13.
S
1.

7-DAY

339,
o99.

2538,

86.
32,
12.

1.

P=49 ciivacencnn
10-DAY
. 00

405.
835,
212,
7%.
29.

11.

0.




PPEPRTEE T T I T Y IR I IR T I AR T T L R L AR L L A FHE RN NI HHNE FHE NN RN W R N M A HRN RN NN HE RN HHH RN HEN FHER NN

% B I W W W KWW W
* *
78 KK * COMB  *
* *
P eI s L gl
- 79 HC HYDROGRAPH COMBINATION . PRIBIRE
0 1COMP 2  NUMBER OF HYDROGRAPHS TO COMBINE oo
" *
i E 2.2 3 % * * W ¥ % 9% % *
73 HYDROGRAPH AT STATION coMB
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HK 24-HK 72-HR 12.42-HR
+ (CFS) (HR)
(CFS)
+ 3465. 7.58 1550. 756. 756. /56, ‘ L
( INCHES) 2,398 2.420 2.420 2.420 g o
(AC-FT) 769, 776. /76. 776. R
s
CUMULATIVE AREA = 6.01 SO MI
]
) FHE IE  WHE N HHE RN HNR FRE N FE HMHE NWN NN HNN WWH W HNE HNE NN KN HRE FETEE T SR T AT TR 12 K 2 L R 2 HWH FHE K HHE FAK
T I A I N AR
* * ) PR
80 KK * ELLIT % Vs
* *
I W3 W I3 A KW
Y HYDROGRAFH ROUTING DATA
81 RS STORAGE ROUTING
3 NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
. RSVRIC 1016.00 INITIAL CONDITION
o X .00 WORKIMG R AND D COEFFICIENT
83 SV STORAGE ) 12.8 25.8 8.9 52.1 &5.4 78.8 92.4 106.1 110.7
« 119.9 o
85 SE ELEVATION 1016.00 1016.70 1017.40  1018.10 1018.80 1019.50  1020.20  1020.90 1021.60  1021.80
U 1022.30
82 sL LOW-LEVEL OUTLET
ELEVL 1018.00 ELEVATION AT CENTER OF ODUTLEY
CAREA 50.30 CRISS-SECTINNAL AREA
coaL .60 COEFFICIENT
EXPL .50 EXFONENT OF HEAD
g7 §8 SPILLWAY
CREL 1050.00 SFILLWAY CREST ELEVATION

SPWID .00 SPILLWAY WIDMH



-

OUTFLOW
ELEVATION
STORAGE
OUTFLOW
EI_LEVATION
STORAGE
OUTFLOW
ELEVATION
%

PEAK FLOW TIME
+  (CFS) (HR)
+ 1102. 10.00
FEAK STORAGE  TIME
+ (AC-FT) (HR)
423, 10.00
PEAK STABE TIME
+  (FEET) (HR)
1038.79 10.00

1
OFERATION

.
HYDROGRAFH

+
HYDROGRAFH

-+
2 COMBINED

-+
HYDROGRAPH

+

couw .00 WEIR CUEFFICIENT
EXPW 1.50 EXPANENT OF HEAD
L2 2]
COMFITED NUTFLIOW-ELEVATION DATA
.00 .00 486.20 535.54 596.02 671.91 76%.94
1016.00 1018.00 1022.04 1022.90 1024.06 1025.71  1028.12
COMPUTED STORAGE-DUNFLUW-ELEVATIUN DATA
.00 12.80 25.80 37.03 38.90 52.10 65. 40
.00 .00 . 00 .00 76.5% 216.49 296. 44
1016.00 1016.70 10i7.4C 1018.00 1018.10 1018.80 1019.50
110.70 115.02 119.90 °  130.86  152.35 162,57 226.96
471.83 4186, 20 501.91 535. 54 594.02 671.91 769.94
1021.80 1022.04 1022.30 10¥2.90 1024.06 1025.71  1028.12
W L 2.1} E X 23 9% % *
HYDROGRAPH AT STATION ELLIT
MAXIMUM AVERAGE FLOW
&~HR 24-HK 72-HR 12.42-HK
(CFS)
2486, 428. a8, aza.
(INCHES) 1.370 1.370 1.370 1.370
(AC~-FT) 43, 459, a39. 139,
MAXIMUM AVERAGE STORABE
6-HR 24-HR 72 -HR 12.42-HR
318, 154. 154, 154.
MAXIMUM AVERAGE STABE
b—HR 24-HR 72-HR 12.42-HR
1033. 11 1024.28 1024.28 1024.28
CUMULATIVE AREA = &.01 SQ@ MI
. RUNOFF  SUMMARY
FLOW IN CURIC FEET PER SECOND
TIME IN HOUKS, AREA IN SQUARE MILES
FEAK  (IME OF AVERAGE FLOW FOR MAXIMUM PERIOD
STATION FLOW FEAK _
&—~HIUR 24-HNLR 72-HOUR
AT
BA4 3591, 6.67 St 281. 281,
AT )
BAS 1997,  10.9z 127%. 617. 617.
AT
COMET 2665, b.67 1762, 897, 897,
AT
RAZ 79K, A.S0O O =n =n

901.45
1031.87

78.130
359.01
1020.20

296.00

901.45
1031.87

BASIN
AREA

htal

1087.15
1038.17

2. 40
412.19
1020.90

411.98
1087.15
1038.17

MAXIMUM

STAGE

1369. 21
1050.00

106.10
459.24
1021.40

&£29.58
1369.21
1050.00

P A

P2 T B O

TIME OF
MAX STAGE
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N

HYDROGRAFH

2 COMBINED

HYDROGRAFH

I COMBINED

HYDROGRAFH

HYDROGRAFH

HYDROGRAPH

2 COMBINED

2 COMBINED

HYDROGRAPH

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

AN -

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

BARS

CUME

BAR

COMB3

BA&B

BIBA

BAl

come

ESTER

BA7A

coumMB

BA7

CoME

ELLIT

IDe eneecaloveosenPevanecsBennnenrbuarecancSennnnncbonenees

x%% WARNING *#% ZZ-CARD MISSING

S

1024.

1035,

229.

4284.

399.

3042,

444,

3057.

3073.

25%.

1219.

2264,

1177.

3465,

1102,

10.00

649,
718,
14%.

2646,
250.

83,
269,

&37.

So.
664.
719.

674.

a©ga,

HEC=-1 INFUT

e

o .

314,

364.

196.

140.

Zi4.

364,

121.

196,

140.

219.

S545.

211,

756.

42¢.

1.13

1.462

2.75

1029.47

1033.79

FeeesnaeBersesasFTeanssalO

FAGE

1

10.00
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FLOOD HYDROGRAFH PACKAGE HEC-1 (IEM XT S12K VERSION) -FEE 1,1983
U.5. ARMY CORFS OF ENGIMEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECONIN STREET. BaVIS, Ch. 75L8L6
L3 284

SEGMENT 2 - 51ST AVENUE TO STATION 720
100 yr - 24 hr event

THIS HEC~1 VERSION CONTAINS ALL OFTIONS EXCEFT ECONDMICS, ANI THE NUMEBER OF FLANS ARE REHUCEﬁ TG 3

HEC-1 INFUT FAGE 1
IIIOOQOQQCIOOQQOOOEQOO0'00300000‘040000.005000000060'0000070000'008006"0'9000'0010

In SOUTH MOUNTAIN RASIN

In HYDROLOGY ANALYSIS EXISTING CONDITIONS

In 100 YEAR 24 HR STORM

XDIAGRAM

T S 21MAYB7 1200.0 150.00

in 3

KK SuW1

BA 1,45

PH 0 77 1,52 2.66 2.82 2,97 3.3 3.469 4,04
1.8 . 94,00

un +52

KK CHANNEL SECTION X-32

R G700 0,023 0.03% : TRAF 30.00 0.00
KK sWa

A 54

Le 94,00

un + 33

KK COMEL

HC 2

KK CHANNEL SECTION X-33 )

BK 3300 0.023 0.03% TRAF 30,00 0.00
KK CHANNEL SECTION 33-A

RK 3300 0.023 0.035 TRAF S0.00 0,00
KK SW3

Bé 27

L& 22,00

U 94

KE  COMEL

e v

KK SyS

B .47

Le 94,00

un .28

KK CHAMNEL. §

=T 1750 TRAF Z0.00 (o 00

Fadre TR R




3% KK CHANNEL SECTION X-38
34 1N 3000 L02 0.035 TRAF 40,00 0.00
37 KK SW&
3B HA . .48
29 LS 94,00
A0 un VAé
1 : HEC~1 INFUT FAGE 2
N LINE TheveoraslonorosoeoenorsBooreesrerrereeboraorsebossrrceZeerrortBroieesePeresel0
gt 41 KK sW7 :
2 BA +34
' 43 LS 94,00
D 44 un 42
45 KK  COME1
o 46 HE 3
47 KK CHANNEL THRU SECTIDN X-38
48 RK 3200 0.016 0,035 TRAF 40,00 0,00
49 KK swe
50 BA .20 ) ' o )
51 LS 94.00 IS
52 )] .45 o
’ 53 KK COME1 T
54 HC 2 :
3 .
55 KK SUBA
- 56 BA 0.14
) 57 LS 94,00
58 uL 0.14
y 59 KK 5W4
60 EA .25
&1 LS 94,00
2 un 68
63 KK SW9
3 &4 EA .35
65 LS 88,00
66 UL .99
B
67 KK SW10
» &8 EA 13
o 69 LS 88.00
70 up .71
3 71 KK Sh11
: 72 Ba .10
73 8 ag, 0o
g 74 UL L 50
75 KK COMEZ2
i 7& He 7
77 727
1
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75 CUME‘E(‘0'uvteo'0000000"0'00'000Q0000'000000000(0069#061'4@0"0000#0&0&0'0000'
(%) FUNOFF ALS0 COMPUTED AT THIS LOCATION
1 R S22
FLOOD HYOROGRAPH FACKAGE HEC-1 (IEM XT S12K VERSION) ~FEER 1,198%
U.S. ARMY CORFS OF ENGINEERS, THE HYDROLOGIC ENGCINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 904616
KKK :
. SDUTH MOUNTAIN RASIN . Tt
i HYDROLDGY ANALYSIS EXISTING CONDITICNS : :
100 YEAR 24 HR STORM
) 5 I0 OUTFUT CONTROL VARIAERLES
IPRNT 3 PRINT CONTROL
) 1FLOT 0 FLOT CONTROL _
N QsCAL. 0. HYDROGRAPH FLOT SCALE < : !
] 1T HYDRDGRAPH TIME DATA
: NMIN 5 MINUTES IN COMFUTATION INTERVAL
INATE 21MAYB7 STARTING DATE
ITIME 1200 STARTING TIME
NQ 150 NUMHER OF HYDROGRAFH ORDINATES
NIDATE 22MAY87 ENDING DATE
NOTIME 0025 ENDING TIME
COMPUTATION INTERVAL +08 HOURS
TOTAL TIME EBASE 12.42 HOURS
ENGLISH UNITS
bl
KOOK SOKX RE ERE REE KKK KRR KKK RKK 00K HOKR KRR SORE 00K XKK KI0E 0RK 00K kK okl KN I0RK R0E KK K 00K 0ok 0k ok Skl R okE XORK
Selg ]
FRFARA KK EKKKKK -
X X
& KK % SW1 X
X X
KRR KRR HORK KKK
SUREASIN RUNOFF DATA
A
7 EA . SUREASIN CHARACTERISTICS
TAREA 1.45 SUEBRASIN AREA
3
FRECIFITATION DATA
") 8 FH HEFTHS FOR  O-PERCENT HYFOTHETICAL STORM
crvee HYDROG=ZB oovees crrrvereerseres TP=80 tivinierrerenes cerereracer TF=49 (iviiiecnes
S-MIN 15-MIN &0-MIN -HE 3-HR s—HRE  12-HE  24~-HR  2-DAY  4-TAY  7-DAY  LO-TIRY
¥ 7T 1.52 2,86 2.82 2.97 3,35 3.69 4.04 L00 .00 00 .00 -
STORM AREM = 145
9 LS
L1300 INITIAL ARSTRACTION
4,00 CURVE NUMBER
BTINF 00 P 3T OIMPERVIOUS AREA
N 107 UL &06 DIMENSIONLESS UNITORAFH

TLAG .



- ' %34

UNIT HYUROGRAFH
23 END-OF-FE t ORDINATES
80. 233, A77 . ace. 1080,

1242, 1169, 1037, R&8.
458, S03. 394, 314, 249, 153, 120, 9%, 3.
G8. 45, 36, 28, 22, 14, 11. T 7.
e Fe 1.
2.2 4 XEX KKK E 2.8 4 XAK
HYDROGRAFH AT STATION SW1 . R
TOTAL RAINFALL = 3,70, TOTAL LOSS = 67y TOTAL EXCESS = 3,03
o FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&~HR 24-HR 72-HR 12.42-HR
+ {CFS) (HR)
‘ (CFS) :
+ 2450, 675 449, 226, 226. 226,
(INCHES) 2.881 2.998 2,998 2.998
(AC-FT) 223. 232, 232, 232,

CUMULATIVE AREA = 1.45 SQ MI

KKE KKK KKK KKK JOKK KKK KRR KKK KKK KKK KKK KKK KRK KKK XKk KKK KK KRR Kk KRR KRk KK 0K KEOK HOKK RRX KRR kK ok olok ok Aok kkR

HHRRRKE KRR KK
x X
11 KK X CHA X NNEL SECTION X-32
X X
KRRRIKRKKRRKEK
HYDROGRAFH ROUTING DIATA it
12 RK KINEMATIC WAVE STREAM ROUTING ,
L 5700, CHANNEL LENGTH
s 0250 SLOFE
N ,035 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAFE TRAF  CHANNEL SHAFE
; WL 30,00 BOTTOM WINTH OR DIAMETER
z .00 SIDE SLOFE
*EXK
KINEMATIC STREAM ROUTING USED FOR THIS REACH
COMFUTED KINEMATIC PARAMETERS
ALFHA Mo DT (MIN) DX (FT)
V697 1.487 1,25 2850,00
X%% XK 33 X ~ *R¥
HYTROGRAFH AT STATION CHA
FEAK FLOW TIME MEXIMUM AVERAGE FLOW

&~ HR RA-HF ?R-HE oL AR



T (LFG (HRD
(CFS)
4 2424, G 75 449 . 224,
{INCHES) 2,880 2.978
(AC-FT) 223, 230,
CUMULATIVE AREM = 1,45 8@ MI

FEE KK KKK

13 KK

14 BA

8 PH

14 Un

L33

TOTAL REINFALL =

FEAR FLOW
+ (CF8)

1193,

FORK RKE KK KK kKRR ok Rk kb Rk Xk ki Xk Rk ke

FEEKERKKKEKKKK
* X
X SW2 X

X X
KEKKKKKKKKKKKK

SURBASIN RUNOFF DATA

SUBRASIN CHARACTERISTICS
TAREA +94 SUBBASIN AREA

FRECIFITATION DATA

NEFTHE FOR
LR Y HYDRO-35 soveve

224.
2.978
230,

KKK KKK R0k Aok Rk Kk oKy ROk o SRk Mok ik R0k Kok BORE REE

O~FERCENT HYFOTHETICAL STORM

RN R TF-40 st evstsoereone

S-MIN 15-MIN 60-MIN 2-HR  3-HR 6-HR  12-HR  24~HR
77 1,52 2,66 2.82  2.97  3.35  3.69 4,04
STORM ARER = .54
8CS LOSS RATE
STRTL .13 INITIAL AESTRACTION
CRUNBR 94,00 CURVE NUMEER
RTIME .00 PERCENT IMFPERVIOUS AREA
$CS DIMENSIONLESS UNITGRAFH
TLAG +33 LAG
XK
UNIT HYDROGRAFH
22 END-OF-FERIOD ORDINATES
85, 272, 544, 693, 685. 578, 418.
94, 65, 45, 31, 22, 15, 10.
2, 0.
XXX KK KK KKK
HYDROGRAFH AT STATION SW2
3.70, TOTAL LOGS = (67, TOTAL EXCESS = 3.03-
TIME MAXIMUM AVERAGE FLOW
&-HF 24-HF 72-HR 12,42-HR
CHED
(CFE)
6.58 166 s, s 85,
{INCHES) 2 3,016 3,014 3.016
(AC-ET) £ a7, 87, 87,

CUMULATIVE AREM = e GROMI

reerreriers TEF=49 cernvrnerene

2-DAY 4-TidY 7-néY  10-DaY
+00 +00 00 .00
277. 192. 136,
.70 60 40




FREOKAON WEE JORK RE RF KRR OO OE KE RKE KR K REX HAK EEY RE SR X REOX oKX KRR REE XOKE ok oo kol ok ddA Rkd ROk KRk ORXX
KRORAORRRAKRNR A
EY X
17 KK ps COMB1 X
% X
REEAKKRRIREH KR
18 HC HYDROGRAFH COMEBINATION . ) ) st
7 ICOMF 2  NUMBER 0OF HYDROGRAFHS TO COMBINE ST
b %2 3
- KKK KK E$ 2 3 XX KXk
HYDROGRAPH AT STATION COMEL
FEAR FLOW TIME MAXIMUM AVERAGE FLOUW
- &=HR 24-HR 72~HR 12,42-HRK
+ (CFS) (HR)
(CF8)
+ 3380, 6067 &17. 309. 309. 309,
(INCHES) 2.881 2.988 2,988 2.988
i (AC-FT) 306. 317. 317, Z17.
-
CUMULATIVE AREA = 1.99 SQ MI
.)
A HEK KKK KKK OKKE KKK KKK K KKK OKER KKK OOK KKK KK KK RKE Rk S0k ok ke sdok KKK KKK RKEK RKE Rdor kg 0ok ook Kok kR dokk KKK ER
FEKRKKRKKN KKK
4 } eyt S
19 KK ¥ CHAN X NEL SECTION X-33 Mo
. * *
KHKKKEKFKKKKKKK
HYTIIROGRAFH ROUTING DATA
20 RK KINEMATIC WAVE STREAM ROUTING
i ’ L 3300, CHANNEL LENGTH
8 0230 SLOFE '
) N L0235 CHANNEL ROUGHNESS COEFFICIENT-
-t ca .00 CONTRIRUTING AREA
SHAPE TRAF  CHANNEL SHAFE
Wwh 30,00 ROTTOM WIDTH OR DIAMETER
o pA .00 SIDE SLOPE
b 234

KINEMATIC STREAM RDUTING USED FOR THIS REACH

T OEARAME

e (5T
16%50,00

wwy w Pt 24 b3 4



HYDROGRAFH AT STATION CHAN
FEAK FLOW TIME HEXIHUN AVERAGE FLOW
&~ Hi 24-HR FE-HE 12, 42-HR
e (CFE) (HED .
(CFS)
+ 3354, 6,75 &18. 309. 309, 309.
(INCHES) 2.887 2.984 2,904 2.984
{AC-FT) 306, 317, 317, 317,
CUMULATIVE AREA = 1.99 S0 Ml ‘
- . . ¥ .
T3 KEE KEX KKK KRK KKK KKK KK RKK 0KE 00E KX RRK KKK 0KK 008 KKK 0RE R 0k KKK KRR Rk 00k BE R0k KKK KKK ORKK RRER RRK KEF KEE kK
3 F333 3333333333+
. X S
i 21 KK ¥ CHAN X NEL SECTION 33-A
i ¥ %
KRKKOKKRKRKKKRKK

HYDROGRAFH ROUTING DATA

22 RK ' KINEMATIC WAVE STREAM ROUTING
7 L 3300, CHANNEL LENGTH
g +0230 SLOPE
N 035 CHANNEL ROUGHNESS COEFFICIENT
3 ca .00 CONTRIBUTING AREA
SHAFE TRAF  CHANNEL SHAFE
. wn 50,00 EOTTOM WIDTH OR DIAMETER
3 z .00 SIIE SLOFE
b3 ¢
y,...x oo
KINEMATIC STREAM ROUTING USEN FOR THIS REACH ) e
} COMPUTED KINEMATIC PARAMETERS
ALFHA M LT (MIND X (FT)
LAT7S7 1487 129 1650.00
XK ) KAk XxXK XK XR¥
HYDIROGRAFH AT STATION CHaN
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
L &—HR 24-HR 72-HR 2:42-HK
+ (CFSY CHRD ' -
(OFS?
! 3FIT. 675 A1 07 307, 207,
CINCHES) 2.884 2:971 2.971 2.971
{AC-FT) Z06. 315, 315, 315,
CUMULATIVE AREA = 1.99 8Q MI
R PR A 23 A ¢ A O R S S #¥ﬁ‘$*$ EE ooR OREE RNOE AR ok N0OR RN0R ik ey R ) EE S S 50 I 5 e WHEN KL E

1t ot e e A S



KE KK KEARRARK K
¥ . %
23 KK ¥ sW3 X
% %
RHKRRRRERKEIKK
SURRASIN RUNOFF DATA
24 Be SUEBASIN CHARACTERISTICS
TAREA .27 SUREBASIN AREA
~ FRECIFITATION DATA
) & PH NEFTHS FOR
- e b HYﬁRD—35 te et
T 5-MIN  15-MIN 60-MIN 3-H
77 1,52 2,66 2,9
,-..)
25 1.8 SCS LOSS RATE
- STRTL .44
CRUNER 82,00 CURVE NUMRER
RTIMF ,00 FERCENT IMPERVIOUS
26 U SCS DIMENSIONLESS UNITGRAFH
TLAG T .94
2
"y
. 3. 10. 20, 32,
o) 132, 133, 131,
53, 44, 40, S,
14, 2, 10, 9.
3. 3, 3, 2,
1. 1, 1. 1.
P ¥KK *X¥
HYNROGRAFH AT STATION S
TOTAL RAINFALL = 3,70, TOTAL 1.088 1,75,
- FEAK FLOW TIME
. &6—HFR 24-HR
4 (CFS) (HR)
i (CFS)
+ 193, 725 S5 27,
( INCHES) 1.891 1,905
"3 (AC-FT) a7, 27,
CUMULATIVE AREM = W27 8G MI

Rk RHE ok

A RORK RRR KN RKR Kok kKR XA

a
#
4y
%

*

OHORORECR KRR KK

X
COoMBL ¥

¥

O-FERCENT HYFPOTHETICAL STORM

vereesrtrtereee TF—40
&-HR

3.39

R
7

STORM AREA =

LSS A ¢ S ¢ $

b 2.3 4

W3

INITIAL ARSTHACTION

AREA

XKX

TOTAL EXCESS

MAXIMUM AVERAGE FLOW

72-HR

27,
1.90%5

ey d

P

KEX KEK KKK

PRI I IS A IS R

KK KRR KK OKE KEX

4,04 +00

27

UNIT HYDROGRAFH

58 END-OF-FERIOD
4é.
117
31,

ORDINATES

86. 1035,
28, 86
24, 20.
& e
1. 1.
00 00
L 23 3
1.95
12.42-HR
27
1.908
27.

LR NS A

24-HR 2-DAY 4-TiAY

D N R NN

=)

s O N

a2 o e .

KR CH ok ok ok ook

e e

ke we

KN R



R KK KKK KKK KKK KRK kXK kKK Kok kKK KKK

KKK KKK KKK KEK KKK KKK

RRK RKE AR KoK dokX KKk Rk REE 0K XXX

EREER RN l i s - -l am =
28 HC HYDROGRAFH COMBINATION
1COMF 2 HUMBER OF HYDROGRAFHS TO COMEINE
KK
ES'33 b3 33 ¥KK XK XXX
HYDROGRAFH AT STATION COMEL
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&~HR 24-HR 72-HR 12.42-HR X
it + (CFS) (HR)
(CFS)
+ 345d0 6075 é 20 3340 334' 3340
i (INCHES) 2,763 2,844 2,844 2,844
(AC~FT) 333, 343, 243, 343,
i CUMULATIVE AREA = 2.26 80 MI

KRR RRE RHOR ook RKE KKX

FKRRKRKKRKRKKKK
X X
29 KK X SWS %
X ¥
) KERKKKKKKKKKKK
R SUEBASIN RUNOFF DATA
J
30 RA SURBASIN CHARACTERISTICS
TARE®A +47  SURRBASIN AREA
FRECIFITATION DATA R ie g
8 FH NEFTHS FOR O~FERCENT HYFPOTHETICAL STORM
vevee HYDRO-3S voev v verserrrssreree TP-A0 sosvvvereevoss tersrrerrar TP-49 socrerronnn
5-MIN  15-MIN 60-MIN 2-HR 3-HR 46-HR 12~HR 24-HR 2-UAY 4--DaY 7-IAY  10-DAay
77 1.52 2466 2.82 297 3,39 369 4.04 + 00 .00 OO Q0
STORM AREA = + A7
31 LS $C8 L0SS RATE
STRTL +13 INITIAL ARSTRACTION
g CRUNER 94,00  CURVE NUMEER
RTIMF ,00 PERCENT IMPERVIOUS AREA
R 32 U 8CS DIMENSIONLESS UNITGRAPH
TL.AG .28 LAG Hoind
KRR
WARNING x¥% TIME INTERVAL IS GREATER THAN ~29*LAG
UNMIT HYIROGRAFH
19 EMD~0F-FERIOD ORDINATES
108, TN 704, G100, 434, 270. itie. 77
Sl 3. 14, G 7 4, 1.
o Kk KA b KKE




TOTAL RAINFALL = 3,70, TOTAL LOSBE

FEAR FLOW

HEK KXK HOKE

HYDROGRAFH AT STATION SW
= J67y TOTAL EXCESE =
InE MAXTIMUM AVERAGE FLOW
b=HR 24-HF 72~HR
{HR)D
(CFS) .
b6+ 144 . 74, 74,
(INCHES) 2.891 3.019 3.019
(AC-FT) 72 7ée 7¢

CUMULATIVE AREA =

47 S0 MI

KKK KKK KRR RKK KKK KKK KKK KRR KKK K¥E KKK Kk ook Xkx

KERKKRKKKEREKR
X X

¥ CHAN X
X %
ERRAKKRKK KK KKK

NEL SECTION X-3é

HYDROGRAFH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 1700, CHANNEL LENGTH

8

N

Ch
SHAFE
wo

4

02
«040

20 SLOPE

+00 CONTRIBUTING AREA

TRAF CHANNEL SHAFE

300

.00 SIDE SLOFE

KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC FARAMETERE

(0
33 KK
A 34 RK
LA
E 2 ¢
3 FEAK FLOW
+ (DFS?
+ 1119,
u ) o

ALFHA M
5723 1.667

XKk

HYDROGRAFH AT

TIME
(HED
(CFS)
6.50
(INCHES)
(AC-FT)
CUMULATIVE

WAL RN MO0 R Ak ok

o7
1

(MIN) X (FT)
29 850.00

KXK¥K L 3.2 4

STATION CHAN

MAXIMUM AVERAGE

&=HR 24-HR
147 . 74,
2.902 3.020
73 7é.
AR A7 80 MI
4 R

00 BOTTOM WIDTH OR DIAMETER

KKK

FLOW

7:2~HR

3.

74,

020

Té e

RKE RKE RKK OREK HNK KK H0kK KKK KRR XXX

CHANNEL ROUGHNESS COEFFICIEMNT

KKK

12,42-HR

74.
3.020
7é.

O

FNH

$RA

ok KAk Rk




w 3
A5 KK * CHAN X NEL  SECTION ¥-38
# X

AHRAARORK IR K

HYDROGRAFH ROUTING DATA

36 RK KINEMATIC WAVE STREAM ROUTING
L Z000. CHANNEL LENGTH
5 L0200 SLOFE .
o N .035 CHANNEL ROUGHNESS COEFFICIENT
CA .00 CONTRIBUTING AREA
SHAPE TRAF  CHANNEL SHAFE
z un 40,00 EOTTOM WIDTH OR DIAMETER
z .00 SIDE SLOPE
i B KRX

KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC PARAMETERS o
ALFHA " DT (MINY DX (FT) .
E ‘5147 1,667 1.67 1500, 00 .
Kkk KK KKK KKK KK
3
HYDROGRAPH AT STATION CHAN
. FEAK FLOW TIME MAXIMUM AVERAGE FLOW
b~HFR 24-HR 72-HR 12, 42-HR
}o(CF®) (HR) '
(CFS)
+ 1105, 6.58 147, 744 74, 74, PR
CINCHES) 2,909 3,010 3,010 3.010 -
(AC-FT) 73, 75. 75, 75,
CUMULATIVE AREA = .47 SR MI

EK ORXK KKK KKK ORKK KKK K00k dok¥ K kK KKK KKK RRX KK KEK ¥RXK KKK KKK KKK KKK RRK KKK AR KKk Rk kkok ok ok ko ook Rk sk ok

o4
KRKRCKORKRKEKKKRRE
¥ X
it 37 KK ¥ SWe X
# X

HARK RO ROR ORI
SURBASIN RUNDFF 1aTaA

I8 RA SUBBASIN CHARACTERIGTICS
TARES A8 SUEBASIN AREA

FRECISITATION DATA

" HYPOTHETICAL STORM
LA R A CEE IR AR A N A T‘ 'TE‘QG?O'Q\-OQQQ
LEeHR Ré~HE R=DAY A-TiAY 10-nn

@ e LEFTHS FOR O-FERCE
; PRV

B |
HO~MTHN P LSO




+

+

ravd

1.82

2ebd

39 L8 868 LOSS RATE

STRTL. L13
CRVUNER Q4,00
RYIMF .00
40 UD SCS DIIMENSIONLESS UNITG
TLAG Aé

s, 106, 214,

173, 131, 103,

12, g, 7.
KKK XXX e

TOTAL RAINFALL

HYDROGRAFPH AT STATION

3470,

(CFe)

(INCHES)
(AC~-FT)

TOTAL LOSS =

6-H

149
2.88
74

CUMULATIVE AREA

kK Kk

XEKKK
X
7 X
*
KREK

KEKH KKk

SUERBASIN RUNOFF DATA

FEAK FLOW TIME
(CFS) (HR)
880. 6457
KKK KKK KKK KKk KKK ¥X
KKKKKEKKKK
: X
41 KK * SW
¥
RKEREKKKAKK
42 EA
FRE
& PH
S-MIN
77
4% LG GC8 L

TARE®A

HYLRO-3G
LG~MIN

P
1,52

ik

RETE

STRTL

CRUNER
RTIMF

v 34

CIFITATION DATA

&O-MIN
2.66

13
94,

00

Qo

n

i e
"0!_7 a'.(-(ll

f

STORM AREA

4.04

369

+48

INITIAL ABSTRACTION .
CURVE NUMBER
FERCENT IMPERVIOUS AREA
RAFH
LAG
KK .
UNIT HYDRDGRAFH
30 ENI-OF-FERIOD ORDINATES
353, 439, 462, 440,
78, 80, 45, 34,
5. 4, 3. 2,
X XK KKK
SWé
.67, TOTAL EXCESS = 3.03
MAXIMUM AVERAGE FLOW
R 24-HR 72-HR 2,42-HR
. 75, 75, 75,
9 3.008 3.008 3.008
. 77 77, 77,
= .48 SR Ml

b3 2

SUREASIN CHARACTERISTICS

SURBASIN AREA

NEFTHS FOR

srtbasteerereey TF-4
2-HE I-HR &=H
2.82 2.97 3.7
STORM AREA
INITIAL ARSTRALTION
CURVE HUMBER
FERCIRT IMPERVIOUE

O~-FERCENT HYFOTHETICAL STORM

o NN EEEEEE RSN
R 12~-HR - 24-HR
<l 3.+ 469 4,04

AFRE A

2-TAY

00 « 00 00 00
387. 317, 231,
26, 20. 15,

2, 1. Q.

vrreseteeee TP-49
A-0AY

+00 00

7Ny

TR IR IR IR IEITE T Tt I LI TSI S AP SR T AR S SR S 0N S LR S 2 R S AR LS RE S L

cer et eran
10-T1aY

00 Q0




.7 44 UD SCS DIMENSIONLESS UNTITGRAFH
TLAG JAZ LAG
. mEX
UNIT HYDEOGRAFH :
07 END-OF-FERION DROINATES
21, 94, 19%, 00, 352, 53, 315, 262, 190, - 138,
102, 79, 58, a3, 2, 24, 18, 13, 10, 7.
A 5. 4, . 2. 2. 1. 0.
KKK KKK KE¥ KKK KX .
3 .
HYDROGRAFH AT STATION SW7
) TOTAL RAINFALL = 3.70, TOTAL LOSS = .67, TOTAL EXCESS = 3.03
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
) 6~HR 24-HR 72-HR 12,42-HR
+ (CFS) CHR)
) (CFS)
S + 659, 65467 106, 53, 53, 53,
(INCHES) 2.891 3,012 3,012 3,012
(AC-FT) 52, 55, 55, 55,
CUMULATIVE AREA = .34 SR MI
2
) EEE KKK KKE FKK KKK KKK KKK KRR KKK K0E KKK KRK KK KKK 00K EF FEK KKK KRR 00K KKK KKK KKK 00K KRR 00K 0K 000 0RK KR XK KKK KKK B
) KERKKKKKRKK KKK
¥ X
45 KK ¥ COMEL ¥
X %
KRERKKRLEKKKKK
44 HC HYDROGRAFH COMBINATION
1COME 3 NUMEER OF HYDROGRAFHS TO COMEBINE
3 *okxk
) KKK XXX XK KKK KKK
) :
HYTIROGRAFH AT STATION COME1
I FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&~HR 24-HR 72-HR 12, 42-HR
+ {CFS) CHR)
) (CFS)
N 2maa, &.58 , 402, 202, 202, 202,
TCINGHES) oL B80T 7,010 3,010 E.010
3 (AC-FT3 199, 207 207, 207,
CUMULATIVE AREA = 1.29 8@ MI

sk KRR MR WM K RO KR O RN REX RN 0D R ROH ok RN oloh Rl o ik iR IR Rk R R0k il ik

WAk



% ®

. . 47 EK ¥ CHAN X NEL THRU SECTION ¥-38
¥ *
KRERAKRLIKEREN

HYDROGRAPH ROUTING D6aTa

48 RK KINEMATIC WAVE STREAM ROUTING
L 3200, CHANNEL LENGTH
g L0160  GLOFE
N L025 CHANNEL ROUGHNESS COEFFICIENT
ch .00 CONTRIBUTING AREA
SHAFE TRAF CHANNEL SHAFE . i
WD 40.00 EOTTOM WIDTH OR DIAMETER
z .00 SIDE SLOFE
g XEK ‘
KINEMATIC STREAM ROUTING USED FOR THIS REACH o
COMPUTED KINEMATIC FARAMETERS
ALFHA M DT (MIN) DX (FT)
,4604  1.667 1.25 160000
X% XXX XXX “xxx *KX
HYDIROGRAFH AT STATION CHAN )
) FEAK FLOW TIME MAXIMUM AVERAGE FLOW
6~HFR 24~HR F2-HR 12, 42-HF
+  (CFS) CHR)
; (CF$) :
+ 2573, 6,67 402, 201, 201, 201, .
(INCHES) 2,900 3,000 3,000 3,000
(AC-FT) 200, 206, 206, 206,

N

CUMULATIVE AREA = 1,29 8Q MI

A

KK KKK KKK KKK KK RKE RXK KKK KKK kK KKEK kXX KEX XXX *** FKK KKK KKK RRK KKK R RKK AORK ORER KKK ook KRR OKK RKOK OI0E KEOK KRR RNy

KKKAOKKKR KKK KK
X X
49 KK X Su8 %
X ¥
EXERRKRRKRRKAK
SUBRASIN RUNQFF DATa

SO BA SUBBASIN CHARACTERISTICS
TAREA © .20 SURRASIN AREA

FRECIFITATION DATA

I DEFTHS FOR O-FPERCENT  HYFOTHETICAL STORM
seeee HYDRO-ZS 0ieee crnesrtereerees THF-40 ticoiiiriavicrne terrcereers TP=A5 Lo
Z-MIN H-MIN HO-MTH 2-HR I-HR &--HR 12-HE 24-HR 2-DAY &Ry LG-TeY
77 L52 2,66

2,97 .25 3,65 4,04 L 00 L0 00 .00

STORM ARES = 220



51 L8 §CE L08Y RATE
STRTL L1 INITIAL ARSTRACTIOM
CRUNER 94,00 CURVE NUMBER
RTIMP .00 FERCENT IMFERVIOUS ARESf
S92 un SCS DIMENSTONLESS UNITGRAFH
TLAG .45 . LAG
- b &8 4
UNIT HYDROGRAFH
: 29 END~OF-FERION ORDINATES o
) 15, 47, 968, 154, 189, 196, . 185, 160, 128, 51, o
49, 53, 41, 31, 23, 18, 13, 10, g, 64
4, 3. 3, 2, 2. . 1. 1. 1e 0.
E]
KKK KKK KK KKk XX
) HYDROGRAFH AT STATION sw8
TOTAL RAINFALL = 3.71, TOTAL LOSS = .67, TOTAL EXCESS = 3,04
’ FEAK FLOW TIME MAXIMUM AVERAGE FLOW
&-HR 24-HR 72~HfR 12, 42~HK
+  {CF®) (HR) A
(CF8) .
+ 373, 4467 &2, 31, 31, 31,
¥ (INCHES) 2.892 3,011 3.011 3,011
(AC-FT) 31, 32, 32, 2.
) . CUMULATIVE AREA = .20 SQ MI
it
ERE KKK KKK KRR KKK BRE K00 KKK KKK RRK KKK 00K H00 KKK RRK OR0K 0K KKK 00K RKK 0RK RRK KKK 00K 00K RK RK0E 0K 00K 0k Rk KK KKK
: s -
KHRKKKAKKKK KK . Cera
% x
53 KK X COMBL %
X X
KRKKLKKKKREKEK
54 HC HYIIROGRAPH COMEINATION
’ ICOMF 2 NUMEER OF HYDROGRAFHS TO COMRINE
KKK
KK KKK KKK ©ORkX KKK

¢

i HYDROGRAFH AT STATION COMEL

FEAK FLOW TIHE MAXIMUN AVERAGE FLOW :
) 6—HE 24-HR 72-HR 12, 42-HR
+ (CF8) (HR)
{(CFa)
+ 2944, -9 ¥4 485 . 232, 232, 232,
{ INCHES) 2.899 Z.001 3.001 3,001
CAC-FT) 230. 238, 238 . 238.

CUMULATIVE AREA = 1e4% 50 MI



WK KER N KR RKE RRE KR 0k SORK KRR KK KRY AR 0K ORE RORE KKK RKR ke RER XEK REE MK Rk Rk ook ok ROk RN 0K 0k K0K KKK

FRKERRKKAACKK K
¥ *
G5 KK * SW8A X
¥ ¥
ERAHRRRKKKRRKK

SURBASIN RUNOFF DATA

54 BA SUREASIN CHARACTERISTICS . ’ PN
1§ TAREA +14 SUBRASIN AREA :

PRECIFITATION DATA

8 PH IEFTHS FOR  O-FERCENT HYFOTHETICAL STORM
ce v e HYIIR0—35 LI B N PO EEIIERIERL SIS O Y TF"‘QO P e LI BIEEEIEEN OGS A AR A A R ) TF"'49 TP L EELELELESE
3 5-MIN  15-MIN 4O-MIN 2~HR 3-HR 6-HR  12-HR  24-HR  2-TIAY  4-DAY  7-DAY  10-DAY
77 1.52 2,66 2,82 2.97 3.35 3.69 4,04 +00 +00 <00 «00
o . STORM AREM = .14
57 LS SCS LOSS RATE
STRTL +13 INITIAL ABSTRACTION
CRUNER 94,00 CURVE NUMBER
RTIMP .00 PERCENT IMPERVIQUS AREA
)
58 LD SCS DIMENSIONLESS UNITGRAFH
) TLAG .14 LAG
zj
XXX
) WARNING ¥¥¥ TIME INTERVAL IS GREATER THAN .29%LAG
UNIT HYDROGRAFH
: 10 END-OF ~PERIODN ORDINATES
151, 371, 299, 138, ) 67, 21, 15, 7 4, 2.
*kX KKK KKK RRK *K¥
HYDROGRAFH AT STATION SW8A
TOTAL RAINFALL = 3.71y TOTAL LDSS = 87, TOTAL EXCESS = 3.04
j) ' FEAK FLOW TIME MOXIMUM AVERAGE FLOW
&-HR 24~HR - 72-HR 12.42-HR
+ (CFS) CHR)
A (CF8)Y i
+ 465, 6.33 44, 22, 22, 22,
(INCHES) 2,895 3,029 3.029 3.029
i3 " CAC-FT) 22, 23, 23, 23,
CUMULATIVE AREM = (14 S0 MT

Sokk R ok ROk OREOR RR% ok KR Kok ok doEd Rk kg S0RX ook okl ook Rk kK kR sk RN NOKA KK KR XORK oK ki ook ol ok RO kX

SRR RORORR ORI
b4 3

59 KK * Sula
¥

i

¥*



KEREKRKKA ALK ¥

SURBRASIN RUNOFF DAY

&0 B SUBRASIN CHARACTERISTICS
TARERA L25  SUBRASIN AREA :
b PRECIFITATION DATA
8 FH DEFTHS FOR O-FERCENT HYPOTHETICAL STORM

eesss HYDRO-3S seense

PR AR A THF~40 soverctteosrses creverraers TP=AF L0 srerencs

5-MIN  15-MIN 60-MIN 2-HFR F-HR 6~HE  12-HR  24-HR  2-DAY  A-DAY  7-DAY  10-DIAY
77 1.52 2,66 2.82 2.97 3,325 3,69 4,04 .00 +00 .00 .00 Sl
oy ‘ “ :
STORM AREA = .25
3 a1 LS SCS 1.0SS RATE :
STRTL .13 INITIAL ARSTRACTION -
CRUNER 94,00 CURVE NUMRER oo
>3 RTIMF .00 FERCENT IMFERVIOUS AREA :
' &2 Un SCS DIMENSIONLESS UNITGRAFH
< TLAG +68  LAG
KKK
h UNIT HYDROGRAFH
43 END-OF-FPERIOR ORLIINATES
i, 7. 21, 41, 68. 103, 135, 156, 166, 167, 160, i
147, 132, 113, 91, 73, 60, 50, 42, 35, 29,
24, 20, 16 14, 11, 9, 8. & S 4.
M . 4, 2. 2. 2, 2, 2 1. 1. 1. 1.
0. 0. 0.
) KKK KX Aok KKK XK
HYDROGRAFH AT STATION sSWa
TOTAL RAINFALL = 2,70, TOTAL L0OSS = .47, TOTAL EXCESS = 3,04
FPEAK FLOW TINE MAXIMUM AVERAGE FLOW
&~HR 241K 72-HR 12.42~HR
+  (CFS)Y (HR)
; (CFS)
+ 355, 6,92 78, 39, 39, 9.
(INCHES) 2.888 2,997 2,997 2.997
i (AC-FT) 39. 40, 40. - 40.
N CUMULATIVE AREAM = .25 8Q MI
«?
¢ www ak% OER KKK ODK KRR ORKE EER ORKK OEE BRI KRR 00k ok R0E Rk o0k Rk 3ok KRR WEE KRX W MR KA KK
4
ERERKKKKERKERKK
b * ‘ ;
&3 KK ¥ sWe ¥
% ¥
HREIHXRRK KRR KK

SUBEASIN RUNDFF DATe

PHﬂRﬁCTERISTICS
- SEE B




L FRECIFITAETION DATA
g FH LEFTHE FOR  O-PERCENT HYFOTHETICAL STORM
ovoeqHYUHU’“ES LRI AR I ) IR R R TF"'40 e L L L EEOEEETERE SN 000000‘0'000 TF"'49 LN N S N IR Y
S-MIN  15-MIN  60~MIN 2-HR 3-HR &-HFE  12-HE  24~HR  2-DAY  4-TIAY  7-DAY  10-DLaY
77 1.52 2,66 2.82 2,97 3,35 3.69 4,04 +00 . 00 .00 L0
STORM AREA = +35
R 65 LS 808 LOSS RATE
: STRTL «27  INITIAL ARSTRACTION
CRUNER 88,00 CURVE NUMBER,
o RTIMF .00 PERCENT IMFERVIOUS AREA
66 UD SCS DIMENSIONLESS UNITGRAFH
TLAG +99 LAG
kX
)
UNIT HYDROSRAFH
v 61 END-OF-FERIOD ORLINATES
D 4. 2. 23, 36. 52, 73, 97. 120, 139. 153,
161, 163, 163, 159, 151, 142, 131, 119, 105, 89.
74, 67, 58, S51, 45, 40. 35, 31. 27, 23,
21. 18, 16, 14, 12, 11, 9, 8. 7. b _
6. 5. 4, 4, 3. 3. 2, 2, 2, 2, v
2. 1. 1. 1. 1. 1, 1. 1, 0. 0.
P 00
KK *%k b3 KK kX
7
HYDROGRAFH AT STATION SW9
) TOTAL RAINFALL = 3.70, TOTAL LOSS = 1,25, TOTel EXCESS = 2.46
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR
+ (CFS) (HR)
(CF$)
+ 306, 7.25 85 . 44, 44, 44,
{ INCHES) 2,367 2,399 2,399 2.399
(AC~-FT) 44, 45, 45, 45,
CUMULATIVE AREA = «35 80 MI
L KK KEE RKE RRK RRK KRR KK KKK KKK KR KKK ORRE KKK KKK 00K K0k KRk kK KRR KX KRR Rk ok o0l KRk R KR RKE 00K R KKK KR XER
N FRKEKKHE KKK,
: % X
. &7 KK ¥ SW10 %
K X ) X
EERKKF A KKRKHK
SURBASTIN RUNOFF D6t
68 RA SUBRASIN CHARACTERISTICS
THREA .13 SURBASIN AREA

FRECIFITATION LATAH

g p DEPTHS FOR  O-PERCEMT MYPOTHETICAL STORN



Ceres HYDRO-Z5 vvvvrs vnevnnonnsnnnee TE=A0 trvavrrornrress  covervenese TR=8% (iiiiiiions
5eMIN  15-MIN  60-MIN 2-HR H-HR &-HE  1Z-HR  24-HE  2-DAY  4-DAY  F-DAY  1o-DAY
V77 1.52 2,66 2,82 2,97 3L 3.9 4,04 .00 .00 L Q0 L 00
STORM AREA = V13
&9 LS 8CS LOSS RATE \
STRTL .27 INITIAL ARSTRACTION
CRUNER 88,00 CURVE NUMBER
RTINF .00 FERCENT IMPERVIOUS AREA
70 Ul SCS DIMENSIONLESS UNITGRAFH
TLAG .71 LAG . PR
o e
KKK
" " UNIT HYUKDGRAFH
45 END-DF-FERIOD DRDINATES
3. 10. 19, 32, ag, &4, 75, 2, 84, 2, :
"3y 77, 70. 62. 52, a2, 34, 28, 24, 20, 17. '~
14, 12, 10. -8, 7. 6. 5. 4, 3. 3,
2. 2. 2. 1. 1. 1. 1. 1. 1. 0.
0. 0. 0. 0. 0.
XX XXX KKK KKK KKK
HYDROGRAFH AT STATION SW10
TOTAL RAINFALL = 3,71, TOTAL LOSS = 1,25, TOTAL EXCESS = 2,44
_ FEAK FLOW TIME MAXIMUM AVERAGE FLOW )
s : &6-HR 24-HR 72-HR 12, 42-HR
+  (CFS) CHR)
v (CFS) .
) + 147, 7400 33, 16, 164 14,
(INCHES) 2,379 2,419 2,419 2,419
(AC-FT) 16, 17, 17, 17,
CUMULATIVE AREA = \13 SQ MI

! FRK KKK KK KKK KKK KKK KKK KKK KK KK KKK KKK KKK KKK KKK KRR KRk kKK KEK¥ KEK KKK KKK KKK KKK KK KK KHK

KKK OKREKNE dor Kok kKR ¥k
4 REKAKKKKK KKK Rk
X X
71 KK X SWlt %
o X X
KERKEKKKKNKRKRKKK
5] SUBEASIN RUNOFF DATA Y
72 EBA- SUBERASIN CHARACTERISTICS
™ TAREA +10  SUEBASIN AREA
PRECIFITATION DATA
& FH : DEFTHE FOR O-FERCENT HYPOTHETICAL STORM
LR N HYBF\'G‘ES LR B PP E L E L TF-40 svestrerrrovece tE Lt e TF=49 oo vevrone
S-MIN 15-MIN  &S0-MIN 2-HE J~HE G—HR 12-HR 24~HR 2-18Y 4-TI0Y DAY 10-DeY
77 1.82 2,86 2.82 2.97 2035 3,69 4,04 OO0 00 00 G0
STORM AREA = 10




73 L8 SCS LSS RATE _
. STRTL .27 INITIAL ARSTRADTION
CHUNER 82,00 CURVE NUMEER
RTIME .00 PERCENT IMFERVICOUS AREA
74 UD 5CS DIMENSIONLESS UNITGRAFH
TLAG W50 LAG
P L
UNIT HYDEOGRAFH
32 END-DF-PERIDD ORHINATES ,
&, 18, 36, &1, . 80, a9, 89, 81, 71, 57. w e s
_,'\' 4:’_' 320 250 200 ]\ﬁo 12. ' 90 70 60 4, - °
3‘ 3. 2' 20 1' . 15 10 1' 00 00
_ 0. 0.
3 .
KKK KKK KKK KKK XXX .
3 HYDROGRAPH AT STATION SW11 b
TOTAL RAINFALL = 3,71, TOTAL LDSS = 1.25, TOTAL EXCESS = 2.46 :
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HK 24-HR 72-HR 12.,42-HR
+  (CFS) (HR)
(CFS) .
. " 145' 6'75 260 130 13v 13'
5 ¢INCHES) 2,385 2.431 2,431 2.431
¢AC-FT) 13, 13, 13, : 13,
b CUMULATIVE AREA = .10 SQ MI ‘
-2
_ EHK KKK KKK KR FRK R0KK KKK KRK R0K KKK KKK 00K 00K 00K 0K 00K KK K00 000 KKK KRR RKE KKK 0K 0K 0K R R00R DI00F 00F KKK kK xRk
ERKEKKRKKERKKK : s
_ X X
75 KK ¥ COMER X
X ¥
KRR KRR KRR
74 HC HYDIROGRAFH COMEINATION
" 1COME 7  NUMBER OF HYDROGRAFHS TO COMEINE
KKK
N KKK XE¥ XXX KHX XXX
Ca HYDROGRAFH AT STATION COME2
FEAK FLOW TIME MAXTMUM AVERAGE FLOW
&=HFR 24-HE 72-HR 12, 42~HR
+  (CFS) (HR)
) (CFS)
4 7169, &4 75 1404, 700, 700, 700,
(INCHES) 2,785 2.854 2,854 2,854
CAC-FT) 596, 718, 718, 718,
CUMULATIVE AREA = 4.72 50 M1

RUNDFF SUMMARY



+

QFERATION
HYDROGRAFH
ROUTED TO
HYDROGRAFH
2 COMEINED
ROUTEL TO
ROUTED TO
HYDROGRAFH
2 COMRINED
HYDROGRAFH
ROUTED TO
ROUTED TO
HYDROGRAFH
HYDROGRAFH
3 COMBINED
ROUTED TO
HYDROGRAFH
2 COMEINED
HYDROGRAFH
HYDROGRAFH

HYDROGRAFH

aT

AT

AT

aT
AT

AT

AT
AT

AT

AT
HT
AT

a7

aT

STATION

SWl

CHA

542

COMEL

CHAN

CHAN

W3

COME1

2]
P
i

CHAN
CHAN
SW6
SW7
COMEL
CHAN
SWe
COME1
SWBA

SWa

FEAK
FLOW

1193,

3380.

3354,

3339,

193,

1143.

1119,

1105,

880.

659,

2584,

2573,

73,

2946,

TIME IN HOURS,

TIME OF
PEAR

AVERAGE

6~HOUR:
449,
449,
168,
617,
618,

618,

(4}
i
.

o
~J
]
.

146,

147,

147.

149'

106,

FLOW FOR MAXIMUM FERIQD

24-HOUR

309,

309,

307.

74,

74.

740

72-HOUR

309,

309.

307,

74.

74.

74.

EAGIN
AREA

[ ]
.

tJ
o

47

048

FLOW IN CURIC FEET FER SECOND
AREA IN SQUARE MILES

MAXIMUM
STHGE

TIME OF
tifL STAGE

PR, e

Sraprasl ey e



- o HYDROGRAFH AT ‘ :
+ SW10 147, 7.00 33. 16, 16. 13
HYDRQGRAFH AT X
+ SWil 1A%, 670 24, 13, 13. 210
7 COMEINED AT
+ COMR2 7169, 6075 1404. 700, 700. 4,72 :
1 HEC~1 INPUT FAGE 1
)
LLINE IDesvvsesdorerees2ervrerrBeresesedosreeetTocecassbosvecseZoorveeeBoerroeePeresesll s
O XXX WARNING X%% ZZ-CARD MISSING V
1
_ 2 7z
%] 1 KKK
FL.O0D HYDROGRAFH FACKAGE HEC-1 (IEM XT U12K VERSION) -FEE 1,1985
“U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, [AVIS, CA. 95416 .
£3 KKXX -
o)
i ERROR 1 CARD NO. 1 “?
. IT HYDROGRAFH TIME DATA L
v NMIN 5 MINUTES IN COMPUTATION INTERVAL } o
IDATE 21MAYB7 STARTING DATE
] ITIME 1200  STARTING TIME
D NG 150 NUMEBER OF HYDROGRAFH ORDINATES
s NITATE 22MAYE7  ENDING DATE
NDTIME 0025 ENUING TIME
D
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME RASE 12.42 HOURS
ENGLISH UNITS
SUBBASIN RUNOFF DATA
0 Ea SURKASIN CHARACTERISTICS
T3 TAREA 00  SUREBASIN ARERM
FRECIPITATION LATA
s
0 FH . . DEFTHS FOR O-FPERCENT HYFOTHETICAL STORHM
e e HleF;U":SS e ey PEE LI I IEEEE e TF"‘QO CEEPIEEPLELEEL LY LACECR AR IR AR R ] TF'_49 G R R N
-} S-MIN 15-MIN &60-MIN 2~HR 3-HR 6~HR 12-HR 24-HR 2-DAY 4-TAY 7-0aY - 10-DiAY
77 1.52 2.66 2.82 2.97 3.35 3.69 4,04 . 00 00 +00 00
43 STORM AREA = .00 -
O up : SCS DIMENSIONLESS UNITGRAFH
, TLAG +50  LAG
XXX




KERR
FLOOD HYDROGRAPH FACKAGE HEC-1 (IEM XT S12K VERSION) ~FEE 1,1985

.5, ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, &0% SECOND STREET. DAVIL, CaA. 93614

KKK

SEGMENT 4 - GOLDMAN DAIRY PROPERTY
10 yr - 24 hr event

THIS HEC~1 VERSION CONTAINS ALL OPTIONS EXCEFT ECONOMICS, AND THE NUMBER OF FLANS ARE RERUCED TO 3

HEC-1 INFUT FAGE

1
LINE III"'Q"'I."."02.0....030""0’4"'0'00500.'0906.0'"0070..."'80".’..9000'0010
1 1D GOLDMAN FROPERTY
2 1n HYDROLOGY ANALYSIS 10 YR 24 HR
3 In EXISTING CONDITIONS 8/05/8¢ INFUT=GOLIX OUTFUT=GOLDO2
XDTAGRAM
4 7 10 05AUGS6 1200.0 150,00
5 10 z
6 KK ARl
7 BA .39 ,
8 PH  10.0 0 0.47  0.92  1.61  1.72 1,82  2.07 2,30  2.53
9 LS 73.00
10 up - 1.01
11 7z
1
SCHEMATIC NIAGKAM OF STREAM NETWORK
INFUT
LINE (V) ROUTING (---3) IIVERSION DR FUMP FLOW
NO. ¢.)> CONNECTOR (<---) RETURN OF DIVERTED OR FUMPED FLOW
6 AR1 o
(X%X) RUNOFF ALSO COMPUTED AT THIS LOCATION :
1 : KXKK

u

10

FLOOD HYDROGRAPH PACKAGE HEC-1 (IBM XT S12K VERSION) -FEE 1,1985

U.5. ARMY CORFPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, TA. 95616

XKKX

GOLIIMAN FROPERTY
HYDROLOGY ANALYSIS 10 YR 24 HR
EXISTING CONDITIONS 8/05/86 INFUT=GOLIX OUTFUT=GOLDO2

OUTFUT CONTROL VARIAELES
z

IPRNT . ] 2  FRINT CONTROL
IFLOT 0  FLOT CONTROL
QsCAL 0. HYDROGRAPH FLOT SCALE

HYIROGRAFH TIME DATA
NMIN 10 HINUTES IN COMFUTATION INTERVAL
IDATE SAUGAS  STARTING DATE

’ @a@@a




ITIME 1200 STARTING TIME
NG 150 NUMBEER OF HYLROGRAPH ORDINATES
. NUDATE &AUGERE  ENDING UATE
NITIME 1250 ENDING TIME
COMPFUTATION IHTERVAL +17 HOURS

TOTAL TIME BASE 24,83 HOURS

ENGLISH UNITS

FKK KKK KKK KKK RKX RKE KKK KKK KKK KKK K KKK KR KR ik XKk FRR KRR KKK KKK KE KKK KK KA KRR KKK KoK¥ KR KRR KR KKK EE KKK

KERRKKKKERRKKK
X X
6 KK X Ahl X
* X
KKK EKKKKKKKKRK

SUERBASIN RUNOFF DATA

7 BA SUBRASIN CHARACTERISTICS
TAREA +39 SURBASIN AREA

FRECIPITATION DATA

8 FH DEFTHS FOR 10-PERCENT HYPbTHETIChL STORM
IR RN HYI‘RD"35 se e e IR RN ERE R RN NN TFP-40 soeeesteeresren IR R RN TF=49 scvovereers
S5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12~HR 24~HR 2-DAY 4-1AY 7-DAY  10-DAY
+47 92 1.61 1.72 1.82 2.07 2.30 2,53 +00 .00 +00 +00
STORM AREA = .39
? LS SCS LOSS RATE
STRTL +74 INITIAL AESTRACTION
CRVNER 73,00 CURVE NUMBER
RTINMF .00 PERCENT IMPERVIOUS AREA
10 UD SCS DIMENSIONLESS UNITGRAFH
TLAG 1,01 LAG

XKk

UNIT HYLROGRAFPH
32 END-OF-FPERIOD ORDINATES

|
11, 34, 69 116, 153, 171, 171, 158, 138, 112, ' l
83, 44, 50, 40, 31, 24, 19. 15. 11, 9, ‘ l
7. Se 4, 3 3. 2. 2, 1. 1. 1. ( !
0. 0. !
XXX XKX K KKK AAX o X
HYDROGRAFH AT STATION ARl
TOTAL RAINFALL = 2,50, TOTAL LOSS =  1.93, TOTAL EXCESS = .57
FEAK FLOW TIME MAXIMUM AVERAGE FLOW
, . 6-HR 24-HR 72-HR 24,B3-HR
+  (LFS) (HR) : :
(CFS)
+ 59, 13.17 20, 6. 6. be
(INCHES) 487 V5L V585 565

4 (N

17y
- 2.

(AC-FT? 10,



CUMULATIVE AREM = SEE 80 MI

RUNIFF SUMMARY
FLOW IN CUERIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

FEAR TIME OF AVERAGE FLOW FOR MAXIMUM FERIOD | RASIN MAXIMUM TIME OF
QFERATION STATION FLOW FEAK aRER STAGE MAX. ETAGE
+ 5~HOUR 24-HOUR 72-HOUR )
HYTIROGRAFH AT
+ AAl 59 . 13,17 20, b b L3I
i HEC~1 INFUT F&HGE 1
LINE IB.QQ.".I""Q002’0000'0300000004"00".'5000""6"'"0'.7'0"0"800'000'5"000001.:)
1
¥%% WARNING x¥¥ ZZ-CARI' MISSING
b
3 ZZ
1 KKK

FLOOD HYDROGRAFH FACKAGE HEC-1 (IEM XT S12K VERSION) -FER 1,1983
U.8. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. %5416
Xkkk

ERROR 1 CARD NO. 1
17 HYDROGRAFH TIME DATA

NHMIN 10 MINUTES IN COMPUTATION INTERVAL

} . IDATE SAUGBS STARTING DATE

ITIME 1200 STARTING TIME
NQ 150 NUMEBER OF HYDROGRAPH ORDINATES

NDDBATE 6AUGBS ENDING DATE .

NDTINE 1250 ENIING TIME

COMPUTATION INTERVAL «17 HOURS e
TOTAL TIME BASE 24,83 HOURS .

ENGLISH UNITS

ERROR 1 CARD NO. 2
o . . O
SUBBASIN RUNOFF DATA
0 BA SUBBASIN CHARACTERISTICS C:
TAREA +00 SUBEBASIN AREA |
- C e eavee e e e b s B - RS it et o e e e e pe—— . [
T . t -
PRECIFITATION DATA . C
0 FH DEPTHS FOR 10-PERCENT HYF’OTHETIC'AL STORM
eesee HYDRO-3S sovave sreseesestrrsse TP=80 covversnsrcsses vovecossrse TP-49 cevsenrnonrn B 1
S5-MIN 15-MIN 60-MIN 2-HR 3-HR 6-HR 12-HR 24-HR 2-T1AY 4-DAY 7-DAY  10-DAY ‘
+47 92 1.61 1.72 1.82 2,07 2.30 2.53 «00 +00 +00 +00
STORM AREA = .00 -
. : o un SCS DIMENSIONLESS UNITGRAPH

TLAG 1.01 LAG




KHKK
G HYRROSRARE “ACKAGE HEC-1 {TRM X7
?

FLOOD MYRRC
.5, ARMY CORFE OF ENGINEERS,

VERSIONY -FER 1,1
TER, 460% SEZCONL BT

L THE HYDROLOGIT ENBINEERI
L2223

SEGMENT 4 - GOLDMAN DARY PROPERTY
100 yr - 24 hr event

THIS HEC-1 VERSION CONTAING aLL OPTIONS EXCEPT ECONOMICS, ANDI THE NUMBER OF PLANS ARE REDUCED TO 3

HEC-1 INFUT PAGE 1

e

L &
Inoc0'0001'000000200"0003000000v4otouo"Jooo'o00u00000'07000t00'800000’090eo¢.010

LINE
1 In GOLDMAN FROFERTY
2 I HYDROLOGY ANALYSIS 100 YR 24 HR
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