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1.0 XNTRODUCTXON

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
1-10 at 59th Avenue and 1-10 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 local
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.

-1-



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

.:.

SOUTHWEST LOOP STUDY

HArpy VALLEY ROAD

.J
• PINNACLE

J---r--t....,f-'I!i""'.:.:··~~ ,
illER YI'LUY ROAIl

.~.~ --:~--

; 1:.:~.~ !'. ._.

ElLIOT RD.

ESTRElLA RD.
----'-'10;

GII.A RIVER

INDIAN RESERVATION

-2-

MAP

.1
,.......

.'

.'..

.'~,,: it.... =!o ..
u1-...

lUP

RD.

R

PLATE 1



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

oPIate 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.

oPIate 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.

oPIates 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.

Summarizes all recommended

-3-

Table 4, (page 47),
level spreaders.

o Location

Where planned development was encountered, the previ­
ously approved drainage plans were reviewed, utilized as
they were designed and supplemented wi.th on-site im­
provements to the point of meeting the above stated flow
objectives.

oPIate 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
o Type
o Volume (Ac-ft)
o Average Depth
o Bottom Elevation
o Remarks

o
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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.

o Location
o Design Flow
o Average Slope
o Bottom width
o Average Velocity
o Normal Flow Depth

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 PuIs 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 devei­
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 maj or meth.odology
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

-4-
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the basis for preliminary 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 quadrangle 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).
Run.off 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.

3.0 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

-5-
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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.

4.0 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. Segment 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 land is northeast to
southwest at a gentle slope of 0.2 to 0.4%.

-6-
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Stormwater runoff from higher frequency events
tends to pond in open areas, is retained in indus­
trial retention areas or is 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 maj or
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 I-10 facilities. The hydrologic and
hydraulic capacities of the stormdrainjpumping
station systems at 59th Avenue and 51st Avenue,
respectively, are not adversely impacted. In
general, the impacts resulting from the proposed
SR-218/I-10 Papago Freeway Interchange (Table 2)
are the following:

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

2) The drainage j unction 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;

-8-
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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 s.ide is 9.4 ac-ft. in No. 4 and on the
east side is 5.0 ac-ft. in No.3. A 24-inch Rep
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.

-9-
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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 jacked 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) just 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
cellon the east at Station 190, having a maximum
depth of 10 feet, will reduce the 10-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 pipelin~

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-



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.
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4.2

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
aI, 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
sUbj ect 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 bridge
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

-11-
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4.2.2

county Highway Department, a m1n1mum 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 also be considered which may
eliminate the need for deep footings as a
means of scour protections.

Bridge Types

b~sumptions

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 live loadings.
steel girders to be continuous for
both dead and live loadings.

-12-



Substructure Types

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

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 lOa-year
flood elevation.

The determinations of the required
length of embedment for the shafts
and piles were based on 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:

of scour can be expected
bridge piers and bents

35'
for

-13-

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 lateral capacity, as
well as for their relative cost of
construction.

Two types of substructure were consid­
ered, a two-column bent similar to that
used on the 51st 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.
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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.

-14-
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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 zero-skewed
piers.
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4.2.3

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.

-16-



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

4.3 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 is gradually
collected in canals and roadways, being eventually
conveyed to the Champion Drain. I~inent develop­
ment, most probably residential, is proj ected 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-~~ 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 is 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 lO-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.

4.4 Segment III - 51st 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 mountainous 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 proj ect
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 leave 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 10-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 cre 7
ing under the freeway. An open throated for .
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.

o 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 IV.

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 10-year
discharge or 6700 cfs 100-year discharge tributary
from above the freeway to this section of 51st
Avenue. Hence, modifications to the pipe system
and channelization along 51st Avenue may need to
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occur to reduce the limits 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 F100dway 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 ~~=foot bottom, 3:1 side
slopes and a normal flow depth of 8.S-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.

4.5 Segment IV - 19th Avenue To 1-10 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-2l8 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-2l8. Those cells must be relocat­
ed or enlarged to preserve the design volume.

All drainage channels running parallel to SR-2l8
were sized for the 10-year event utilizing the
Rational Equation (Q = CXIxA). 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 development.

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-2l8 drainage system. The SR-2l8
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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o

o

o

o
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o

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 c:fis 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
undez: 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.

o 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, wa.ter is
distributed in level spreaders along the entire
length of the south line 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 lie 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 1.193 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-21S/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 i.nto 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/
STRUCTURE LOCATION

NUMBER (STATION)
STRUCTURE

TYPE
Q10

(CFS)

TOTAL
LENGTH

(FT) REMARKS

,
N
00
I

~

C§)

OEV
@V
(ill)

CW
(ill)

Ci9V

~

(ill)

*624+00, 110'RT. SOUTH
COLLECTOR RD.

*436+00, RAMP 400 AND
225+50, RAMP 200

*524+00, ~~P 500

*326+00, RAMP 200

*542+00, RAMP 500

*250+15, RAMP 200

125+27

125+50 TO 127+90,
100' LT.

52+07, RAMP 'C'

71+57, RAMP 'D'

18" RCP

24" RCP

30" RCP

36" RCP

24" RCP

24" RCP

24" RCP

24" RCP

24" RCP

24" RCP

5

44

96

12

12

10

12

12

100

290

110

100

76

86

170

240

110

150

RESTRICTED OUTLET
(SEE PLATE 5)

EQUALIZER PIPE

TO RETENTION CELL 2

TO RETENTION CELL 1

C-15.70

SUMP W/C-15.70

EQUALIZER PIPE

RESTRICTED OUTLET TO
EXST. 48" S.D. C.O.P.

VAN BUREN ST. T.F.

VAN BUREN ST. T.F.

<===> STRUCTURE/CULVERT NUMBER t IPIPE SYSTEM NUMBER

* SR-218/I-10 PAPAGO FREEWAY INTERCHANGE AT 59TH AVE. VICINITY
(*)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

/110 I 129+60 TO 135+00, LT. 60" RCP 124 540

1111 I 135+00 TO 153+00, LT. 72" RCP 195 1,800

1 112 I 153+00 TO 155+00, LT. *3-48" RCP CLASS IV 195 600 S.P.R.R.- MAINLINE

1113 I 155+00 TO 163+00, LT. 3-48" RCP 195 2,400

,1 114 I 163+00 TO 165+00, RT. *3-48" RCP, CLASS IV 195 600 S.P.R.R. - SPUR
I

1115 r
N 165+00 TO 179+50, LT. 3-60" RCP 340 4,350\0
I

1 116 I 179+50 TO 181+00, 320'LT. 2-8' X 4' RCBC 340 150 BUCKEYE RD. CROSSING

@) 180+00 C/L MEDIAN 24" RCP 12 140 SUMP W/C-15.70

<ill) 23+73, RAMP 'A' 24" RCP 12 100 BUCKEYE RD. T.I.

@) 48+56, RAMP 'B' 24" RCP 12 120 BUCKEYE RD. T.I.

~ 52+27, RMIP 'c' 24" RCP 12 110 BUCKEYE RD. T.I.

@!) 71+95, RAMP 'D' 24" RCP 12 90 BUCKEYE RD. T.l.

e:=:> STRUCTURE/CULVERT NUMBER (PIPE SYSTEM NUMBERI
(*) JACKED/BORED WITH CASING NUMBER 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

1 122 I 181+00 TO 189+50, LT. 3-72" RCP 629 2,550

J 123 I 129+65 TO 139+00, RT. 42" RCP 52 935

1 124 I 139+00 TO 153+40, RT. 48" RCP 55 1,440

1 125 I 153+40 TO 155+00, RT. *48" RCP CLASS IV 55 160 S.P.R.R. - SPUR

1 126 I 155+00 TO 157+50, RT. 48" RCP 72 250

I
1 127 I 157+50 TO 158+30, RT. *48" RCP CLASS IV 72 80w

0
I

1 128 I 158+30 TO 161+00, RT. 48" RCP 72 270 * L==70'

1 129 161+00 TO 180+50, RT. 2-48" RCP 121 3,960

1130 180+50 TO 182+50, 300' RT. 8' X 3' RCBC 121 200 BUCKEYE ROAD

\131 182+50 TO 200+00, RT. 2-54" RCP 184 3,500

I 132 199+91 C/L 2-54" RCP 184 440 TO DETENTION CELL 5

j 133 I 200+90 TO 206+50, LT. 2-60" RCP 328 1,120

IPIPE SYSTEM NUMBERc=:> STRUCTURE/CULVERT NUMBER I
* JACKED/BORED WITH CASING UNDER THE RAILROAD
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TABLE 1 - continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING
SEGMENT I

PIPE CULVERT/
STRUCTURE LOCATION

NUMBER (STATION)
STRUCTURE

TYPE
Q10

(CFS)

TOTAL
LENGTH

(FT) REMARKS

49+94, RAMP 'B' 24" RCP

25+09, RAMP 'A' 24" RCP

53+96, RAMP 'c' 24" RCP

289+50 TO 290+80,160'RT. 54" RCP

R.I.D. SIPHON (OPTION)

LOWER BUCKEYE RD. T.I.

LOWER BUCKEYE RO.T.I.

LOWER BUCKEYE RO.T.I.

SUMP W/C-15.70

BROADWAY RD. (EAST)

BROADWAY RD. (WEST)

LOWER BUCKEYE RD. (EAST)

LOWER BUCKEYE RD. (WEST)

LOWER BUCKEYE RO.T.I.

C-15.90

130

130

140

120

100

140

110

160

160

130

620

2,340

12

12

80

12

12

12

35

12

563

328

328

403

24" RCP

2-60" RCP

**2-60" RCP

267+70 C/L MEDIAN 24" RCP

289+50 TO 290+80,165' LT. 2-12' X 3' RCBC

72+07, RAMP '0' 24" RCP

209+50 TO 221+00, LT.

237+20 TO 238+80, 365' RT. 36" RCP

206+50 TO 209+50, LT.

234+30 TO 235+90, 330' LT. 2-8'X4' RCBC

235+00 C/L MEDIAN

1134 I
1135 I

<ill)

1137 I
<:liD
@:>

~

<1i0
@)
@)

C!iD
@)

I
W....
I

C:==:>STRUCTURE/CULVERT NUMBER

** SIPHON OPTION UNDER R.I.O. CANAL

I IPIPE SYSTEM NUMBER
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TABLE 1 - continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING
SEGMENT II

PIPE CULVERT/ TOTAL
STRUCTURE LOCATION STRUCTURE Q10 LENGTH

NUMBER (STATIOlil TYPE (CFS) (FT) REMARKS

@D 238+50 TO 240+00,190'LT. 24" RCP 12 150 TO SALT RIVER

GQV 22+95, RAMP 'A' 24" RCP 12 90 SOUTHERN AVE. T.I.

(ill) 48+32, RAMP 'B' 24" RCP 12 120 SOUTHERN AVE. T.I.

CW 52+80, RAMP 'c' 24" RCP 12 100 SOUTHERN AVE. T.I.

GQY 72+71, RAMP '0' 24" RCP 12 100 SOTHERN AVE. T.I.

I

~ 382+10 C/L MEDIAN 24" RCP 12 110 SUMP W/C-15.70w
N
I

~ 401+70 TO 402+60, 340'LT. 54" RCP 98 90 BASELINE RD. (EAST)

Q1:0~ 402+00, 340' LT. 36" RCP 35 25

(ill) 401+70 TO 402+60,340'RT. 30" RCP 22 90 BASELINE RD. (WEST)

(ill) 22+44, RAMP 'A' 24" RCP 12 120 BASELINE RD. T.I.

@) 46+77, RAMP 'B' 24" RCP 12 130 BASELINE RD. T.I.

<ED 403+00, 270' LT. *4-8' X 7' RCBC 3700 130 RAMP 'c'

(ill) 403+00, 290' RT. *4-8' X 7' RCBC 3700 120 RAMP '0'

~STRUCTURE/CULVERTNUMBER

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



-------------------
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TABLE 1 - continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING
SEGMENT II

PIPE CULVERT/ TOTAL
STRUCTURE LOCATION STRUCTURE Q10 LENGTH

NillfBER (STATION) TYPE (CFS) (FT) REMARKS

@) 507+70 TO 508+30,160'LT. 2-10' X 5' RCBC 673 60 ELLIOT RD. (EAST)

@ NOT USED

(ill) 530+90 & MEDIAN 24" RCP 12 100 SUMP W/C-15.70

C® 543+70 TO 544+00, 130'LT. 4-54" RCP 673 120 OUTLET FROM DETENTION
CELL 7

I

cEDw 575+80 TO 576+90,160'LT. 4-10' X 6' RCBC 1,677 110 ESTRELLA DR. (EAST)+::0
I

(ill) 572+90 TO 573+90,150' RT. 36" RCP 35 100 ESTRELLA DR. (WEST)

<B 593+68 C/L MEDIAN 24" RCP 12 130 SUMP W/C-15.70

@Y 602+00 C/LMEDIAN 24" RCP 12 320 C-15.70

(ill) 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

eEl> 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

G2V 611+00, 170' LT. TO
140' RT. 24" RCP 12 310 TO DETENTION CELL 8

~ STRUCTURE/CULVERT NUMBER
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TABLE 1 - continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING
SEGMENT III

TOTAL
Q10 LENGTH

(CFS) (FT)

2946 672

390

145 356

147 356

309 360

3455 377

355 290

15 42

646 160

PIPE CULVERT/
STRUCTURE LOCATION

NUMBER (STATION)

@> 657+50

(§) 661+92

GQ1) 669+00

~ 673+00

~ 678+00

I (ill) 691+70
w
<J1

CI!YI 707+30

(ill) 707+90 TO 708+30

<:ill) 737+20

0iY 742+00

(ill) 777+80

~ 783+60

~STRUCTURE/CULVERTNUMBER

STRUCTURE
TYPE

5 - 12' x 7' RCBC

*16'X14' RCBC
EQUIPMENT CROSSING

66" RCP

66" RCP

10' X 5' RCBC

5-10' X 8' RCBC

8' X 6' RCBC

10' X 3' RCBC

*16' X 14' RCBC
EQUIPMENT CROSSING

4-10' X 6' RCBC

54" RCP

48" RCP

1514

74

56

315

290

280

REMARKS

IVANHOE ST.

W/C-15.70 AT MEDIAN

SRP ACCESS RD.
NO. 1 TURNOUT

ACCESS RD.

(*) Combination Equipment Crossing and Drain Structure
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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

@) 790+50 72" RCP 198 265

(ill) 795+50 8' X 5' RCBC 223 260

@> 798+40 66" RCP 136 260

GiV 801+40 72" RCP 205 260

@:> 807+70 3-10' X 6' RCBC 942 280

<ED 826+00 3-8' X 8' RCBC 1695 260

~ CE:D 846+00 2-6' X 6' RCBC 460 230
m
I

0B) 860+00 2-6' X 6' RCBC 525 230

CE]) 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

cgv 47+60, RAMP 'B' 24" RCP Q10=12 80 19TH AVENUE T.I.
W/C-15.70

Cill:> 881+65, 145' LT. 24" RCP Q10=12 120 19TH AVENUE

@2> 881+65, 150' RT. 24" RCP Q10=12 130 19TH AVENUE

~STRUCTURE/CULVERT NUMBER
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TABLE 1 - continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING
SEGMENT IV

PIPE CULVERT/
STRUCTURE LOCATION

NUMBER (STATION)
STRUCTURE

TYPE
DESIGN

2!Q
DISCHARGE

0100

TOTAL
LENGTH
il1.l.

CULVERT NO.
BY OTHERS
(PLATE 4) REMARKS

901+20 C/L MEDIAN 24" RCP

906+00 * 8' - 4' RCBC

889+90 * 2 - 10' X 4' RCBC

932+50 * 6' - 10' X 3' RCBC

SUMP W/C-15.70

7TH AVE.

7TH AVE.

C-3

C-5

C-2

C-1

300

515

230

370

120

280

490

141

452

1232

5291

12

12

12

24" Rep933+40 TO 936+40,
150' RT.

934+00 TO 24" RCP
936+30,140' LT .

923+00 * 8' - 10' X 8' RCBC

@)
@§)
@>

~
@)
@)

.~ cQY
I

7TH ST. T.I.

7TH ST. T.I.

C-16

C-10

C-9

C-6

C-8

420

60

90

320

315

490

440

86

203

461

728

5314

12

12

~ 941+50 * 2-10'X6' RCBC

~ 958+05 * 2-54" RCP

~ 968+05 * 10' X 5' RCBC

~ 975+50 * 54" RCP

G!Y 14+00, RAMP 'A' 24" RCP

@) 37+00, RAMP 'B' 24" RCP

~ 997+13 # 8-10' X 8' RCBC

C) STRUCTURE/CULVERT NUMBER

* DOWNSIZE STRUCTURE IF UPSTREAM DRAINAGE FACILITIES OF FOOTHILLS MASTER DRAINAGE PLAN ARE
IN-PLACE AND OPERATING BEFORE SR-218 IS CONSTRUCTED.
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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 Q1Q Q100 1.ITl (PLATE 4) REMARKS

@) 1006+20 66" RCP -- 151 270 C-19

@> 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

<liD 25+00, RAMP 'A' 24" RCP 12 -- 150 -- 24TH ST. T.I.

.(ill) 71+60, RAMP '0' 24" RCP 12 -- 130 -- 24TH ST. T.I.
e...>
(Xl

·C@ 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.

GiV 1090+56 54" RCP -- *91 480 -- TO LEVEL
SPREADER NO. 11

@) 1093+05 2-8' X 7' RCBC -- (*)783 380 -- TO NATURAL

(ill)
DRAINAGE CHANNEL

1101+80 54" R.C.P. -- * 92 290 TO LEVEL

~STRUCTURE/CULVERT WJMBER
SPREADER NO. 12

* 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.
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TABLE 1 - continued

SUMMARY OF PRELIMINARY CULVERT/PIPE SIZING
SEGMENT IV

EXTENSION OF
EXISTING BOX
CULVERT

SUMP W/C-15.70

TO EXISTING RE­
TENTION CELL

PIPE CULVERT/ TOTAL
STRUCTURE LOCATION STRUCTURE DESIGN DISCHARGE LENGTH

NUMBER (STATION) TYPE 010 0100 iITl

@D 1105+41 C/L MEDIAN 24" RCP 12 -- 150

(ill) 1114+85 6 - 12' X 6' RCBC -- 2700 210

~ 1138+17 10' X 3' RCBC -- 150 150

CULVERT NO.
BY OTHERS
(PLATE 4) REMARKS

(ill) 1169+32 C/L MEDIAN 24" RCP

~@V 1164+55 (*)4-10' X 5' RCBC
1.0
I

@> 1182+05 24" RCP

@) 55+70, RAMP 'c' **4-8' X4' RCBC
(WEST CHANNEL)

12

1218

12

1238

110

160

210

55

SUMP W/C-15.70

CENTRAL SPINE
CHANNEL

EXTENSION OF
EXISTING PIPE
CLV.

40TH ST. T.I.

~ 1197+42 (WEST **4-8' X 4' RCBC -- 1238 160 -- 40TH ST. T.I.
CHANNEL)

C===>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
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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 ll:TI. (PLATE 4) REMARKS

@V 75+90, RAMP '0' ** 4-8' X 4' RCBC -- 1238 55 -- 40 ST. T. I.

(2) 1213+40 24" RCP 12 -- 280 -- EQUALIZER PIPE

@D 1225+00 24" RCP 12 -- 310 -- EQUALIZER PIPE

(ill) 1244+70 (EAST **2-10' X 4' RCBC -- 530 360 -- 48TH ST.
CHANNEL)

G!i) #227+80, RAMP 200 24" RCP 12 -- 300 -- SEE PLATE 6

-c3CED #235+00, RAMP 200 2-6' X 6' RCBC -- 435 330 -- SEE PLATE 6
I

~ #1255+30 24" RCP 12 -- 260

(ill) #648+00, RAMP 600 3-8' X 5' RCBC -- 728 260 -- SEE PLATE 6

<:ED #637+00, RAMP 600 24" RCP 12 -- 330 -- SEE PLATE 6

C@ #1266+00 3-8' X 5' RCBC -- 600 470 -- SEE PLATE 6

(ill) #73+65 RAMP "C" 24" RCP 12 -- 110 -- SEE PLATE 6

C:=:>STRUCTURE/CULVERT NUMBER

** PECOS ROAD P.C.D. MASTER DRAINAGE PLAN
# SR-218/I-10 MARICOPA FREEWAY INTERCHANGE AT PECOS RD. VICINITY
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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 Q.!Q Q100 .un (PLATE 4) REMARKS

@> #339+80, RAMP 300 24" RCP 12 -- 180' -- SEE PLATE 6

(!g) #91+80, RAMP '0' 24" RCP 12 -- 100 -- SEE PLATE 6

G3> #838+58, 148' LT. 24" X 38" RCP-ARCH -- -- 80 -- EXTENT EXISTING
1-10 MARICOPA PIPE CULVERT

CW #325+50, 190' RT. 18" RCP 10 -- 85' -- RESTRICTED OUT-
LET, SEE PLATE 6

CEY #320+00, RAMP 300 24" RCP 12 -- 280 -- SEE PLATE 6

k4~v #1287+50 C/L 24" RCP 12 -- 260 -- SEE PLATE 6
I

~ #864+00, 120' RT. 24" RCP 12 -- 80 -- SEE PLATE 6

(ill) #846+00, RAMP 800 24" RCP 12 -- 290 -- SEE PLATE 6

@:> #513+00, RAMP 500 24" RCP 12 -- 220 -- SEE PLATE 6

~ #504+90, RAMP 500 24" RCP 12 -- 190 -- SEE PLATE 6

~ #878+03 1-10, 16' X 14' RCBC -- -- 115 -- (EXTEND EXIST-
(MARICOPA FREEWAY) ING BOX) 45'LT &

70' RT. SEE
SEE PLATE 6

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



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

.Ramp 700 0 0 0 0 0 0 6 1
. +:>

w
'GRAND TOTAL 82 24 46 20 7 4 72 13

NOTE~

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

2. Junction Structure South of 51st 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 5
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TABLE 3

DETENTION/RETENTION CELL SUMMARY

STRUCTURE LOCATION
NO. (FROM STA. TO STA)

AVE.
VOLUME DEPTH
(AC-FT) (FT.)

w
o
GJ
GJ

*0
o
[2]

oo
§]

STRUCTURE
TYPE

*7342+00 TO 7347+00, 400' RT, RETENTION CELL
I-10 PAPAGO

*7336+00 TO 7340+00, 400' RT,' RETENTION CELL
I-10 PAPAGO

*115+00 TO 125+50 DETENTION CELL
LT. SR-218

*534+50 TO 547+44, RAMP 500,LT DETENTION CELL
AND 114+25 TO 125+80, LT SR-218

189+50 TO 201+00, LT., DETENTION CELL
SR-218 (R.I.D. VICINITY)

470+00 TO 505+00, LT., SR-218 DETENTION CELL

544+00 TO 566+00, LT., SR-218 DETENTION CELL

607+00 TO 612+00, LT., SR-218 DETENTION CELL

726+00 TO 737+00, RT., SR-218 RETENTION CELL

739+00 TO 747+00, RT., SR~218 DETENTION CELL

10.4

3.4

5.0

9.4

59.0

195.0

88.0

12.4

57.0

52.0

6

6

6

6

10

10

10

6

8.6

12

BOTTOM
ELEV.

1160.00

1160.00

1046.00

1046.00

1024.00

1013.00

1018.00

1040.00

1163.00

1163.00

REMARKS

24" RCP EQUALIZER
PIPE

18" RCP OUTLET

24" RCP RESTRICTED
OUTLET

24" RCP EQUALIZER
PIPE

2-60" RCP OUTLET
PIPE

2-10'X5' RCBC
OUTLET BOX CIV

4-54" RCP OUTLET
PIPE

36" RCP OUTLET PIPE

18" RCP RESTRICTED
PIPE

18" RCP RESTRICTED
OUTLET PIPE

c=JDETENTION/RETENTION CELL NUMBER

* SR-218/I-10 PAPAGO FREEWAY INTERCHANGE AT 59TH AVENUE VICINITY.
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TABLE 3 - continued

DETENTION/RETENTION CELL SUMMARY

AVE
STRUCTURE LOCATION STRUCTURE VOLUME DEPTH BOTTOM

NO. (FROM STA. TO STA) TYPE (AC-FT) (FT. ) ELEV. REMARKS

~ 824+00 TO 881+00, LT., DETENTION CELL 22.1 VARIES VARIES WEIR FLOW TO NEXT
SR-218 1098.00 CELL

TO MIN.
1144.00
MAX.

§] 1094+00 TO 1100+00, LT., DETENTION DITCH 12.7 12 1170.00 54" RCP OUTLET TO
SR-218 LEVEL SPREADER 12

~ 1192+70 TO 1196+70, LT., DETENTION DITCH 1.0 5 1168.00 18" RCP RESTRICTED
SR-218 OUTLET

B 1205+00 TO 1219+30, RT., RETENTION CELL 41.5 5 1162.00 RELOCATED
I SR-218 RETENTION CELL

+=-
'r~ 1198+00 TO 1244+30, LT., DETENTION DITCH 13.2 5 1167.00 2 - 24" RCP OUTLET

SR-218 TO LEVEL SPREADER
13

~ 1254+00 TO 1267+00, LT., DETENTION CELL 30.0 6 1163.00 3-8'X5' RCBC
SR-218 OUTLET TO DETEN-

TION CELL 17

~ 857+50 TO 872+40, RT., DETENTION CELL 36.0 6 1156.00 2-6'X6' RCBC
1-10 MARICOPA OUTLET TO DETEN-

TION CELL 18

§] 227+00 TO 245+10, RT., RETENTION CELL 90.0 15 1145.00 NO OUTLET, SHEET
RAMP 200 1-10 MARICOPA FLOW Q100 TO GRIC

~ 326+00 TO 338+00, RT., DETENTION DITCH 3.0 6 1156.00 18" RCP RESTRICTED
RAMP 300 I-10 MARICOPA OUTLET PIPE TO

c=JDETENTION/RETENTION CELL NUMBER
DETENTION DITCH 20



_ -_~ =-' - - - - -- - -

STRUCTURE LOCATION
NO. (FROM STA. TO STA) REMARKS

24" RCP OUTLET
TO DETENTION
CELL 21

1156.0064.0

STRUCTURE
TYPE

DETENTION DITCH

TABLE 3
DETENTION/RETENTION CELL SUMMARY

AVE
VOLUME DEPTH BOTTOM
(AC-FT) (FT.) ELEV.

311+00 TO 325+50, RT.,
RAMP 300 I-10 MARICOPA~

§] 1279+00 TO 1292+00, LT., DETENTION CELL 17.2 5 1163.00
SR-218

§] 1280+50 TO 1294+50, RT., DETENTION CELL 12.5 5 1160.00
SR-218

@] 1276+50 TO 1282+00, RT., DETENTION CELL 12.5 6 1160.00
SR-218

I
+::0 c=J DENTENTION/RETENTION CELL NUMBER
())
I

24" RCP OUTLET TO
DETENTION CELL 22

24" RCP OUTLET TO
DETENTION CELL 23

24" RCP RESTRICT­
ED OUTLET TO
DITCH



_ _ "'--lii· _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 5 - continued

DRAINAGE DITCH/CHANNEL SUMMARY

NOTE: LOCATION AT SR-218 UNLESS SPECIFIED.

LOCATION DESIGN Q10
(FROM STA. TO STA.l (CFSl

738+00 TO 753+40, LT. 687

748+00 TO 751+00, RT. 26

751+00 TO 778+00, RT. BENCHED-CUT
SECTION

AVERAGE SLOPE
FT/FT

.0.0040

0.0030

0.0294

BOTTOM WIDTH
FT

20

10

17

AVERAGE
VELOCITY

(FPSl

5.4

2.0

NORMAL
DEPTH
LE:Il

4.0

1.0

753+50 TO 807+75, LT.

807+75 TO 824+00, LT.

225

294

0.0035

0.0060

10

10

3.9

5.2

3.0

3.0

883+30 TO 1084+00, LT. # VARIES AT THE FOOTHILLS
I
~

? 1115+50 TO 1164+00, LT. 170

1165+00 TO 1176+00, LT. 170

1176+00 TO 1191+00, LT. 118

*212+00 TO 227+00, RT., 118
RAMP 200

*71+50, RAMP 'D' RT. TO 329
658+00 RAMP 600, RT.

*337+50 TO 353+00, RT. 329
RAMP 300

*605+00, RAMP 600, RT. 118
TO 518+50, RAMP 500, RT.

0.0020

0.0020

0.0020

0.0020

0.0040

0.0040

0.0020

10

10

10

10

10

10

10

2.9

2.9

2.7

2.7

4.2

4.6

2.7

3.0

3.0

2.5

2.5

3.5

3.5

2.5

* 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.

LOCATION DESIGN Q10
(FROM STA. TO STA.) (CFS)

*518+50, RAMP 500, RT. 118
TO 863+50, RAMP 800 RT.

AVERAGE SLOPE
FT/FT

0.0020

BOTTOM WIDTH
FT

10

AVERAGE
VELOCITY

(FPS)

2.7

NORMAL
DEPTH
1.En

2.5

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

I
c.n.....

. ,
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A. General

DRAINAGE DESIGN CRITERIA

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

4. Maintain clear traffic lanes for the design
storm.

than 200 acres, the
othe~wise, the HEC-l
SCS TR-20 rainfall

-56-

For drainage areas less
Rational Method is used.
computer program and/or
runoff model is used.

3.

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.

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

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

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, cuIverts, or
other hydraulic and erosion control appurtenances
required to:

B. Development Assumptions:

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

7.0
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c. Ditches

1. storm Frequency

2. Time of Concentration

of
if

or the sum
flow time

10 minutes ml.nl.mum
overland and gutter
more than 10 minutes.

o

b. storm Sewers

a. Pavement

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.

o Time to ditch inlet is 10 minutes
minimum.

o Overland flow time, if more than 10
minutes.

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

c. 100-year storm (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 lOO-year flood plain eleva­
tion. No increase in' flooding outside
the right-of-way.

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

Rational Method Parametersc.

I
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where:

where:

S = slope in ft. per ft.

- 0.60
- 0.40
- 0.40

Paved Surfaces•••••••••••••••• 0. 90
Highway Slopes and Ditches •••• 0.50
Landscaped Areas •••••••••••••• 0.60
Urban Residential Districts ••• 0.40
Parks and Recreation•••••••••• 0.2
Cultivated Areas •••••••••••••• 0.2

Q = design flow in cfs

A = area in sq. ft.

n = Manning's coefficient of roughness

W.P. = wetter perimeter

e.
f.

a.
b.

d.
c.

Q = (0.56/nSc) x (So) 1/2 x (Sc) 5/3 x (T) 8/3

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.

Q = Ax (1.486/n) x (A/W.P.) 2/3 x (S) 1/2

3. For Circular Sections Flowina Full or Par­
tially Full or For Trapezoidal Channel •

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

1. Manning's General Equation

General Design Equations

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

D.
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1. Allowable Pavement Flooding Width

E. Pavement Drainage Design

4. Manning's Coefficient or Roughness (n)

10-year,
10-minute

10-year,
10-minute

10-year,
10-minute

10-year,
10-minute

10-year,
10-minute

storm
Frequency

2 ft.
S ft.

-59-

Left
Right

gutter and/or shoulder
parking or distress
lane width.

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

gutter width plus any
shoulder width.

shoulder width.
shoulder width plus
1/2 adj. traffic
lane width.

Max. Water
Surface width

Left --

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

Left
Right --

a. Elevated sections

a. Pavement •••••••••••••••••••••••• 0.016
b. Concrete Pipe •••••••••••.••••••• 0. 012
c. Corrugated Metal Pipe ••••••••••• 0.024
d. Cast Iron Steel Pipe •••••••••••• O.Oll
e. Box Culverts •••••••••••••••••••• 0 • 015
f. Steel Pipe •••••••••••••••••••••• O• Oll
g. Ditches - Concrete Lining••••••• 0.015

Aggregate Lining 050 (2"-4") ••• 0.03
Aggregate Lining D50 (4"-6") ••• 0.035

Use Manning's General Equation or the FHWA HDS
No. 3 or similar procedure.

2-lane undivided

22' or 24' ramps
(including accel. &
decel. lane.

4 or 6-lane
undivided

Urban 4-or
6-lane Divided

Rural 4-lane

Roadway Type
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G.

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" •••••.••••.•• 330 ft.
b. 36" to 60" ••••••••••• 440 ft.
c. Over 60" •••••••••••••• 660 ft.

4. Minimum Cover Below subgrade

a. Freeway Crossing •••••• 3 ft.
b. Ramp Crossing•..••.••.•• 2 ft.
c. Crossroads •••••••••••••. 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-
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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 lowest 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 fps none
b. 7 to 15 fps ••••••••••• riprap
c. 15 to 20 fps •.•••••••• rock lining
d. Over 20 fps ••.•.•••••. energy dissipator

Pipe Design criteria

,1. The ADOT pipe design criteria is used unless
directed otherwise.

-61-



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

4. Resistivity:

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-Ioads
for reinforced concrete pipes.

If pH is outside the range of 5.0 to 9.0, a

C - Aluminum Alloy
AASHTO M-196

800
1000
1350
2000
3000

A - Galvanized coated
Steel AASHTO M-36

B - Aluminum Coated
Steel AASHTO M-26

Types of Culvert Pipe

D - Bituminous Coated
AASHTO M-190

-62-

*D-Ioad to Produce O.Ol-Inch Crack

metal pipe is to be specified in
with the values as determined
geotechnical field investigations
in the Subsurface Investigation

I
II

III
IV

V

Corrugated
accordance
during the
and given
Report.

AASHTO
Class

METAL PIPE RESISTIVITY
ALLOWABLE TYPES OF CULVERT PIPES

For pH Range 5.0 to 9.0(1)

( 1)Notes:
special

Resistivity
(Ohm-em) Allowable Pipe

2000 or Greater A(2)-B-C-D

1000 - 1999 B-C-D

500 - 999 C-D

Less than 500 D
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study of the situation should be made.

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

K.

L.

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 = CAl) compute
Q50 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 Q50 using the Nomograph for Flow
in Triangular Channels or other applicable
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4.

5.

6.

7.

8.

9.

methods as described in FHWA HEC-12, Reference
7.

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.

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.

If depth and spread of gutter flow criteria
have been met, the catch basin inlets are
sized. If spread is excessive or 100% inter­
ception desirable (such as within the low
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
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
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.

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

The Q10 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 Q10 must be within the pipe
as per the design criteria.

A hydraulic line (H.G.L.) analysis is per­
formed for the Q50. Pipe sizes are adjusted,
if necessary, to satisfy the downstream H.G.L.
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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.

10. 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. A Policy on Geometric Desion of Highways and
streets, A.A.S.H.T.O., 1984,

2 • Division of Highways - standard Drawings, Urban
Highway section, A.D.O.T., 1986.

3. Division of Highways - Standard Drawings, A.D.O.T.,
1974 and current revisions.

4. Standard Specifications for Road and Bridge Con­
struction, A.D.O.T. 1982, and A.D.O.T.'s current
supplemental specifications.

5. Drafting Guides for Use in Office and Field,
A.D.O.T., 1982.

6. Reinforced Concrete Box Culvert Manual, A.D.O.T.,
March, 1981.

7. Drainage of Highway Pavements, HydraUlic Engineer­
ing Circular No. 12, U.S. Department of Transpor­
tation, FHA, 1984.

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

9. Design of Urban Highway Drainage, The State of the
Art, U.S. Department of Transportation, August
1979.

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

11. Handbook of Hydraulics King and Brater, Fifth
Edition.

12. A.D.O.T. Drainage Design services, HydraUlic Design
Procedures for Slotted Drains, April, 1982.

13. Urban Hydrology for Small Watersheds, Technical
Release No. 55 - Eng. Division Soil conservation,
U.S. Department of Agriculture, January, 1975.

14. Design Charts for Open Channel Flow, U. S. Depart­
ment of Commerce, Bureau of Public Roads, Washing­
ton, 1961.
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15. storm Drain Design Manual « City of Phoenix Engi­
neering Department, August 1975 (Revised 1984).

16. City of Phoenix, 100 Scale Quarter sections 1452,
Revised Mapping for Water, Sewer, and Right-of-way,
1982.

17. city of Phoenix, 100 Scale A.P., Contour Mapping,
1982.

18. City of Phoenix, Storm Drain Maps, 1983.

19. UEC-1 User's Manual.

20. National Engineering Handbooks 4, Soil Conservation
Service Hydrograph Procedures.

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

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

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

24. "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.

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

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

28. 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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9.0 APPENDIX

HEC - 1
COMPUTER SHEETS
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FLoorl HYDROGRAPH PACKAGE l~EC-":L (IBM XT 512K VERSION) -FEB 1,1985

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
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;:-,:~;:

....; ..
,..,,:.

';;; 10 OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

NORTH OF THE SALT HYDROLOGY
SOUTH WEST LOOP ADOT 10 YR 24 HR ANALYSiS
FUTUF~E CONDITION~3 -:ll/l?/87

VARIABLES
3 PRINT CONTROL
o PLOT CONTROL

O. HYDROGRAPH PLOT SCALE

COMPUTATION INTERVAL
TOTAL TIME BASE

'...."' ..

r.:..>

'c"-:,.....

IT HYDf~OGRtWH TIME
NMIN

IDIITE
ITIME

NQ
NDDr'lTE
NDTIME

DATt'l
5

19NOV87
1200

1~50

20NOV87
0025

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINIITES
ENDING DATE
ENDING TIME
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12.42 HOURS
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o
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***>j(***)!(::~{*:.~***

:::~UNDF'F Ii;:)lT;:\

~? B(1 SlJBBASIN CHARACT~RISTICS

Ti'''.iF:::t'), 013 SlJBBASIN AREA

PRECIPITATION DATA.

'::' '::'!-1 DEPTHS FOR 'LO--PERCENT ~1YPOTHETICAL STORM
HYDG:O·-:35 ·... l::' ... lJ;0 P"-49

5-MIN lS-MIN 60···MIN
.47 .92 1.61

2- ··IF';
:i. ~ '72

3-"H;::~

1.82
t, "';'1F:
2.0"7

::. 2· '!"~F~

2 .. :30
?":i ··j·-if~

2 jo ~53

2~-Dt1Y

~oo

.<j·-:Ci"
~. 0 .~ ()()

.. '~"/

,'''to.,
;.\/\....

~';TOF:j"1 ("i F:E f)!
'1":'',.I.•;;'

;

9 LS SCS LOSS RATE
SHnL

CRVNBR
HTIMP

1
_,. ,

92,00
.00

INITIAL ABSTHACTION
CUHVE NUMBER
PERCENT IMPERVIOUS AREA

c-

10 un SCS DIMENSIONLESS UNITGRAPH
TLAG .62 LAG

?5~ t?2 B4
lat t·'-1'> :'2
2t 2,. :I.
O. I).

3t
o.

3.
O.:I. •

4.

UNIT HYDF;QGR ..,PH
39 END-OF-PERIOD ORDINATES

67. 84jo 93~

32. 26. 22.

***

" 14. 271' 4~:; •-.J to

754 63. 50" 39,
10!' a.!' 1.)+ 5 ~

:l. " 1. 1. 1.

~;''';;;:';''''~t-4

,~', .~". ,. -. ",.~ '.~

*** *}Y.* *** )Iqc~ *** (

HYDRO GRAPH AT STATION lE

TOTAL nAINi"I'rLL ,= 2.29, TOTAL LOSS = +79~ TOTA!_ EXCESS = 1.50

6··-HI~

(CFS)

MAXIMUM AVERAGE FLOW
24-HR 72-Hn

x.•

10.
1.475

10.

12.42-HR

10.
1.475

10.10.

1.0.
1t475

20t
1.446

10.
(INCHES)

( AC--FT)

(HI'\)

TIME

6,8396.

(C1"8)

F'E."tK FLO[,J

+

+

CUMULATIVE ,"tREf, ,= • 1;3 SQ MI

, ••• ' " ";::~'_~""":'., l *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
.....

****;~>}~********* :{<
11 Kl< ;',<

~,,,'.
lW >¥

***********}ICJ{**
SUBBASIN RUNOFF DATA

:L 2 ;3(!~ SUBBASIN CHARACTERIsr:ccs
TAREh .04 SUBBASIN AREA



- - - - - - - - - - - - - - - - - - -
PRECIPITATICN DA"TA

:.:~ .::':..\ ;;;,: 'THE ":"DF; 1:) ···:::'i:'::;::·:C;:~>~T '.·:"·U: Cr:"1..iE··:~: ;:~,\i.. :~;·7·\:.-!'··

1"1 "( DF~ U..- 3~.:5 .······:.t; ·,·':;..·· ..1,1.)

5--MIN L5-MIN 60····MIN
.47 .9? 1.61

2····HF:
:1. • ?;.:~

3·..·HF~
:~ I" ~?2

'~;""'HF;
:·:.::,,0'/ ..:.::,.

24····Hl::;
2 (.,53

~.: ... Uf1"';'
" ,,\.. '\...

'~~"" ";", ,": Y
JO

.::t--
fO n ,.()O

STORM AREA = 604

13 L.S 5CS LOSS RATE
STR1'l_

CRVNBR
RTIMP

:L7 INITIAl_ABS'r~A(~TION

72.0C C~JRVE NUMBER
~oo PERCENT IMPERVIOUS AREA

14 UD 5CS DIMENSIONLESS UNITGRAPH
TLAG .32 LAG

***

".7.
6.
O.

224­
4.

- 4~3 +

3.
53.
2.

UN I T HYDf~OGRAPH

21 END·_·OF-PERIOD ORIIINATES
5:i.. 42. 2?

1 • l. :I. •.
1 (j> ... 1·-4.,. ?
o. o. o.

.-:-;,1;"'i";~_:

. .: .. -;,~."

·_~!~r. '''~77''
*** *** ***

HYDROGRAPH AT STATION
***
H~

***

TOTAL RAINFALL = 2.29, TOTAL LOSS = .79, 'TOTAL EXCESS = 1 + 50

PEAK FLOW TIME
6··-HR

MAXIMUM AVERAGE FLOW
24-HR 72-HR 12 t42-'HR

(CFS)

CUMULATIVE AREA =
I~~~·:~~;.~;~~

';.:;,
..}-

+

(CFS)

44.

(Hli)

,(, S:::t,;)
I,) ~ ..1 \'.'

(INCHES)
(AC·-FT)

6.
1 .. 4~50

3.

3.
1.487

3.

.04 SQ MI

:) ...

1.487
3.

3.
1.487

:') ~

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

.:'.

15 I<K

***~~**********
* ** 2E *
* ***************L

SUBBASIN RUNOFF DATA

:1.6 BA SUBBASIN CHARACTERISTICS
TAREA .05 SUBBASIN AREA

PRECIPITATION DATA

DEPT1·iS FOR 10~PERCENT

• !> to 'I' .,. .. to to .... .,. ... j.... TP'-40
2····HF·: 3~NHF\ 6"~HF:

HYPOTHETICAL STORM
.,. '!' .... 4o ...... +. + ......

12'N'HF~ 24--Hf\ 2-"Dj~Y ':'~'-D(i

.oe:

,.. '" .. + ;. .,. + .,. ~.

D(', Y ~. '," "."C. i'\
.00

P····4?

{).002 5~3:2,302;.071. (.82:t j. '72
60'-MIN

1~· 61.72
15-,\",I>i

HYDf\O-'~55

.,. l{·'7

~j"-MIN

a PH
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c·!:;~ ~R' C:::' ~.~ ;", ,.~ TE
.: "; r.:~T ~ 7 It·j"':T:::t'lL. t":'?GT;':r;G-r'~: \;..J

::F;I.)NJ3r:~ 92.00 CURVE NUMBER
F:TIrlF:' ~oo F'ERC:~~T IMPE?VIOUS AREA

18 UD 5CS DIMENSIONLESS UNITGRAPH
TLhG .)'1. LilG

':C{C¥.

UN I T ~";YD;::':OCn(jF'l"i

·4~.;:';

l. 4~ 7.- :t2l' lB.
29. 2'7. 24. 2(). lei (-

~:5 to 4. ·4" 3. :.'3.
1. 1. 1. • 1. t O.
O. o. 0,. o. 0.

*** *** *** ***

1.,;;, •

DI:~:D::: Nl'l 'lES
29.
1. 3d

2"o.

~C~C"r:

:5.,;;. to :.321'
8+
1 +

o.

32,.
5(.
1 ;.
0,"

HYDROGRAPH AT STATION 2E

TOTilL Rr'\H!F!'\LI._ = 2.29, TOTAL LOSS = .79, TOTAL EXCESS = 1.50

6--Hr,
MAXIMUM AVERAGE FLOW

24-HR 72-HR
'~.. ~•..~ ~ .:y~~~~.~.

:..... ·:-\{'j.:~ ~i="...h~

+

+

F'Ehl\ FLDt;J

(CFS)

34,

THlE

(HB)

7.00
(CFS)

(INCHES)
(Ae--FT)

B.
:1..445

4.

-4+
1.472

4"

4,
1 ~ 4'?~2

4·)

12.42-HF{

4.
1,4]2

4.

CUMULATIVE AREA = +05 SQ 111 c'

('

t;~~Ytk~ *** *** *** *** '** *** *** *** *** *** *'* 1** *** *** *** *** *** *** *** *** *** '** *** *** *** *** *** *** *** **' *** *** ***

19 KK

*************** :«* 2\,) *
* *************** c~ /

SUBBASIN RUNOFF DATA

'"

20 HA SUBBASIN CHARACTERISTICS
TAREA ,07 SUBBASIN AREA

'",1_.;

PRECIPITATION DrY,,'\
"'4
V'

DEPTHS FOR lO-'PERCENT ]~YPOTHETICAL STORM

t00.00

to t to + to !'" ;. to .. to to Tl:;'·-·4 f
} to 'I- t f + + I' .. ~ to (.

4-DAY 7-DAY !O··DAY
tOO .00

2-DAY
2.53

24-+iF:
2.:30

I2,-!·-\R
2+01'
6-'Hi~

TP-40
2'-Hr~ 3-HR
1" 72 :1 to 82

HYDBO·-35 ~ to to (. + to

5-MIN IS-MIN 60-MIN
,47 .92 1(.61

B F'H

STORM AREA .07

21 LS SCS LOSS RATE
STRTL,

CRVNBR
Rl'IMP

t17 INITIAL ABSTRACTION
92.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA
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""1.../\(3 ':~,!;:, !•• t,C
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..! i\; :~: T ;"i \' DF~ G~.:~ ;::.~ () F !..~

~~ END"'(}F-PERIOD
16. 22.:I. •

38.
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:!. +
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10.
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o.
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2,·
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28.
22.
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o ~.

:"5 ~'3 ~

lB.
:.'J

o.

3
:l.

**~-k n* *** *** ***
HYDRO GRAPH AT STATION 2W

TOTt'lL F;{,rrWALL '" 2.29, TOTAL LOSS = ~79v TOTAL. EXCESS = :t • ~.50

6'-Hl~

(CFS)

MAXIMUM AVERAGE FLOW
24-HR 72-HR

"~~.,.,-.~'.

I"~,.";';~'.~.,,:'~

-:-

+

F' 1:': At, Fl. CH~

(CFS)

41.

TIME

(HR)

7"OB
<INCHES)

(r'\C,·FT)

1.:1. ')
1. 441

5,

~~ "
1.466

5.

~5 ,.
1.466

5~

:l2t42··-HF:

5"
1.466

~­-' .
CUMULATIVE AREA = .07 3Q HI

*** *** *** *** *** *** *** **:~ *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **;i~ *** *** *** *** *** *** *** (~

2:'5 I,K

24 10

**************
* ** COMB *
* ***************

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

\"f,F: I t'lBL.E~l

1
o

O.

PRINT CONTROL
PL.OT CONTROL.
HYDROGRAPH PLOT SCAL.E t:..

25 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

'~;':." :'.i

***
******************************************************************************************************************************:k****

~-

HYDROGRAPH AT STA·TION COMB
SUM OF 2 HYDROGRAPHS

******************************************************************************************************************~K****************
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*
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19 NC]V 1215



~ ..

r""

(

c

( ...

-
l} (_

'-,
~;.. 'j.

]-,

2t

2<0

~
'._'!-

3<-

.,)

l" ~

2"

3 ..
3-:-

4.:.
".,

3'1-
.~') ""

31.

:.3 ~
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::: ~
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-
2~1

2~?

30
:.31
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135
13-4

:1.:;0

132

136

14'7
146

133

137
1.36

144
1 4~.5

141

12~?

139
1.40

142
14~5

1 "'~~n

149

230~5

22::~i5

,.:'.,;'.

2310
2315

224~'.';

235::';

2325

,.~ ':) 'J r.::

234~~j

23~SO

0000

()02~5

:~340

2320

···,,,,,,!l::'.n...-;...:,. .•_: .../

2240

2335

2230
223~5

0010

2330

OO:L~5

0020

0005

-
;\1 Ci 1.)

NOt}

9 ;\·~Dl..)

9 NUl..)
9 f·~OI.)

I ...

'I. \) \!Ot)

19 NDI..)

;····jD!·)

1. i~.' ;".101.,)

Jr;."J NOl.,:

19 ND'·) 2:300

2.':1 r,~OV

1't NO')
1? NO')
:1.9 NOI.)
19 N(J'vl

19 NO'.)
19 1'10\)
19 NOI..)
1 (1 NO!.,)

:L ~'-? >,){]I.) ':·!')n{\.

17 NOI.,)

1? NO!..)
20 NOV
20 ND'v'
20 NOV
20 NOl,)
;20 NO'J
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'L9 ~O\) 21S~

-
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*
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-
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-
:!.(Y:!.O
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., qc~::;

1?30

t:l.
1.46?

9.
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9.
1.469
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O.
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6'-'HF~

(CPS)

(INCHES)
(AC-FT)

-
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J

··.i'

,~

,._1
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J.3

27

38

10

12

23
2'~

:'3:3

25

28
29

26

30
31

lA
1 ~.5

1 ~1j

17
18
19
20
21
22

34
35

32

:56
~~7

7.00

TIME

(HR)

-
::.250

1440

:1.355

1320

1340
1::345
1350

12 ..:+0
1 ~.:.~ 45

143~'=;

1325
13750
:1.335

144~5

1450
1455
1500
1~j05

1.255
1300
1 ~~O:~j

1310
1:·315

1400
1405
1410
1415
1420
1425
1430

\\.~DI..)

-

74.

:t I::,; j·)DI.J

1? NOV
19 NO'J
19' NOt..1

NOV
No\)
NOt)

19 NOV
1<;' NOV
19 NOV
1'Y NOl)
1 '7 NQt,!
1'1 NOV

19 NOV 220
19 NOV 225
19 NOV 230

:L ~;: NOl.)
1 I:;, ND!..)

19 NOV
I? NOV
19 NOV
19 NOV
19 NOV
1? NOV
19 NOV
19 NOV
19 NOV

19 N()V
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV

(CF~3 )

19
1 ~?

'1 (1

PEAK FLOW

* 19 NOV 1635 56 O. * 19 NOV 1945 94 34. ** :!. I} NDV 1 \':J40 5~' 0 ~ * :L 9 NO!,.) :l 950 ?~:; :'50 ~ ~{<

;« 19 ND1vl 164~.; 58 0 • ~{( 19 NOV 19~~~j 9,~. :~.:? .. *
* 19 NOV 1650 59 O. * 19 NOV 2000 97 24. ** 19 NOV 165~5 ':~O (>. * 19 NOI..) 2005 <'18 21 , ;;~* 19 NOV 1700 61 O. * 19 NOV 2010 99 19. ** 19 NOV 1705 62 O. * 19 NOV 2015 100 17. ** 19 NOV 1/10 63 O. * 19 NOV 2020 101 16. ** 19 NOV 1715 64 1. * 19 NOV 2025 102 14. ** 19 NOV 1720 65 1. * 19 NOV 2030 103 13. ** 19 NOV 17::'~5 66 1. * is) NO I

.} 2035 104 12. ** 19 NOV 1730 67 1. * 19 NOV 2040 105 11. ** 19 NOV 17:55 6e 1. * 19 NOV 2045 106 J.1.. ** 19 NOV 1'740 6~~ 1.. * 1'.1 NOV 2050 107 10. ** 19 NOV 1745 70 1. * 19 NOV 2055 10e 9, ** 19 NOV 1750 71 1. * 19 NOV 2100 109 9, ** 19 NOV 1755 72 2. ~ 19 NOV 2105 110 8. ** 19 NOV 1800 73 2. * 1? NOt,' 2110 1:1.1 8. ** 19 NOV 1805 74 3. * 19 NOV 2115 112 ~ ** I? NOV 1810 75 5. * 19 NOV 2120 113 7. ** 19 NOV 1815 76 9. * 19 NOV 2125 114 7. ~

* * ************************************************************************************************************************************

+

+

--

.;~.:~:;~~

CUMULATIVE AREA = .12 SQ MI
c;

. :.'

*** *** *** *** *** *** *** *** *** *:~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
(;

26 I\K

**************
* ** 3E :ex

* ***************

....

21' IO OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
DSCAL O. HYDROGRAPH PLOT SCALE

SUBBASIN RUNOF~ DA1'A

~r·



- - - - - - - - - - - - - - - - - - -SUBBASIN CHARAC"l'ERISTICS.~~~8 Dt~

~:;: ~::' H

T j1F:Ef~

PREC~[~:ITAT:[(JN DA'!"A

.59 SllBBASIN A~EA

DEPTi··IS ~~OR 10··~'~RC~NT :-!YPOT~'1ETICAL STO!~M

HYDr:~fJ··-:.3~5

5-MIN 15··-M:[N 60--MIN
~47 t92 1.~61

? ··HF",:
1t"72

3····HF~

1 ~ ~:r2

';'p ...fJ·O

6····HF~

? ,.0'7
1.2.-1..::

::~ t ~50

24" !·m
;:~ ~ ~~;:3

'?"-:::!{~IY

~co

··:']:·,··4 Q

4····r1(lY
.00

.. "I.:! (:'; "'( \..) "Df';Y
{.oo +00

2 f
} LS sea t_OSS RATE

STRTL
CRVNBR

RTIMP

STORM AREA = +59

~17 INITIAL ABSTRACTION
92.00 CURVE NUMBER

.00 PERCENT IMF'E:RVIOUS AREA
-', .....

:50 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1.70 LAG

1,<**
{ .:

UNIT HYDRO GRAPH
104 END-OF-PERIOD ORDINATES

22. 29.2. 5. 10.
B5. 100. 114.

...-, 164. 163+ 162.
..•..'!l';:' 1. 14. 105. (?6+

49. ·4~5 • 4;;:: t

2:) to 21. 20t..... 10. 10. 9.
~.:; + 4. 4.
2. 2. 2.
1.. 1. , 1.
O. O. o.

*** **~< ***~ ..:

15.
126,.
:L~S7 •
87.
40.
18.
8.

'4.
~2 •
1.
O.

137.
-I l::--Z
..I. ,J"oJ f-

i?,
:37 "
:l.? ..

Bl­
4.
2.
1..

***

146~

14"7 ..
?3t
:.34+
16.
7~

3.
2'!'
1. '!'

~ct-:;t:

~~~;~/';;~i~
TOTAL RAINFALL -

HYDROGRAPH AT STATION 3E

2.29, TOTAL LOSS - .79, TOTAL EXCESS = 1.50 8-"

6,·,HFI
MAXIMUM AVERAGE FLOW

24-HR 72-HR
+

+

PEAK FLOW

(CFS)

195.

TIME

(HR)

. 8.00
(CFS)

(INCHES)
(t'lC'-FT)

8<.J~

1.399
44.

43.
1.410

44.

43.
1.410

44.

12. 42"~HB

4 ""'.
1.410

44.
;'.:_'r

CUMULATIVE AREA = .59 sa MI
{j"J

o

*** *~* *** ~** *** *** *** *** *** *** *** ~** .~** *** *** *** *** *** *** *** *** *** *** *** 2** *** **; ~** *** .K** ~** *** ~**

:.3:~ 1<1'::

************~.J(*

* *>1< ·~lE *
* ********:r-******

SU3BASIN ~l.:NOFF DA1'A

'. ,



- - - - - - - - - - - - - -.- - - - -32 :(::;; SUBBASIN Cl'iARACTERISTICS
Ti~F:EP!

PR=~··~I~A;I8N DAT

~37 SUBBASIN AREA

H"IPDTHE'T:~ ChI...
~ • ,. ~ '" (. ,. + + + + T~:'··-::l?

n ?H
HYDF,~r.J· ·"35

5"'MIN 1S-MIN 60-'MIN
.47 ~92 1.61

DE;::'THf.1 r:'D;:~

'?'-1-~F~ 3····HF~

1 t 72 :L .. 8:2

Tp····l~·O

(;) "HF:
2~()l

12~"HI:~

2 .. ~30
24····HF:

2.53
2··-Di'Y

.00
4-'Df~JY

.00
"j··-Df1Y :.O··-D/~Y

.00 ,.00

SCS DIMENSIONLESS UNITGRAPH
TLAG 1.25 LAG

::53 I C·

:34 UD

SCS I_OSS titYfE:
STRTL

CRVNBR
RTIMP

I'll"'
92.00

.00

STORM AREA = .~/

INITI~L ABS1"RACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

r'~,

( .

***
f'

UNIT HYDF{OGF;APH
77 END-OF-PERIOD ORDINATES

30. 41. 54.
138. 138. 137.

~ -,,~ , /;. -,;:.."~:::..,

'.~; ......I.....~,:.~~,;.l'..,.IO

3. 7. 13. 21.
1 :I. ~.:5 .. 12~5 • 132. 1~)7 ..
113. 1051- 96. 86.

:39. 35. 32. 2(7 t

14. 13. 11. 10.
I::~ 4. 4. 4.'.•J'

2. 2. 1. • 1.
:[ , 0. () . 0,

*** *** ***
HYDROGRAPH AT STATION

"76.
"),l,
..~. ·w) ..

9.
3.
1,.
O.

***
4E

67.
24.

B.
3"
1.
O.

***

60.
21.

7.
301-
1.
0,

6?+ 86. :tOl
'1 ~i! "") 1.26. :!.20J.·..}.,:..t

53. 48l- 43
19. 17, ,~

J. -.J-Qo

/ . ,~,,:
1;'-
,-;+

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

C·

TOTAL Rt~INFALL = 2.29, TOTAL LOSS = .79 v "TOTAL EXCESS = 1.50

6-HR
MAXIMUM AVERAGE FLOW

24-HR 72-HR
+

+

PEt~K FLOW

(CFS)

159.

TIME

(HR)

7.50
(CFS)

(INCHES)
(AC-FT)

~..,

,J, ,

1.428
;:!8.

28.
1.446

25) '!'

2B.
1.446

29.

12.42-HF;

28.
1.446

29.

"~ -

CUMULATIVE AREA = .37 SQ MI \ .....

t.;

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*** *** *** *** *** *** *** *** *** *** *** *** *** *:r.* *** *** *** ~--"~'..,

**************
* *3~.5 1\1< **

COMBl *
*

3,";' He

**********;~***

HYDROGRAP~! COMBINATI;JN
ICOMP 2 NUMBER OF HYDROGRAP~IS "TO COMBINE

***



- - - - - - - - - - - - - - - - - - -}~>!cr. *;}(* *::1<* >Y->:<* ~Jr:**

'..!\'r~;::,:cc3~~;;(::?i'1 ::>; T !·.:CIY~:·:-' .,

". ":: :\ ~< :}i.;,.1 T:::r',t;E >.~ ti X:;: :4 ~..;;..,\. :-:-'j I.) ;:~ ;:: .:'" C} :::.

+ ': CF~::; ", ( i··J F~ )
>:'::"-'HF{ :~:4-" iF: ~? :,:.:: .~. HF: :L2 l' ..i+~.:~····H::;:

( CF~3')
+ 340" 7+75

(INCHES)
( f1C;"-FT)

1. ·4~5 (0

lt409
72 (0

71"
:l. + 4:24

~73 ~

71~

1~424

7:3 "

'7 1 ~

:l. +4;.:'4
-~':.3 (.

CUMULATIVE AREA = +9(:;. ~3n MI

*** *** ****** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **;~ *** *** *** *** ~** *** ***
, -

~57 KI'~

****1(*********
:i< *
»: 5E *
* ***************

f'

~.:.i, ~_ .;:. ,•.~'~':<:c)::'/';

~~~~~~~

38 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .44 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR 1.0---I"ERCENT HYPOTHETIC,"L f:,TCmrl
(0 to • (0 " t to (0 .. (0 'l' 'lo ~. 'l' t 'Ti:'·H,,:lO t f (0 • (0 to " to " ;:. to ;:. ;;, (. ~ TP'-49 •• to ........ {. ,• .'... (.

<:.

B PH

~5---MIN

4 -~. ,

HYDRO-35
15-MIN

.92
60--MIN

1.61
2-HF:
1.72

3--[-11';:
1 ... 82

6"~HB

2.07
12--I-m
2t30

24·-·HF-.:
.... 1:"""%
...::. " ..J'J

2--DAY
,00

4-DAY
.00

7-DAY 10-DAY
.00 ,,00

(

.~\~~J:t~
39 LS SCS LOSS RATE

STRTL
CRVNBR

RTIt1F'

.17
(?2 + 0-0

.00

STOF:r1 t'lF:EI'i

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

... 44

40 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1..21 LAG t __.

***

''';

,t......

~; ;;..

71. 901- :1.12. 1.30.
165" 158. 1:;0 ... 142

67t 60" ~.) ~5 t ·,1-8 "
23" 2:1. ... 'U3 .. 17
8. 7. bt b!.'
3 ... 2" 2:. 2
1 I- 1 t ,j. .i. {.

.';)f.

1,

9.
2:}"

9"
3+
:l to

0+

2<}) ...

UNIT HYDRO GRAPH
75 END-OF-PERIOD ORDINATES

39. 53,
1.70. 1.6<).

B4 t 74.

9. 17. 27.
158. 16~5 • 16S) ...
:1.21. 109. ')6.
3~~ " 35. 32~

13. 12. 11
5. 4. 4 "
2. 1. 1.
0. 0 ... o.o.

2.

3.
14~; ~

133f.
44.
15.
5.

. ~ i.

*** ;;:~tc~ *** *** ***
HYDROGRAP~! AT STATION 5E

TOTM_ Rr"lINFALL 2.29, TOTAL_LOSS = t79~ TOTAL EXCESS 1.50



- - - - - - - - - - - - - - - - - - -
'f'

PI;::f11'\; FLOW

(CF~~)

TIME

(Hn)
c:. ··HF.:

MAXIMUM AVERAGE FLOW
24'-HR 72--HR .~:..:.: • ~". 1\ \',

.t. 1. ?(~.... .:·;:,:;0
i: CF ::.\

(INCHES)
(AC>·:"'T)

5a <,

~ If:\:.~?

:::>4.,

3~:3 f·

1 t ·-:~4B

3·~~ -lo

33+
11' ·~4B

34~

,,:J·':i

1 t

3A .~

CUMULATIVE AREA = .44 BD MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~** ~~*~ *** #** *** ¥** ~** **0 ***
c-.
\ •.

41 I~K

*****;ICiOlC~*****

:« ** COMB2 *
* :,'<
**************

(.

42 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

_.~~~;~~~ .;~~;~~::~

*** **~~ *'A!'\r
'1"1' ***

***
***

HYDRO GRAPH AT STATION CDMB2

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

~~t;;··&~~~

+

+

PEr'K FLOW

(CFS)

527.

THiE

(HI';)

7,,58
(CF~3 )

(INCHES)
( AC-FTl

6"~Hr-,:

213l­
1.415

106+

104,
1.432

107,

1.40 SQ MI

104+
1.432

107.

J.2,42-'HF'

:,04.
1.432

107.

i

(

(.

.......

/' .....

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
l..:.)

43 KK

*********;U;~:t;*

:,'< ** 3W *
:« *
**************

SUBBASIN RUNOFF DATA

G

, .~

......

44 BA SUBBASIN CHARACTERISTICS
TAREA ,09 SUBBASIN AREA

PRECIPITATION IIATA
'; ."

HYDRD-35
5-MIN J.5-MIN

DE1~THS FOR lO-PERCEN"r HYPOTHETICAL_ STORM
~ .. '" '" '" '" t> • to '" • '" '" .. I-

2,-·HS: ~:;'-Hg 2··· DAY 4""-DI~!

(. ()(",. ·)0
'7 - I:i ~"''l \' ~. 0 ... ~::;:':j '"{

p"-4':i .;. '" '" .. ~ t '" '" ~ '" ~.

,"G,;O~)2.;. ~:53

:>',·:·m
2,30

12-HF~

2~O}

TP'-40
6·+m

1.B21," 72

• '" '!o •••

bO--i"lIN
1 1-61.?2'" "·;l"7

8 t:'H



- - - - - - - - - - - - - - - - - - -STORM AREA = ~09

EC~:~ DEE !::'~{''1TE

=::'1';::':1";._ ~17 '·NI7I,~l. i~BS-

··~'·)r..JnF~ 92.00 ClJRVE N1JMBER
J;:~Tli"lP to 00 \::'EF~CE;'-~T I ~'1PEi::·~\) I DUS t~l::~Ef~

·-:f<:. un SCS DIMENSIONLESS UNITGRAPI~

;'L.hG ,.81 L,;''lG

>:{~t::*

UNI"; H'-{:or:.;DGB,'4~::'H

( .

:.
47+ ~50 ,. :;1
21{o If:L. :L ~.) ..

4+ 4. :3
1, 1,> 1.
Of' O. O.

~.3 ..
1. •
o.

***

6.
1.
O.

7+
1.
O.

***
31~

5:l ENII-of-PERIOD ORDINATES
23. 32. 41.
36.. 31. 25.

1. ~5 .. 9. 15t
51 ~ 48. 45+ 41 ..
13. 11. 10. B +

:::; ~ 2 .. 2 ~ 2{>
1. O. O. o.
o.

*** *** ***
HYDROGRAPH AT STATION

TOTf~L RAINFALL "

6'-'HR

2.29, TOTAL LOSS = .79, TOTAL EXCESS =

c7.
1.46B

7.

12.42-HF:

1.50

7.
1.468

7 ..

7.
1.46(3

7o!'

MAXIMUM AVERAGE FLOW
24-HR 72-HR

14.
1.442

7.

(CFS)

(INCHES)
( fIC-·FT)

(HrO

TIME

7.08...".
oJ ...J ..

(CFS)

PEAK FLDl~

+

+

:.... ,-., .;.:~:':;'-",,,:~

'f~~_.~~~~;'~

CUMULATIVE AREA " .09 Sf] .~1I

(

lti~~;~~:;~
*** *** *** *** **. *** '** *** .** *.* *11 *1* *** **. **. **. *** *** ****** *** *** *** *** *** *** *** *** *** *** '** *** **'

47 KK

****.*******••
* ** 4W •

* **************'
ie.'

SUBBASIN RUNOFF DATA {-:"~,.,

•.,' '.r-: ·l~ ...~~·;·>.,.:.,;:

48 BA SUBBASIN CHARACTERISTICS
TAREA .10 SUBBASIN AREA

PRECIPITATION DATA

(J

DEPTHS FOR lO-'F'ERCENT HYPOTHETICAL STORM
to ,. ,. + to .. + TF'-40 .. + ,+ to ,. TP--4? "' .. ,.,. to .. '> .. ,." +

8 PH

~j""~lIN

.47

HYDRO-35
15-MIN

+92
60-i'HN

1.61
2·-HF,
1 ·7 ......... /..::.

3.... HR
1.82

6-1-11=-:
2.0"7

12--HR
2.30

24--j-tF;
.') r.:o"7
...:.. .. ,J ~_.

2'-[1",'1
.00

4- Df~Y
.00

~?"MDtiY J.O-·Df"lY
.,.00 .00

" -,

STORM AREA = .10

49 L8 SCS LOSS F:ATE
STFnL

CF;VNBR
.17 INITIAL ABSTRACTION

92.00 CURVE NUMBER



- - - - - - - - - - - - - - - - - - -::;"]"1;'11'" 1'00 PERCENT IMPERVIOUS AREA

"):) ! ''''l 3C2 I\::~~~!2IONl_=SS UN="fGRAP1·J
,orL,('j(3 .,7:'? (\G

**:x
UNIT HYDF:DCnAPH

45 END-Of-PERIOD ORDINATES
35~ 48. 57+2. 7. 14 .. :n

~:i9 • 54. ;;":j.8. ,11.
::.:L .' (? f- B,. 7 ~

:,:.~ -l' 2~ 1 -:-
O. O. O. O.

*** *** ***

.;',j '"

:!.•
0,.

;:<**

27 ..
I::"
....' ~

1 ;'

***

22'10
-4,
:L ~

62.
1.9 ..

:?: /.
1+

6:.3 '"
:1.6 •

3 ..
o.

63
:l.3.

0-:-

r

(;

HYDROGRAPH AT STATION 4W
I .

TOTt'lL !';AINFALL ~ 2.29, TOTAL LOSS ~ .79, TOTAL EXCESS = 1 i"~=jO
( ..

6-··HV..:

(CFS)

MAXIMUM AVERAGE FLOW
24-HR 72-HR

7~:;t;;.~

+

+

PEAt( FLOl~

(CFS)

6/.

TIliE

(Hi';)

7.00
(INCHES)

(t'tG-··Fi)

16'10
1.444

8,

8,
1 ....l?<l

8.

Ut
1.471

8.

12. 42···+m

8"
1.471

8.

CUMULATIVE AREA = .10 S{~ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~~** *** *** *** *** (

~f'~~~~~

"::;:.

51 KK

52 He

u************
* ** COMB5 *
* ***************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

(

*** *** *** ***
***

. ***
HYDROGRAPH AT STATION COMB5

f)

+

F'EM: FLO\~

(CFS)

TIME

(HF:)
6···HR

MAXIMUM AVERAGE FLOW
24-HR 72-HR 12 .. 42-HF~

o

+ 121. 7.00
(CFS)

(INCHES)
(r'tC-FT)

',~~9 ~

1.44;,
15.

15'10
1.470

15.

15.
1.470

15.

15.
1.470

1.5.

CUMULATIVE AREA = ~:L9 SQ I'll

*** *** *** :~** *** *** ****** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *~* *** .*** *** *** *** )K** ~~*4



- - - - - - - - - - - - - - - - - - -
*~***********~
t *

:53 ~~:l< ":l'::

*
~,~ \..:J ':r.:

>i{

~:S4 13ft

**~+~****>i{******

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .09 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHETICAL STORM
TP'-49 ,,~t.eo t " •• " '" ..

8 ::'H

5-MIN
.47

HYDFW-35
15-MIN

.92
60-MIN

1.61

DEPTHS FOR 10-PERCEN"r
t (0 to .. " ... t " to " ~ • -? (0 to TP-40
2-HR 3-HR 6-HR
1.72 1.82 2.07

12····HF~

2.30
24·-·Hf.:

2.53
2····DiIY

.00
4·-D/',Y

.00
7·-·DriY 10-·DriY

.00 .00

5~) LS SCS LOSS RATE
STFnL

CF,VNBF<
RTIMP

.17
92.00

.00

STORM AREA = .09

INITIAL ABSTRACTION
CURVE NlJMBEI~

PERCENT IMPERVIOUS AREA
'~:'~;~C;~;~.7

:,..~.. ,...~~:~~~~¥:~

..,:

56 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .64 LAG

***
UNIT HYDROGRAPH

40 END-OF-PERIOD ORDINATES

, ."~ ..

~~'4~~~

~'" 3. 9. 17. ;29 to 43. 5~3 • (:':\. to 6-4 .. 63. I:'lj (J(j +

53. 45. :P. 29. 24. 19. 16. 13. 11. 9.
7. 6. ~ 4. 31' :5- 2 .. 2. 1. 1."'.
1. 1. 1. 1. O. O. 0, O. O. o.

*** *** *** *** ***
HYDROGRAPH AT STATION 5W

TOTAL RAINFALL = 2.29, TOTAL LOSS = .79, TOTAL EXCESS = 1.50

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
...• 6-HR 24--HR 72·-HF; 12.42·-l-m

+ (CFS) (HR)
(CFS)

+ 65. 6.92 14. 7. 7. 7.
(INCHES) 1.446 1.475 1.475 1.475

( lie-··FT) 7. 7. 7. 7.
~~ f '~...,

<.: ~..: _~'"... l CUMULATIVE AREA = .09 SQ'MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

~57 I\K

************)~*

* ** CDMB6)~

* *************)~*



- - - - - - - - - - - - - - - - - - -
:5B :--lC ~·1YDROGRAPH COMBJ:NATION

"." r~n '·...~l::' ~ Nl.JMEE~ "~ '·1Y1JROGRAPHS TO CIJMBINE

}~*>y,

*>:~~:< ;~: >k ~¥. >;{**

HYDROGRAPH AT STATION

}}::*i',{

CO~1B6

:¥i;<;;{

6····HF:
MAXIMUM AVERAGE FLOW

24-'!~R 72-"~~R

.~..

+

PE(lJ-( FLOW

(CF~3 )

1.84*

TIrlE

(HF:)

7,,00
(CFS)

<INCHES)
(AC-FT>

43.
1.44.'4

~,~2 ~

..,i
":'•.1. ~

1 .. 47:L
22 ...

2J. I"

1.4
2 ..::..,

:L2~42""Hr:{

2:1. ...
1.471

22 ...

CUMULATIVE AREA = .28 sa MI
(>

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

,. : :,,~: .:.<....~.....::,..•.

~;;,.~~~~
59 KJ-(

60 10

u**********u
* ** COMB7 *
:i,( *
**************

OUTPUT CONTROL
IPRNT
IPLOT
aSCAL

VARIABLES
1
o

O.

PFHNT CONTROL
:"LOT CONTROL
HYDROGRAPH PLOT SCALE

(

(

~~~::~p~~~~

61 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***
~-~-

***********************************************************************************************************************************
HYDROGRAPH AT STATION COMB7

SUM OF 2 HYDROGRAPHS

******************************************************************************************************************************;~****

t·,

i.. ..

DA MON HRMN

19 NOV 1200
19 NOV 120~j

19 NOV 1210
l(? NOI.,) 1215
19 NOV 1220
19 NO') 122:':j
19 NO'.) 1230
19 NO'.) 1235
1 '1 NOV 1240
19 NO'....' :1.245
19 NO\J 1250
19 NOV 125~j

1'? NO'.) 1300
1S' NOt.) 1305
19 NOV 1310

ORD

1
2
3
4
'0
••~I

6
/'
8
(?

:!.o
11
12
13
14
15

FLOW

o.
o.
o.
o.
o.
o.
o.
o.
o.
o.
O.
o.
o.
o.
o.

:«

*****************

DA MON HI';MN

19 NO'.) 1510
19 NOV 1515
19 NOV 1520
1S) NOV 1525
1'? NOV 1;j:30
19 NO') 1~535

19 NOV 1540
19 NOV 1;:;45
19 NOV 1550
19 NOV 1555
19 NO"-' 1600
19 NOt) It.05
19 NOV 1610
19 NO'.) 161::.:
19 NOV 1620

orw

39
40
41
42
4:3
44
45
46
,p
48
47
~30

~51

;:;2
C'0,'!
'-'~,

FLOW

O.
o.
o.
O.
0,
0 ..
O.
O.
o.
O.
{\" .
0,
o.
o.
o.

**:I<
*:I<
*;«
;}::

**)«
~t.:

:I<

***
**

DA MON HRMN

19 ND'v' 1820
1.9 NOV 1.825
17 NOt;- 1830
1? NDt} :t 83~S
:1.? NO!.;) 1:340
19 NOV 184~':;

19 NOt) lB50
19 NO'.) 18;;,::.'
19 NOV 1900
19 NOV 190;:,
1? NOV 1910
1~) NOt) 19:!.~.5

17 NOV 1920
19 NOV :L 92~::::

19 NOt) 1930

or-m

77
78
79
80
~J :L
82
B3
84
::35
86
B"7
88
87
t.~)O

91

FLO\~

86.
127.
177~

2:56 +

2S"}(j ~

363+
424.
480.
528.
5.i;.7 +

596.
61~.)~

,::,26+
b2?
626.

-*
*>;<

********;X
::-i<

7,(

7,(
7,(

**

'Ot, t·100 HEriN

19 N(N 2 30
1t:; NO'v' 2 35
:L 9 ND!...' :..:.:: 40
1 (? NOt..) 2 ,:.\~5

19 NOV 2150
1'? NOV ~15~

~.9 NOV 2200
19 NOV 2205
:l9 NOV 2210
19 NOV 2215
19 NOV 2220
19 NOV 2225
19 NOV 2230
1? NC}V 2235
19 NOV 2240

(""lC'Y·l
\~, (\ I..'

11 ~:5

116
117
1~. B
:~·:L?

:::20
121
122
123
124
:L2~:;

1.26
12'7
:L2B
129

FLCJ1/J

179~

:1.70.
t(jl I­

153 ~.

1 A·~S (­
1.38~

131.:
12~5 io

:L:l9.
:J.13··~

ion!­
103~

?8,
~J4 ~

90.

c'

c



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

c·

~S3 +

4:3 ?

44.

::::t) '!'

6 t ~

~::; 1. ~

4::3.
47.
4-::'+

59~

,:))' ~

,~:.3 +

IS::; f

7(),.

~1')

~:.' ~.i

:36+

'•.~ 1:'-:

l·~t ~:5

J3f:}

, ._~ ...:',

1":{ :t

143

146
147
148
149

1. .;+ ~{~

137

1.44

150

lAO

137

:L.:;:?

:L:.3\:)

.. :::. ~

13()

23~50

2:.3·~~·n

~,;3::~~

-:•• ,_\ ~... I.....

233~)

234:.;.:~

2~52':)

:..~330

0000

232~::;

0020

?710
231:5

0005

'..:230~5

2:24~.:;

2250
") ,.:' 1::~ '::'

;'-.1( 1)

f'··J c:~ I..)

? ;\! 0 I,)

? NO!,,)
{.f Nell..)
? ~'~Ol)

20 ND\7'1

:!. /? ND!../
19 NO'..)
20 NDI)

20 NOV 0010
20 NOV 0015

20 NOt) 002~)

'L 9 ()C')
'l!.:.)

'20 NOI)

1 (.'), (.~nl.}

19 ;\~el.J

';.7 ((C: t}

:L <.1 '.·~Cl..)

1t:; NO\}

19 NO".·''.1<

...:<

...~:

(:;06.
"::'~' 9"

::.:,:?O .~7·i~

':?:5
92

J. ?l~::':;

1.93~S

:L (7'l~·O

9 NO:..)
9 NO\J
<::' NO,}

>:{
#.

::\(

() ~

0,

0.,
55
:::;·S

549 NO\) 625
9 NOV (:,30
? ;o..10V 6~3~:,;*;¥.

*

(L

~) i'

() .~

o.
O.
O.
O.
O.
O.
O.

o ~

,) ,
o.
O.
0,
o.
O.
0+
O.
o.
o.

0,
0,.

:33

-!("',
;.)"

2:.3

::~~5

3B

"')')

34

2:~

32

25
26

"::0

27
:'~B

1.7

24

2'1
30
31

36
37

:1.6

:.;):3<>

320
:~2~.:;

:::~:t5

1430

1·~~:L ()

1440
144~5

142~j

:~ ~;O:::

140.0

1435

13~50

12;55

14~5()

:1.455
:t~500

141:;
1420

:t ~';::; :.'5 ~:.:

1405

i' ,,~n\)

~? ;\If)~,1

7 NO~)

,'!." ....iGI..)

:~? r-J(JI.)

1? t'·!OV

1.? NO')

'1 9 \~DJ.)

19 i\JO\}
1 ~7 NOV
1'y ND'...'
1. '1 NO',)
19 NOV
1'1 NO'.)
:t 9 NOt,)
1. fJ NOl.)
19 N()!.,}
1q NO'vt

.:. c/ NO!..}

19 NOV
19 NOV
19 NOV
19 NOV

>l:: 1 {? f") DI) :~ {J .~} C; ~~.; '/ .~, (. ::. (.~:' !....~ U1..) :1 (.r: ~.::.; ::5"/ ., ..)~
~t :I. ~;;' NOI..) :1. 64:::; ,:.~ E ..;( :L !.;.:' t-! DI.) ~. '.y (, :~:.; ::.~ 0 + ::\{

>1< 1 (? Net,} 16~30 :'i? ~. f * :L? r·~(J~) 200C?7 1::::)7 ':~,:'* "I. (? NDV 1 ,55~S ,::':·0 ::. -~ ;k :!. fl NDt) 200~:; (?~:~ ::.;O:L " ':;'~* :1.9 NOlv1 :L700 61 2+ * 17 NO!.) 2010 9? 4··.7~:~~ ~~<

)I< 19 NOV 1:705 6::'~ 2t;{< J.? t·tDV 20:L~:: 100 -44~5" :·it.* 19 NOV 1710 6:3 3.;(< 1 /:; NDV 2020 101 lJ·l?+;-:<
:« le) NO!..,' 171~:.;.t !"\4' .,1 ~ * 1 fJ NDI..) 202~:; lO~~ :3r;~;.:· \;~

::k 1? ND'.,} 1720 ..-::.~5 ..:~(. ;;:: 1(":) NDI) 20~:)O 10:5 ::57:.2~. ::}::* :I.? NOt) :l. 72~:.: b6 ,::" ~¥- 'J. ("1 j\lOV 20::::,~:; :1. 04 ::::'::.;,:0 + .:-r~

* 19 NOV 1730 6'7 6+ * 19 NO!,,) :2040 10:1 3:30. ;.;:* 1~.1 NOV 1:?3~:5 68 7. :~< 19 NO\,' 204~5 106 ::;10~;{{* 19 NDV 1'740 \,,:.':? ~3. * 19 ND'J 20~,::;O :1.0'7 29:L~;}::* 19 NOV 11'45 70 9" * 19 NOV 205:::i 108 273(. »:* 19 NOV 1750 71 11. * 19 NOV 2100 10'1 2'56. *:* 19 NO'v' 175!;.":i 72 13. * 19 NO,! 2105 110 240. ** 19 NOV 1800 73 17. * 19 NOV 2110 111 226. *
* 19 NOV 1805 74 24. * 19 NOV 2115 112 213. ** 19 NOV 1810 75 35. * 1'1 NOV 2120 113 201.}};* 19 NOV 1815 76 55. * 19 NOV 2125 114 189. *
* * ************************************************************************************************************~***********************

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

6···Hf'

CUMULATIVE AREA =

(

(

<"

12?

126~

1 .. 438

1.2" ·42-·HF:

12SJ ,

126,
1.438

126~

1.438
129.

1.68 SQ MI

MAXIMUM AVERAGE FLOW
24-HR 72-HR

256.
1.418

:1.27.

(CFS)

(INCHES)
( AC····FT)

TIME

om)

7.42629.

(CFS)

r:'EAK FLOW

+
+

::>"::,,,,-=..;.;,..: ;;:;~·-:;i::

~h'~"_~;~":;:~

s·~~~~

62 I\K

**************
* ** RID *
x< *
**************

HYDROGRAPH ROUTING DATA
()

63 RS ST{)I~t~GE ROUTING
NSTF'S

ITYP
F;SI,.'RIC

X

1
ELEl,.'

1020.00
.00

NUMBER OF SUBREACHES
TYPE OF INITIAL CONDITION
INITIAL CONDITION

WORKING RAND D COEFFICIENT

..;

65 S\) STOF;AGE 1"0 10,2 20~6 31~1 41.'1 52~D .S3.~ ? ~?5. 3 86+B 98 +~::

{:i{J BE ELE\.'tYfION 1020.00 1021.00 l022tOO :L023+00 lO:::4tOO :02~5., 00 102,:]. GO 1027 (.00 102B (. 00 It)2~.? '\- 00

LOW-LEVEL OUTLET64 3L.
ELE\}L
CAF:EA

COQL

1022+50 ELEVATION AT CENTER OF DUlLE1'
391"30 CROSS-SEC'[IONAL AREA

.60 COEFFICIENT



- - -- - - - - - - - - - - - - - - -EXPL .50 EXF'ONENT OF liEAD

( .~

6"7 SS SP!L~WAY

CREL
SPWID

COQW
EXPW

1050.00 SPII_L.WAY CRES1' ELEVATION
.00 SPILLWAY WIDTH
~OO WEI~ COE~'FICIENT

1.50 EX~:ONENT OF HEAl!

***
-, COMPUTED OUTFLOW-ELEVATION DATA

o
OUTFLDW

ELEVATION
,00

1020.00
.00

1022.50
3~.i6 ~?2. 392 + 8~5

1026.06 1026.82
436.81

1027.84
491.. 85

1029.26
:j62.76

10:51 .36
657,57

1034.59
790.79

1039.99
S/~)1+71

1050.00

t":1 COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

h)
STORAGE
OUTFLOW

ELEVATION

.00

.00
1020.00

10.20
.00

1021.00

20.t,o
.00

1022.00

25.85
.00

1022.50

31.10
133,72

1023.00

41.90
:'31.61

1024.00

52.80
299.01

1025.00

63.90
353+BO

1026.00

64.61
3561>92

:L026.06

73.19
392.85

1026.82 ','

.......... STORAGE
OUTFLOW

ELEl,.'ATION

75.30
401.17

1027.00

04.90
4:3b.81

l027.84

06.BO
443.51

1028.00

98.~jO

482.l4
l029.00

101.5S>
4~'1.85

1029.26

126.06
562.76

1031.36

163.9l
657.57

1034(059

27.04
90.79

1 3('1'+~)S)

344.20
991.71

1050.00

.~:.).

*********************************************************************************************************************************** ~$~~;~.~'~~:.:

HYDROGF;APH AT STATION RID

***********************************************************************************************************************************
*

1.020,0 * 19 NOV 1835 80

1.020.0 * ~9 NOV 1750 7]

STAGE * DII MON HF;MN OF;D

*

~~:::'~/:;~~'~"

~nI\GE

1.()2·t~ +2
l024T3
:1.02/-+.4

1023.: .;.:)

:1.024 + ~:.i

:;.023.7

l021.~~·7

1024+9
l024tB
:;. O:?4· t 7

1. ()::.::'~, t· ()

., 0:,- :';:;. B

:;.02,,;~;· (. ()
:L O~,:~A· ,.. :L

:L C-~? lj I, <:.'

:l.02~:j. ::;')
102;:5 t 2

:l. 02~:.:j • ~5

102501
1025t1
1025.0

1025+5
1025.4
1025+4
1025.3

1025.5
1025.5
1025.5
1025.5
1025.5

102~1 + .~.~.

4:1. t"·

3btB

ljl~;~' + 3
44t2

~j4 +4

';';:':,.:::5

53. ~:;

52.7
~31 (.8
~:jO. C}

4<.i' t <,':J

49,,0

47 t· 1

,q:? to :..:~,

4btC

46.1
45.2

3E:-:-0

~j8. b
~:.iB. ~j

~:.;B t ~5

~j·7. :t
!56. ~.:j

~:';5 + ~t

55+2

:';8(,3
t")8+ 0
57.6

57.t:l
51'+3

5B.3

STOF:t,\GE

211+
20~5 t

196"

240"
234·(.

221' +

264.

27~) •

252.
258.

2A(:..

270.

31:t (­
307.
303.
298t.
293,.
28'7.
281 <.

~?:L? ~.

7")1..,.),:..u+

32~;.
""l'~"7..... .:..J+

320.
31St.
314.

327"
328+
32/'"

32~ (.
324io
326 •

OUTFLO\;J

131
:1.32

1'-,·1
..l.~:' .;.

J,20
119

115
116
11?
U8

1C7
108
lOS'
no
111
112
113
114

2:~?::;C

;.~2t:;~.:.:

2240 129
2245 130

21~IO

214~:.;

"'/1·,,:::1:::
..'~ .I. , ........

2200

210:;
2110
2115
2120
212~j

2130
213~;

2:1.40

205~;

2100

2050

:1.9 ND'.)
lS' NO',)

~:: 1 <,i ND'v~

19 NOV
19 NOl,.'
1<,> NOV
l? ;",10')
19 NO'J
19 NO'J
1. 9 NeW

* :L9·NOV* 19 NOV* 19 NOI.)* 19 NO'J* :L9 NOV* 1 (? ND'vl

* 1..9 NOl,.'* 1.9 NOV

**

STAGE * DA MON HRMN ORD

** 19 NOV 2020 101* 19 NOV 2025 102* 19 NOV 2030 103
2035 104
2040 105
2045 1.06

J.020.0

1020.3 * 9
1020~5 ~ 9
l020f7 * 9 NOV
1020v9 * 9 NOV

1020+2 * 19 N()V ?~3~: 128

1020.0 * 19 NOV 2205 122
1020.1 * 19 NOV 2210 123
1020.1 * 19 NOV 2215 124

J.020t2 * 1(~ NOV 2230 1:'7
j.020t]. * 19 NOV 2225 126
1020.1 * 1.9 NOV 2220 125

»:

l020~O

1020.0
1020.0
1020.0
l020.0
1020.0
1020.0
1020.0
1020.0
:1.020.0
10;?O.O

1020.0
1020.0
1020.0
1020.0 *
1020.0 »:
1020.0 *
1020.0 ;f.:

1020.0 *
1020.0 *

»:

{..-:'{.

.0

.0
• 0
,,0
.0
.0
.0
.0
.0
.0
.0
.1
.1
,.1
.1

'1
~ ~..~
,2

'1
• .<.

t3
.3

II C,
"'to'

btE
7'~· :l.

~z I::'
'_' {. ~J

"i r.:'
.{.. "".;

.~~;

.6

.7
• t:/

1+2
l t."7

STOBAGE

o(

O•
O.
O.
Ot

o.

().,

o ~.

G

() ~.

Ot

o.
O.
O.
O.
O.
O.
O.
O.
O.
o.
O.
O.
o.
O.
O.
O.
O.
O.
o.
o •
o t

OUTFL.OW

(;.;9

(")/

bEl

70

66

61
62
63
64
6~3

:1. 73!:;
1740
:l.7-4~.:j

1700
1705
171.0
:I.71~j

1no
1-1'11::'

/ .......J

1730

162~5. ~j4

1630 5~5

1635 56
1640 57
1645 ~;B

It,50 59
165:; 60

1610 51
1615 52
lb20 53

1020,0 * 19 NOV 1840 81
1020.0 * 19 NOV 1845 82

102b.o * 9 NOV 1755 72
1020.0 * 9 NOV 1800 73
1020.0 * 9 NOV 1805 74
].020.0 * Q NOV 1810 75
j.020~O * 9 NOV 1'815 76
].020,0 * 9 NOV 1820 77
1020,0 * 9 NOV 1825 78
::.C2G,O * 9 NGV 1830 79

1020,.0 * 19 NOV
1020.0 * 1<) NOV
1020.0 * 19 NCll,.'
1020.0 * 19 NOV
1020.0 * 19 NOV
1020.0 * 19 NOl,.'
1020.0 * 19 NOV
1020.0 )\( 1'1 NOV
1020.0 * 19 NOV
1020 +0 ~( :1.9 NC}l.)
1020.0 >l-; 19 NO'J
1020.0 )\( 1'1 NOV
1020.0 * 19 NOV
1020.0 * 19 NOV
1020.0 * :l9 NOl,.'
1020.0 ~( 1? NO\.-'
1020.0 * 19 NOV
1020",0 * :1.9 NDIJ
10:20 +0 >):: 19 NO!..)
l()~~O ,.0 ;{< :L(? NOI)

.1,)

• 0
.0

.,0
,.(:

r,

.0

{.O

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.,0

~nOF;AGE

o.
O.

0,.

.....
v,

o.

o~

0"
0.

o.
o.
o.
o.
o.
o.
o.
o.
o.
O.
O.
o.
O•
O.
o.
o.
o.
o.
o.
0,;
O.
o.
o.
O.

OUTFLOW

19 NOV 1345 22
19 NOV 1350 23
19 NOV 1355 24
19 NOV 1400 25
19 NOV 1405 26
19 NOV ~.410 27
19 NOV j.41.~ 28
19 NOV ::.420 :9
19 NOV 1425 30
19 NOV 1430 31
19 NOV 1435 32

19 NOV 1200 1
19 NO 1..,1 120~j 2
19 NOV ::.210 3
19 NO\J 1215 4
19 NOV 1220 5
19 NO\.! 1225 b
19 NOV 1230 7
19 NO'y' '123~i 8
19 ND'..} 1240 9
19 NOI) 1245 10
19 NO'J 1250 11
19 NOV 1255 12
19 NO\.! 1300 13
19 NOV l305 14
19 NOV 1310 15
It? NOV 13J.~.:j 16
19 NO'J 1320 1?
:1.9 NOV 1:-'-)2~:; 10
19 NOV 13:30 19
1.~} NDI.) 13::'~.i 20
19 1'-10 1) 1:5::~·O 21

DA MON HR1~N orm

-'

:"J

)

")

.;}

'J

\)



- - - - - - - - - - - - - - - - - - -
".' n .•.~.-,~...

l022.9
1022.9
1022.8
1022.8
1022.8
1022.8
l022.B

102:?;.O

1023.1
1023.1
1023.0

l023t-A-

1023.2

:l.{)2:~q :3
::, :;)2:::~" t.';.

1.023.2

:1. 02~~. :::.;
:1.023t6

29.~i

2~} .0
28.B
28.6

29.2

3C (-~?

::-;0.2
29.9

32 :.4
:31 t- B
31,,2

:~:':3. 0
3:::' ,·6

3~:; y 0
34 t:~

36.A
:!'~:j t 7

:::~!' t 2

7 i i-.
6?

B6~

80.

:l.24{.

102.
94"

112.

13~~i +

145.
140.

1.;:;1. t

15'::.•
162('

175t
16{? "

182"

18t."? •

2335 140
2340 141
234~S 142

Of

010
o

G.
~~3

B;::
B/.;

B6

lE :.;~:~

:1.900
:I. 9(::~.i

18~50

i\~DI.';

* l(j> NOI..}
~{ 1S' NOV* :t (? r.l 0 \,1

~. ::)20 ~ ()
:1.020<.0

J.020.0
1020.0 * 19

,. ()

,0
.0
,0
.0
.0
.0
.0
.0

.0
to
.0

.0

.0
,0
.0

().

() {.

01-

0('

o{.

o.
O.
O.
O.
O.
O.
O.

o.
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].4.9 1021~4 * 19 NOV 2305 34
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1020.0 * 19 NOV 191C 87 6. 26.1 lC22~5 * 19 NOV 2320 37
.0 1020.0 * 19 NOV ].915 88 103, 29.9 1022.9 * 19 NOV 2325 38

],020.0 * j,9 NOV 1920 89 ~541 33.3 1023.2 * 19 NOV 2330 39
1020.0 * 19 NOV 1925 90 182. 36.4 1023.5 * 19 NOV
1020.0 * 19 NOV 1930 91 209. 39.4 1023.8 * 19 NOV

.0 1020.0 * 19 NOV 1935 92 233. 42.2 1024.0 * 1.9 NOV
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(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1 ****FLOOD HYDROGRAPH PACKAGE HEC-l (IBM XT 512K VERSION) -FEB 1,1985

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

****

NORTH OF THE SALT HYDROLOGY
SOUTH WEST LOOP ADOT 100 YR 24 HR ANALYSIS
FUTURE CONDITIONS 11/19/87

~~~~~?,:;~:-~ ..:

~i IO OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOTO
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDRO GRAPH PLOT SCALE

:4:'~''''''''';''' .~

~.

c. J

~.)

IT HYDF,OGF{f\PH TI~IE

NMIN
IMTE
ITIt1E

NQ
NDlli",TE
NDTIME

DAT!",
5

19NOV87
1200

150
20NOV87

0025

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME

, , COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLwIEH UNITS

.OB HOURS
12.42 HOURS

*** *** *** *** *** *** *** *** "*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
*)nk*;Pt~**;~CPt:***

* ***************

';"', !<l<
;;.::
)1 *lE *



- - - - - - - - - - - - - - - - - - -
SUBBASIN RUNOFF DA1"A

~l Bt"i SlJBBASIN CHARACTERISTICS
T(~r:~Ef'i .13 SUBBASJ:N AREA

F'REC:F'ITATION DA1"A

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
t '" '" .......... t .... t .. to t TP-40 + t .... Co '" t .. t .... to .. to '"

STorm AREA

TP-·1.{.9 {. t to t t. t to t + +

~~

t) F"H
HYDF';O--35

5-MIN :l.5-MIN 60-MIN
.77 1.52 2.66

2-+m
2.82

3····HF~

2. C'/7
b-·I..n::~
3 .. 3~5

12-·HF{
3 •. 69

.13

24'-'HF:
4.04

2·..·DIIY
.00

4~"Df'i'(

.00
7 ..··Df1Y lO····I:!t,Y

.00 .00
~~;~~.~-:-:, ,~.

()
9 LS SCS lOSS RIITE

STRTl
CfWNBR

rnIMP

.17
92.00

.00

INITIlIl IIBSTRACTION
CURVE NUMBER .
PERCENT IMPERVIOUS IIREA

i
10 UD 5CB DIMENSIONLESS UNITGRIIPH

TllIG .62 lllG

***
~{~tr~7:>9:1. 92. 84to

18. 14. 12.
2t ::: t .i. +

O. o.
:3 ..
o.

***

3.
o.

4 ..
1.

***

UNIT HYDROGRIIPH
39 END-OF-PERIOD ORDINATES

67. 84. 93.
32. 26. 22.

". 14. 27. 45.~~I ..

") 7~jt 63. 50. 39.
10. 8. 6. ".

~..
1. 1. 1. 1.

)

*** *** ***
HYDROGRIIPH liT STIITION 1E

TCTl'IL nfiINFi\LL = 3.71, TOTAL LOSS = .87 r TOTAL EXCESS ,= ;.~ (' B3

6-HF;
MIIXIMUM AVERAGE FLOW

24-HR 72-HR
+

+
.;

PEIII~ FLOW

(eFS)

185.

TIME

(Hrn

6.83
(CFS)

(INCHES)
( t1C-.. FT)

38.
2.717

19,

19.
2.799

1.9.

19~

2. 79~?
19.

12.42·-Hf':

19.
2 t 7~'>9

19 •

~~.""..;"~-,..
,:"":';:-~P''''' '.

.) CUMULATIVE ARE II = • 13 SQ MI

**~ *** *** *** *** *** *** *** *** *** *** **~ *** *** *** *** *** *** *** *** *** *** *** *** *** ,** *** **~ *** *** *** *** ***
~t~**~\:: >;~ >:{ >;:: *i'}( ;:~ ~~ W*~:;:

".' *'1',

:L:L ~::K »{ HJ l"

* ***************
SU~Br!SIN ~~UN()~~ DAT!,

.' ') '~:.~ /, SlJBDASIN :~1ARACTEF:~ST~CS

Tf'\F~:Ef'! .04 SUBBASIN AREA

PRECIPITATION DATA



- - - - - - - - - - - - - - - - - - -
DEPTHS FOR O-PERCENT

t f t t of' + t t to I' "" '" (. (. i· TP'-40
2-HR 3-HR 6-HR

HYPOT~iETICAL. STORM

t ()()

e· PH

~.:.i····r1IN

t/i

H'-rDF:O-35
:l. ~:';~HNIN

~L t 52
b()~"rlI!\~

2 t 6~::, 2+82 2 .. 97 3.35
12-Hn
3.69

:2 L~ _. HF~

4,-04

... {·.t-tt TP-·49 +++t •• ttt-l>+

2--DAY 4-DAY 7-DAY lO-DAY
t OC' tOO tGO

SCB DIMENSIONLESS UNITGRAPH
TLAG .32 LAG

.-~

.i.,~} LS

14 UD

ses LOSS RATE
STRTL

G\:~ t.) NB \:~

F,Tlr'I!::'

t17
92.00

.00

STORM AREA c .04

INITIAL ABS1"RACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

:~-~,
***

UNIT HYDFWGRAPH
21 END--OF--PEF:IOD ORDIN",l"E~:>..,., 43. 53. ~j:l. t 42. 2<) +.:_.~ t

4. 3+ 2. 1. 1. 1.

U* *** *** ***
HYDROGRAPH AT STATION 114

_..i

o

-,
-' .
6.
O.

***

TOTf1L Fif'IINFALL '" 3.71, TOTAL LOSS = .87, TOTAL EXCESS = 2.83

19.
O.

14.
O.

9.
O.

t;.---HR
MAXIMUM AVERAGE FLOW

24-HR 72-HR
PEAK FLOW TIME

)
+ (CFS) (HR)

0 + 85. 6~58

(eFS)

(INCHES)
( f'IC--r-:-T)

12.
2+721

6.

6.
2.817

6t

61­
2,.8:1.7

6'!'

12~ ..~2 ··HF:

6.
2.81·7

6"

CUMULATIVE AREA = .04 SQ MI f~"~~'~'

:-::~,~.:~~ ~- ..~..

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***.*** *** *** *** *** ~** *** ***
:-J

15 Kl':~

**************
:;< ** 2E *:

**************
,.j

',2.1

16 Bf'j

-J••", *
SUBBASIN RUNOFF DATA

St.lBBASIN Cj'~ARA:TERIS1'ICS

J T i~)IF~EA

PRECIPI·TATION DATA

.05 SUBBASIN AREA

~::' P~·-i· I:E?Tl··1~3 FDF: O-PERCENl HY?Ol'~?T::CAL_ STORM
HYD~::~D '-3~5

5···MJ:N l~-MMIN 60"-MIN -::O"HHF: 3···:··lr:.;
'·7 1:::'.:, :::',..:::,t 2.32 ::2 ~ ?'7

T!::O-~/.1·()

{,····HF~

:3 ,. ~~~.:: ~. t::' ~7'

:::' l~ -.. :.-! ::~'

..;~. ~ Olio

-Itt;'..' ." ··,n·~-·

{ 0("'

p .. !! (.7

7·-, Dt"l-v ::. ('1 ···Dt':y
0("

STORM AREA = .05



- - - - - - - - - - - - - - - - - - -:L7 LS SCS LDSS f{1~TE

~~TF~TL.

CF~l.);\~BF:

F:TIMP

,17
92.00

,00

INI1"IAL ABSTRACTION
CURVE NUMBER
F'ERCENT IMPEF~VIOUS AREA

lB LID ses DIMENSIONLESS UNIT GRAPH
TLAG .71 l_AG

*;:(*
UNIT HYj)F~(J(JF;I'IF'H

45 END-OF-PERIOD ORDINATES
18. 25~ 29.
16. l3. 11.
3. 2. 2.
O. O. o.
o.

.""'\
\,:',

()

C--)

1. 4. 7.
29. 27. 24.

5. 4. 4.
l. l. 1.
O. O. O.

*** *** ***
HYDROGRAPH AT STATION

12.
20.
3.
1.
O.

***
2E

***

32.
9.
2.
O.

32.
8.
1.
O.

32 •
6.
1.
O.

.''.,
.:\

TOTAL W\INFALL '" 3.71, TOTAL LOSS '" .87, TOTAL EXCESS = 2.83

+ (CFS)

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

.J

-)

.)

+

PEAK FLOW

65'1-

TIME

(HR)

6.92
(CFS)

(INCHES)
( AC-FT)

6-HR

1•·.i.
2.717

7.

7.
2.794

7.

.05 SQ MI

7.
2.794

7.

l2.42-+IF;

7 •
2.794

7.

';.,'.

~~f:~~:"' ~,,:y.~.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *~* *** *** *** *~~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** w..~~ .... -(' ~\.

,...)

!

19 KK

20 BA

**************
* ** 2W *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .07 SUBBASIN AREA

PRECIPITATION DATA
:.J

8 PH Itl:::PTH~::: FOF~ O-PERCENT HYPOTHETICAL STORM
TP·H· ...'tSi

to to • (. to (0 t t t (0 ~.

j

H'YD[-{D·'-':?5 (....... ~

5-·MIN 15-MIN 60-MIN
.77 1.52 2 .. 66

2··+IH ~;"+II:~

2 .82 ~~.(t7

Tp····40
6····HB
3. :3~5

12'-HB
3.69

;?,4··-HB
4.04

2-DAY .I)-DAY
.00 .00

7-DAY lO-IIAY
.00 .00

21 LS SCS l...O~3S nATE
STBTL

CRUNBR
RTIMF'

STORM AREA = .07

.17 IN!TI~L ~BSTRACTION

92tOO CURVE NlJMBER
tOO F'ERC:Nl· IM?E~VIO~JS AREA

22 UD SCS DIMENSIONLESS UNITGBAPH



- - - - - - - - - - - - - - - - - - -
TL.f~G (>a~.5 L.r\G

:~{;.:.::*

UNIT HYDROGRAPH
53 ENII~OF-PERIOD ()RI!INATES

3+ 7. 11 !. 16.
3'7. 3~j+ :12 + 30.
lOt 9. '7 .. b ..
2t 2+ 2 .. 1.
I,) .. o. 0, 0,
o. O.

*** *** ***
HYDROGRAPH AT STATION 2W

0:1

t)

-,
.1. (>

3B ~.

11 ..
::' (.

-,
• j. t

o ~

***

TOTAL RAINFALl_ =. 3.71, TOTAL LOSS =. .87, TOTAL EXCESS =.

22.
26(.

I::'
~, ,
1.
0.

***

2.83

2B ..
r) ..)
A.- ....:. ~

~:.; +

J..
()~

3:5. 36
18. 1:;"
4. ::;'i'
J.t 1.
0+ 0

3Be-
13+
3.
1.
(}

::e--~'-:'..,,:c: ~

6-HR

(eFS)

MAXIMUM AVERAGE FLOW
24--HF~ 72--HR

~'. :;. F'EAK FL.OW TIME

+ (CFS) (HF{)

+ 79. 7.08
(INCHES)

(AC-FT)

20.
2.71.4

10.

10.
2 .. 785

10.

lO.
2.785

10.

12.42--1-11";

10.
2.785

10.

;
CUMULATIVE AREA =. .07 t;C, MI

****** *** *** *** *** *** *** *** *** *** *** *** *** .*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

23 !'~l<

2 Lj He

**************
* *>:< COliD *
* )\(
**************

HYDROGRAPI-I COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

>Pt-:»:

r.-.-.~ ...~~~
,"'--:' ' ..

".).".y,,-,
'r-'I"r· l\<** *** *** ***

HYDROGRAPH AT STATION COMB

+

PEA!< FLDt·..1

(CFS)

TIM!::'

(HF:)
6-+m

MAX:[MtJ~ AVERAGE Fl_OW
24-HR 72-HR 12 ,,·42-·HF:

.~ l:; 3-!o '.? tOO
(CF~~ )

( INC:HES)
(t'.C-FT)

3~::.; .;.
2 t '7:l. ~:.:j

17t

: ~l t

::? l· ?B(?
lB(.

.:. ... t

:2 t 7n~;'

:Lnt

;.'/
2_~. 709

J.D.

CLIMUl._ATIVE AREA :: t :1.2 SO l"!I

::~~*k: >;( i-;:: ~I:: ;~:: ::\~ Yr:: ,.: .. >~' ;:~ ;i{ .::' ·r.; :.::: ;.:.;
*~* *t~ *** *** ~~y

;y;~{::.;:: /;-: ;~: ;;:. .':'·.K ;:,- *;-{< ;-;~ ;j(~(* :1<;;'~;/*:;;':'}( *;~;: ::: ";()}::::-r *** 1.-::;;.:. ~-::;.~~;; .. ~-:>:.:;-:{ >;-::;;-:;-,. ::;::;{ }~, ,-',....'., ..!..
""""'1' ;~<*;~.-- i!-::;;·::>i··



- - - - - - - - - - - _.- - - - - - -**************
* *=>;<
};{

:":)f::'

26 Bri

::X:;l<* >~::* *}r: ::r.:**;:< ** *~

SUBBASIN RUNOFF IIATA

SUBBASIN CHARACTERISTICS
TAREA .59 SUBBASIN AREA

PRECIF'ITATION DATA

'!' 't + {- 't + to fo ~ + + .. to +.. Tp·-l+O
2-·HR 3-HR 6-~IR

O~"F'E:F:Ct:NT HYPOT}iETICAL. STORM8 PH

:'.:····l1IN
.77

HYDRO·-:35
:l5--rlIN

1.52
60·_·i'lIN

2 .. b6

r:EPTH~:; For~

2.a2 2.9"7 3 .. 3~5
12-·1-I!";
3t6?

24····HF·:
4,,04

'" t '" + + •• to. + + TP'--4? j. '" "' .. j•• to + +.+ '"

2-DAY 4-DAY 7-DAY .LO-DAY
.00 .oe .00 ,00

,'.-.
t: ~

,.''""':

27 LB SCS LOSS RATE
STRTL

CRVNBR
RTIi'lP

1
_,.. ,

92.00
.00

STORM AREA = .59

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

28 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1.70 LAG

***
UNIT HYDROGRAPH

104 END-OF-PERIOD ORDINATES
2. " 10. l ~.5 {- 22. 29.,~I •

8~.; + 100f 1:t 4. 126. 137t 146.
1b4· • 163. "'.l.'" 157. 1~53 + 147(-.L ~... ..;.. to

:L:l.4. 105. (.'16. e7. 79. l3.
49. 45. 4" 40. ,~/ . 34."-.
23. 21. 20. :1.B. 17, 16.
10. 10. 9. 8. B.. "7 to

~j .. 4. 4. 4. 4. 3.
2. 2. 2. 2. 2. 2.
1. 1. 1. 1. 1. 1.
O. O. o. o.

*** *** *** ***

k~~~~~~~~%§.;

TOTriL F~AINFALL =
HYDRO GRAPH AT STATION

3.70, TOTAL LOSS =
3E

.87, TOTAL EXCESS =

::5a.
1=;3",
142.
6/'.
~:LL '"
14.
6.
3.
1.
1.

*~i<*

2.83

47'!' 5? ..
1~;8 '). :1.62 -,
136. 129 (.

62.» 57.)
29. 2'7.
13. 1-'4+

6. 6.
3. 3.
1. • 1
1. 0,.

'7:1.
:L6~5 -!'

122+
53+
241-
1 ·,
~ .
~"5 '"
2",
1 ..
0 ..

;"

Co

u

MAXIMUM AVERAGE FLOW
24-HR 72-I-IR

~.- ...' ''''

PEAK FLOW TIME
6-HR

+ (CFS) (HFO
(CFS)

+ 376~ 8.00 168.
(INCHE:3) :2 te:.~:50

(AC-FT) 83.

CUMULATIVE AREA =

83,
:2. 6~?:.3

85+

.59 SQ MI

83+
2.6 t.?3

85.

12.42-Hli

8:3.,
~2 .. 693

85.

IF ..

'...

~

'--

*** *** *** *** *** *** *** *** *~* *** *** *** *** *** *** *** .*** *** *** **~: *** **~ *~* :~** :~** 1~~ ;~*% ~~* *** x** 'K~~ ~~*:~ ~**
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**************

29 \1< *;:~.
;{<

*4E .~~

30 BA

***;:{::r.:*::-}::;¥.**}K***

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA ~37 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR a-PERCENT
'" fo ~ ~ l- (. + + .. ~ ... '" '" '" TP~~40
2-HR 3-HR 6-HR

Tp····49 ~ ~ ~ ~ '" .. ~ i' '" .. jo

lJ PH

~:.:j··-MIN

.77

HYDRO-35
is-MIN

1- .. 52

.. " .. j. '" to

60-rlIN
2.66 2tB:2 2.'97 3.:55

HYPOT~iETICAL STORM
to ........ "' .. '" '" l· ..... "' ..

12····HF~ 24'-'HF{
3.69 4 .. 04

2-DAY
+00

4·· Dt,y
.00

-;'· ..··D{~Y 10-·:O(1Y
.00 .00

31 LS SCS LOSS HATE
STRTL

CRVNBH
RTIMP

STORM AREA = .37

.17 INITIAL ABSTRACTION
92.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

32 UD BCB DIMENSIONLESS UNITGRAPH
TLAG 1.25 LAG

***
UNIT HYDRO GRAPH

77 ND-Of-PERIOD ORDINATES
o. 41. 54.

1 8+ 1380 137.
:'5 (- 7. 1-' 21.~.

:I. :1.5. 125. 13;~ '" 1~:)7 +

113. 105. ?6. B6.
3<7. 35. 32. 29.
14. 13. 11 .. 10",

~:.:.i ~ 4. 4. 4"
2. 2. 1. 1.
1. O. O. o.

*** *** ***

76.
26.

(1' ..

3.
:t j.

0.

***

<s/ ..
24.

B.
3",
1.
0.

***

.so.
21~

7.
3.
1.
o.

17.,9 ... Di: ... :L01
132(, 126., :L20
~S:3 ~ ,:tEt 4:5.
19. 17t 1!5 "

7'!' .:\. ~

-.J to

2. 2'!' 2"
1. 1 to 1.

HYDROGRAPH AT STATION 4E,

TOTAL RAINFALL '" 3.70, TOTAL LOSS ,= .87, TOTAL EXCESS = 2.83

MAXIMUM AVERAGE FLOW
24-HR 72-HR

PEAK FLO~J TIME
6-HF;

+ i CF~3) (HI";)
iCFS)

+ 307. 7,50 107.
(INCHES) 2.697

(AC-FT ) 53.

CUMULATIVE AREA =

~,

,J~.

2.754
54.

.T? Sl~ i'H

~'"t
...1",,)+

2.754
54.

12.42-HR

53.
2.754

~j4 •

*** *** *** *** *** *** *** *** ****** *** *** *** *** ***. *** *** *** *** *** *** *** *** *** *** *** *** %** ~** *** *** *** ***
}~'*************

33 Kr~

:{I:

* *COMBl *



- - - - - - - - - - - - - - - - - - -
* :«
**************

':)4'C H',(DF:DG;:~:hPH :::::Jl";J.?, ::: Nr:\"; -,. f·~".\

~:CDi""1? ~'·;;j:·";.C,:::'::' :.JF .:y ;.:!::~:.:;C; :i'''~! ••.•.' :f:};";B:::;-··;r'

·:f~::r.: }~

:qc)( *** ;¥l,C): ::r.}r~* ***
I~YDROGRAP~! AT STATION C::CJrlB:L

PEt,l< FLDt}J TII"lE
6····Hi',

~0XIMlJM AVERAGE FLOW
24--HR 72-~IR 12., 42····H\::~ {-:-,

(CFS)
--}-

--}-

(CF~3 )

657'l'

(Hf~ )

7 '1'.:!;,7
<INCHES)

(t'C-FT)

27~; ~

2.61':'\6
137+

136io
2+716

::':39,

·j"Z.o(.
.1, ••••' \.1 ~

:2 ~ 7'1<:'
139'l'

13(:, "
2 f "7:1./:.
1:.39~

("

(-.

CUMULATIVE AREA ~ t (?l:.. SQ MI

'"

*** *** *** *** *** *** *** *** *** *** *** ~** *** *** *~* *** *** *** *** *~* *** *** *** *~* *** *** *** ~** *** *** *** *** ;~**

:)5 KK

36 Bt'

**********l!C)(*)i(:« :)(
* 5E *»: ~(

**************
SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .44 SUBBASIN AREA

(

(.

~~'1iL~~~~ PRECIPITATION DATA

O-.. PERC;:::NT HYPOTHETICf',L. ~,TOgi'1

T,:··_·40 ~ 't- to .... to .... to • to • t •• Tp·-49 to to .... to to !. to ....

8 PH

!5-MIN
.77

HYDI,O-35
15-MIN

1.52
60····i1Ir·,!

2.66

DEPTHS FO!',

2--"'11":
2.82

--HR
.. 97

6··-Hn
::5,,35

12····HF:
3 tolJ9

2-\"-HF:
4.04

2·-DI=">IY
.00

,;1·_·IitiY
.00

/---Df,Y lO-DtW
.00 .00

STor~~l ,'F:EA .44 u

SCS DIMENSIONLESS UNITGRAPH
TlAG 1.21 LAG

-;" .....

37 LS

38 UD

SCS LOSS RATE
STRTL

CRlJNBl1
RTIMP

.l?
92.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERlJIOUS AF:EA

, ,,-",

o

':.:():<:i<

7:~ + (?O !. ....,..:.. + '1 '.3

1 (,~5" 153+ ·'1::::', ~. /!.,. ....' ....)
'.~,7 t ':::.{) f

~:3 :.;:: . 4

23" ...... t "J.f:3"
B (. ..•.' o:S

3., 2 f 2,
?!.
3.~3 ..

:~'~9 ~ 2~:S"

UNIT HYDROGRAF'H
END-OF~F'ERIOD ORDINATES
:~':i.. :.'53 +

J.70.; 169.
~>\f.. 74.

75
3. 9!- :L7t ~"?.7 ..

:1.45. l:.:a t- J.lj ~.:.:; ~ 16~1 ..
133. 121. :LO(.? (.?6 +

44. 3S) ;. 3~~ t ~)2

15. 1:3 .. 12,· :l1.
,,- 5. 4. 4.,).



- - -
::i<*::{{

- - - - -2. 2. 1. t
0·:. O. O~ 0-:-

*** ;7-:**
~IYDROGRAP\~ A'r STATION

-1 ~

(J '.

*~Jr-:~K

- -:t "

>Y- ::r~ *-

-1 , -1. -.I. " ---:L .. - - --~

TOTAL F~AINFj6ILL :::: ~3 to '70 1TDT (~L LDSS ~87p TOTAL EXCESS = 2 ~ D~5

PEAK FLO!JJ TIME
b ..··HF~

MAXIMlJMAVERAGE FLOW
24-HR 72-HR 12.42··"I-IB

,
(CFS)

CUMULATIVE AREA =

--

-}

+

( CF~3)

~574 ~

(HF-:)

7.42
(INCHES)

( t1C-FT)

12B,
2.6(~9

63y

6~5 ,.
2.757

65,

.44 SQ ;'11

63t
2.757

b~:5 ,

6:';)t

2 t 7~57

6 ~:~ ,

c.

c

r'

*** *** *** *** *** *** *** *** *** **.* *** *** *** ::¥.** *** *** gol'~* >:<** ::-;O~:;i< *~\* ;iClC{< *** *** *** *** *** *:{cJf
: gqq( ~~qq< ;;c~cr /1.** **;ii~ >~iPK C

.... ".,4-,.... -;...

~.~~-"o':.~;~~~ ~59 ra,

40 HC

**************
:« ** COMB2 *
* *************:K*

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

c

(.

(CFS)

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

HYDROGRAPH AT STATION
~-~~~~ ·,·ii~~

( .•..

+

+

***

PEAK FL()\~

(CFS)

1020.

TIME

(HR)

7.58

***

(INCHES)
(riC--FT)

***

403.
2 .67~:i

200.

***
COMB2

199.
2.729
204.

1.99.
2.729

204.

**)K

12.42-··HR

1']<1.
2.729
204.

I;::

t..)

CUMULATIVE AREA = 1.40 SQ MI
.~

~** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
, ,
~~!

41 I~I~

42 BA

**************
:« ** 3W *
* ***************

SUBBASIN RUNOFF DATA

SlJBBASIN C~1ARACTERISTICS

TAREA .09 SUBBriSIN AREA

..;



- - _.- - - - - - - - - - - - - - - -
PRECIPITATION DATA

O-'F~~CEN'r :~YP(ll'~!ETICAt_ STORM
.. ~ + I- + I· ,. ~ ,. + ~ T p". 4- ':"J

PH
HYDRO'-35

c::'-MJ:N 1S-MIN 60-MIN
~77 1.52 2t66

DE?TH::::, :::"D?

~.~ .. H;::~ ::5 ... "1 F:
2.D2 2~?7'

T?····/{·O
·~)····HF:

.~:1 (. :3 ~.5

::':: ... :-1[:,
::~:. t 6'?

24····H'::'
4 t(J4

~.:. .... Dt'! ....(
+00

4····Di''>!y
,.O()

"7 ···ei1Y ()-"Df~Y

,,()() ;.00

STORM AREA = .09

43 :_.~3 SCS 1_058 RATE
STRTL

CRVNBR
RTIMP

~17 INITIAL. ABSTRACTION
92.00 CURVE NlJMBER

.()O F'ERCENT IMPERVIOUS AREA

,.

f~

44 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .81 LAG c

***
C'

4"7. ~50 .. '.51. •
21. 18. l5 •

4. 4+ 3<-
1. 1., 1 +

O. o. o.

******

UNIT HYDROGRAPH
51 END-OF~PERIOD ORDINATES

23. 32. 41.
36~ 31, 25.
7. 6+ 5.
1. 1. 1.
O. o. o.

1. S .. 91- ~ 1::-
.i.Jt

~:il t 48. 45. 4·'..
1:3. 11. 10. 8t

:3 t 2. 2. 2 t

1 t O. O. O.
O.

*** *** ***

,~:'f',~ -'.r:';,~:~.. ";"
-.«t'-,~,.:~.~~~

HYDAOGRAPH AT STATION 31~ (

TOTr'lL F,r'lU!F;1LL ,~ 3.71, TOTAL LOSS = .87, TOTAL EXCESS :~ 2.,83

6·--1-",

(CFS)

MAXIMUM AVERAGE FLOW
24-HR 72-HR

{S;j{;;~~ "'

-}

-}

PEAK FLOW

(CFS)

106.

TIME

(HR)

7.08
(INCHES)
( AC···FT>

26.
2.715

13.

1·,"'.
2.788

13.

13.
2.788

13.

1.2.42-HR

1.3.
2.788

1.3.

(.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

45 I~K

CUMULATIVE AREA •

**************
* ** 4W *
* ***************

.09 SQ MI

t..i·

c

o

SUBBASIN RUNOFF DATA

46 BA SUBBASIN CHARACTERISTICS
TAREA .10 SUBBASIN AREA

PRECIPITATION DATA

to (o " , t + TF"~40
~f-

8 PH ... t. HYDRO-35 ••• + ••

DEPTl·!S FOr: a-PERCENT HYPOTHETICAL STORM
TP"-49 .. (0""" t {o t .. t ..



- - - - - - - - - - - -5-MIN 15-MIN 60··-MIN 2-HR 3-HR 6-HR 12-HR 24--H~: 2-D/'IY
1/77 1~52 2~66 2.82 2,,97 3.35 3.b9 40.04 ,)00- - --4-DAY 7-DAY 10-DAY

,00 00 .00 - - -
STORM Af~EA ~: .10

47 LS SCS LDSS F~t,TE

STRTL
CRVNBF:

RTIMP

~17 I~ITI~L ABS"TRAl:TION
92.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

4~3 UD SCS DIMENSIONLESS UNITGRAPH
TLa1G ~ '72 ~.?iG

*** c

t'
57. 62.- .S3 .. 63.
22. 19. 16. 13.

4. 3. ::3+ 2.
1. 1. O. O.

***

1.

1::­
..~I •

~,J.

1.
O.

***

UNIT HYDF:DGRAPH
45 END~OF-PERIOD ORDINATES

35. 48.
33. 27.

2. 7. 14. 23.
59. 54. 48. 41.
11. 9. 8. 7.
2. 2. 1. 1.
O. O. o. O.

*** *** ***
HYDROGRAPH AT STATION 4W

!':~:~:~:!

.... ....:,.....~:.}.-u. TOTAL RAINFALL = 3.71. TOTAL LOSS = .87. TOTAL EXCESS = 2.83

MAXIMUM AVERAGE FLOW
24-HR 72-HR

PEhl<; FLOW TIME
6-HR

-} (CFS) (HI;;)
(CFS)

+ 128. 7.00 29.
(INCHES) 2.716
(AC-FT) 14.

15.
2.793

15 •.

15.
2.793

15.

12.42-HR

1""~.
2."793

15.

c

(

CUMULATIVE AREA = .10 sa MI

-~.~.:~.::~~~~.~

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

49 KK

**************
* ** COMB5 *
* ***************

~.'

(,

..
50 HC HYDROGRAPH COMBINATION

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE
(0,#

v
..... , .r~•.;~'.~~

***
*** *** *** *** ***

HYDROGR~PH AT STATION COMB5

MAXIMUM AVERAGE FLOW
24-I-!R 72-HR

PEAK FLOW TIliE
b'-HF~

+ (CFS) (I-!R)
(CFS)

+ 2339 ?tOO 55')
(INCHES) 2.715

28<1'
2.791

28.
2.791

12.42-HR

28.
2.791

.~.



- - - - - -U\C-FT) -28. - -28. -28. - -28.; - - - - - - -
ClJMULATIVE ARl~A = l-19 ~::~] j"il

*** *** *** ****** *** *** }r.** l** **:~ *** *** *** *** *** *** *** *** *** ·-le ;i~;~ ***
....... .,.... ,....
,~, 'I' 'I' :~qc:<

-·Y'II ,.,~.
I'I-"!' *** *** *** **~r ;~~* *~* *** ~~* .~~~~

51 l':K

52 BA

**************
~~ :I<

* 5W *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .09 SUBBASIN AREA

PRECIPITATION DATA

c

c·

HYPOTHETICAL STORM

STORM AREA = .09
.~::;~~

8 F'H

5-MIN
.77

HYDRO-35
15-MIN

1.52
60-MIN

2.66

DEPTHS FOR O-PERCENT
to .. .. .. .. .. .. .. .. .. .. .. .. .... TP'-40
2-HR 3-HR 6-HR
2.82 2.97 3.35

12""HR
3.69

24·-HR
4.04

.. to t.. Tf'-49 t to t

2-DAY 4-DAY 7-DAY 10-DAY
.00 .00 .00 .00

SCS DIMENSIONLESS UNITGRAPH
TLAG .64 LAG

53 LS

54 UD

ses LOSS RATE
STRTL

CRVNBR
RTIMP

.17
92.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

(

c
,r.
I

***
UNIT HYDRO GRAPH

40 END-OF-PERIOD ORDINATES
43. 55. 61.
24. 19. 16.
3. 3. 2.
O. O. O.

~~.;::~~~~~

3. 9. 17.
53. 45. 37.

7. 6. 5.
1. 1. 1.

*** *** ***

29.
29.

4.
1.

*** ***

64. 63. 58.
13. 11 .. 7.
2. 1. 1.
O. o. o.

\ .

TOTAL RAINFALL =
HYDROGRAPH AT STATION 5W

3.71, TOTAL LOSS = .87, TOTAL EXCESS =
MAXIMUM AVERAGE FLOW

24-HR 72-HR

2.83

12. 42··"HF;

t:.,:

G

CUMULATIVE AREA =

13.
2.798

13.

•09 SQ MI

13.
2.798

13 •

13.
2.798

13.



- - - - - - - - - - - - - - - - - - -*** *** **' .*, *** .,. **, *** *** **' *** *** *'* *** **' .** **. *** '*' ••, ,., *** ••, '*' ,.. *.. '** ••- **- *** *** '*' •••

~55 ~::l\

;~~ ~~~ ~~:;~ ~}~ *)l~;!<******
* ** C0l1B6 *
~( *
**,.**********

56 He HYDROGRAPH COMBINATION
ICOMP 2 NlJMBER OF ~iYDROGnAP~!S TO COMBINE

***
*** *** ***

HYDROGRAPH AT STATION
***

COME<6

***
c~

MAXIMUM I"IVEf'>AGE FLOW
24-HR 72-HR

... ~."":".- '~':".. \

PEr'lK FLOW TIME
6·-HH

+ (CFS) (Hf'»
(CFS)

+ ~)55 + 6.92 B2.
(INCHES) 2.716

(I"IC-FT> 41.

CUMULATIVE AREA =

4 •
2.7 3

4 ,

.28 SQ MI

41.
2 .. 793

42.

12.42-HH

41.
2.793

42.

(

~'r:":-o:il'~~

*** **. **' *** *** *** '** *** *** **' *'* *.* **. *** *** *** *** *** *** *.. **' *** *** *** *** *** *** *** *** *** *** *** **'
• 8~ ,

;~~~~~~~~~

57 KK

58 10

**********)~***

* ** COMB7 *
* ***************

OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

V,"IR I ABLES
1
o

O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

(

59 HC HYDROOf'>APH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE \..

***
.*********.*.**.*.*.**.********.**••******.*****.**.***********.*************.*************,****.**.***,••*.*'******"**"***'****'

(;

\,;

2B6 :.
3()3,.
320(0

FLOtJ

17
1<'>
1 ~.:3

OF~D

lfl)

3~:;

30

., 'e:.' NC)'.)

1? ND'.)
19 ND~}

Dt'l MOl'-' :-InMN

49". ;;< r:. >').C'....' :2 o~:- in '.71 t

61 ~3 t ~J( t.:;. i'h:;t; ~;.~ ~.:; 1'7 56.
"736 ~ 'f.: 7 ~\IDI..) '"": :~~ 2'~ .(~j

B50. * ? t·ID1v' ,2 00 21 30 ..

O.
o.
O.
o.
o.
o.
O.

FLOl~

6
7

5

2
;3
4

1

ORD

1230
122~;

1200
1205
1210
1215
1220

HYDROGRAPH AT STATION COMB7
SUM OF ·2 HYDROGRAPHS

IIA MON HRI1N

19 NO')
19 NOV
1? NOV
1'1 NOV
1'7 NOV
19 NO')
19 NOV

*************************************************~*~*************************************************¥*:~*** **~*~***~*~:~*j~*~:******** * ;~* DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW *
* * ** 19 NOV 1510 3'7 O. * 19 NO'..,' 1820 77 198. ** 19 NOV 1515 40 O. * 19 NOV 1825 79 280. ** 19 NOV 1520 41 O. * 19 NOV 1830 79 2080,.;,* 19 NOV 1525 42 O. * 19 NOV 1835 30* 19 NOV 1530 43 O. * 19 NOV 1840 81* 19 NOV 1535 44 O. * 19 NOV 1845 82* 19 NOV 1540 45 O. * 19 NOV 1850 83

,'~.,..
.."~.~-~.u~"le



(,

f'

--

76,
7~'> t

B4,
81,

70,

74,
7 "~,

93.
'10.
87.

'!• .'

I'.:.}}., .'.

'I I:~ .•.•
,~ ....' ,~. ( .

12::: ,
l:~ '7.

.~. :.2F, ,

:. 7"~'

104.
100.

e}? •

:~ :;::.;.

:l.Clh l'

"l. ·:~O \"

1 ::.:3 1­

108.

.L.;":'i:!. ,.
-., .~) ~'.:~

218.-
.)!:::

147

'. :,::. ~:::

14~3

146

:L 3~5

148
149
150

13B

~.2'->'

136
13'.7

139
140
141
142
143
144

1. ~:~4

., ..~:-::'
132

1. ~:)O
:~. ~3 1

., '-."'Y

.L ~.::: (:)

'1 -::' .:'.~.

1. ~,:::

122-

2;330
233~;

2:345
2350

22~:i~S

2355

225()

?::5CG

2325

0000
0005
0010
0015
0020
0025

224"';

....~ ...:. ..:. ::"

~:': :.~ ::~ :;:

..::. .

~_~:2~:C

:2340

2~20S

22:~C'

NOV
NOV
NO')
ND')

NO')
NOV

NOI..)

NO')

;-'·F::,l.}
Q NO'}
I) >.'DI)
(? ;···1:::!,.1

:L ~;' NOI..)
]. 9 NO:') 2'3 I.~

1 t? NC1.,) :23 (.)
19 NOV 2::5 ~::

19 NO') 23 0
19

~. C) i".JD')

19 NOV
1'~ NOV
19 NO',)
19 NOV
19 NO!,.'
19
20
20
20
20
20
2()

19 NOV
1. 9 i....~OI)

1') i"-! DIv;

1.? NC1..)

19 NOI.}
l<j i" !~.~)

"!r:)

-~l<

:~(

*-95~.i.

10.<1~5 ~

:t 1 ~..,:~ ..
:~ 66.

-r,r:
';;;"._;

;.~,7

'~3S

84-
:L {?1 t)

185-5-
-1?Ot.)
1.9C".;5

-19 NOV
19 NO\,)
:~. ') NOV
19 ND\>

::J<

*l-1.,.
o.-

l~ (.?

46
47
4B

-550
~S~;~)

(:)00

1545

~. {? ~ ~:; '\'

-1"1 NO')
.~. (.~ N01'.)
"L <? t·!Dt)

'~

**
-,

0 ..
0",

0"
o.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.

o.
o.
0,
0,.

-

25

15

23
24

21
22

10
11
1':>
13
14

16
17
18
1 ,:>
, ,
20

26
27
28
29
30
31
32
33
34
35
36
37
38

1430
1435
1440
1445
1450
1455
1500
1505

1355

1340
l345
1350

1400
1405
1410
1415
1420
1425

:;':335

1325
:~330

:,~30C

130~j

1310
1315
1320

125~)
., 0 ;>..ICHI
....' !":\_" V·

"!.9 NDI..)
.. q NOI.~"

:L ~.:; N ~~l.)

1? 1'4[1')

19 NOV
1'1 NO')
1~' NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV

1. 'J NOV

19 NO'.)
1'1 NOV
19 NOV
1'1 NOV
19 NOV

* 19 NOV 1605 50 2. ~ "L9 NO!) !ql~ 88 198. ** 19 NOV 1610 51 . 2. ~ 19 NOV :920 89 21~ *
* :l9 NOV 1615 32 3. ~ 19 NOV 192~ 90 216. ** 19 NOV 1620 53 4. * 19 NOV 1930 9:l 208. ** 19 NOV 1625 54 5. * 19 NOV 1935 92 190. ** 19 NOV 1630 55 6. * 19 NOV 1940 93 162. ** 19 NOV 1635 56 7. * 19 NOV 1945 94 t28~ ~* 19 NOV :~40 57 8. ~ 19 NOV 1950 95 089.:~* 19 ~OV 1645 ~8 J.O. * 17 NOV 1955 96 C46. ~

• 19 NOV 1650 59 11. * 19 NOV 2000 97 998. ** 19 NOV 1655 60 13. * 19 NOV 2005 98 946. ** 19 NOV 1700 61 15. * 19 NOV 2010 99 890. ** 19 NOV 1705 62 17. * 19 NOV 2015 100 836. ** 19 NOV 1710 63' 19. * 19 NOV 2020 101 785. ** 19 NOV 1715 64 21. * 19 NOV 2025 102 737. ** 19 NOV 1720 65 23. * 19 NOV 2030 103 692. ** 19 NOV 1725 66 25. * 19 NOV 2035 104 650. ** 19 NOV 1730 67 27. * 19 NOV 2040 105 610. ** 19 NOV 1735 68 30. * 19 NOV 2045 106 572. ** 19 NOV 1740 69 32. * 19 NOV 2050 107 536. ** 19 NOV 1745 70 35. * 19 NOV 2055 108 501. ** 19 NOV 1750 71 39. * 19 NOV 2100 109 468. ** 19 NOV 1755 72 45. * 19 NOV 2105 110 437. ** 19 NOV 1800 73 54. * 19 NOV 2110 111 409. ** 19 NOV 1805 74 69. * 19 NOV 2115 112 384. ** 19 NOV 1810 75 93. t 19 NOV 2120 113 361. ** 19 NOV 1815 76 136. * 19 NOV 2125 114 340. *
* * ******'****************************************************""*"*"*****"*****'*"'*"**'************"******'***"***'**********

- --19 NOV 1235 8
~9 NOV 1240 9

12l'~5

:"250

",.,

-

..:: ..~~~2i~

6-HR
MAXIMUM AVERAGE FLOW

24-HR 72-HR

.;.:":,;~ .,

+

1-

PEAl" FLOW

(CFS)

1216.

TIME

(HR)

7.42
(CFS)

(INCHES)
(AC-FT)

484.
2.679
240.

239.
2.740

245.

239.
2.740

245.

12.42-HR

239,
2.740

245.

(

CUMULATIVE AREA = 1.68 SQ MI

*** *** *'* *** *** *** *** *** *'* *** *** *** *** *'* '** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
i...,

.'A'

-:?t:.:;;.?~

60 I<K

**************
* ** RID *
* ************'**

.........

~,

HYDROGRAPH ROUTING DATA

61F:S STOliAGE ROUTING
NSTPS

ITYP
RSVFGC

X

1
ELP)

1020.00
.00

NUMBER OF SUBREACHES .
TYPE OF INITIAL CONDITION
INITIAL CONDITION

WORKING RAND D COEFFICIENT

63 Sl.) STORAGE .0 10.2 20.6 31.1 41.'1 52 .. 8 ;:,3.9 7~~ .~ ~35.,~:~ 'JiD ~ ~~



-' - - - - - - - - - - - - - - - - - -
6··~· SF ELE\,'ATION 1020,00 1021.00 :'.0::';:' J!e:, ::.02:3 toOl) 1024tOO 1.025~OO :L026+00 .~, 0:,:7;. C(';, "I. C2~:5 ~ O() .. ';:~,? '.' ...'C

,.s,,:' ~OW-·L~V~L. JU~~ET

'::'l..:;::'}L
CfiF:Ef,
cnaL
EXPL

::. ')2:,·.~ ,. :::.;0
:.3S" ~ ::::0

,.60
• ~50

~L=V~T:~~! ;~T ~~E~N·r~R OF :UTLET
CROSS-SECTIONA!_ AREA
COEFFICIENT
EXPONENT OF HEAD

..~,' -.;

65 SS SF'ILLWrlY
CF:Ec..

SF'lHD
cnaw
EXPW

1050~O() SPILLWAY {:R~ST E~~~}ATION

toe SF'ILLWAY WIDT~i

.00 WEIR COEFFICIENT
1.50 EXPONENT OF HEAD

,

*~(* r-

COMPUTED OUTFLOW-ELEVATION DATA

OUTFLOW
ELEVATION

.00
1020.00

.00
1022.50

356.92
1026.06

392,85
10:?6.82

436.81
1027.84

491,B5
1029.26

~:j62 ~ '76
1031.:~56

65";: .,~S?

:t034.~59

7?O.,79
103'1.99

9?1.,71
1050.()()

( .

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

~;~~;j~~:
STORAGE
OUTFLOW

ELEVATION

.00

.00
1020.00

10.20
.00

1021.00

20.60
.00

1022.00

2~). 8~:;

,00
1022.50

31.10
133.72

1023.00

41.90
231.61

1024.00

52.80
299,01

1025.00

.S::5.?O
353~80

:t02btOO

b,·~. '.::,:1.
~Y36 t ')2

1026.0(:,

~l::5 t :~ (?
:J~?2 .;.(]!::.:

:\. G2,::: .. n:'~:

STORAGE
OUTFLOW

ELEVATION

75.30
401.1'7

1027.00

B4. <10
436.81

1027+84

86.80
443.51

1028.00

<j.>8.50
4B2.14

1029.00

101.59
491.85

1029.26

126.06
562.76

1031.36

163.91
\-)57. ~.57

1. 034 + 5~~)

227.04
7<?C' t 79

103(;.,99

:3~14. 20
~;Hf1.. 71

10:;0., 00
('

*************************************************************~**********************.****************************'**********~****** C.
HYDROGRAPH AT STATION F:ID

***********************************************************************************************************************************
Itl" MON HRMN ORIt DA MON HRMN OFm

1020.. * 19 NOV 212~ 14
1020. * 19 NOV 2~,30 15
1020~ * 19 NOV 2135 16
1020. * 19 NOV 2140 17
1020., * 19 NOV 2J4~ 18
102(). * 19 NOV 21S0 19
l020r * 19 NOV 2155 20
1020t * 19 NO I

) 2200 ~~

1020. * 19 NOV 2205 22

~ "'

l.~

(-

........

J.,J:?? t i~:

Jc.'.~;;: 7

:. () '.:~ ';., .
~ r '''9

:.'_ ..... ,.

3TAGE

"1.):?.,e
:i.Ci2f) "7

.: () ~.?~:

1o2 (.:) ~ .';f

1030 ...~

1·:)30 &:)

102<::; y ''}

':'(;':50~~3

1. 03C! ...~~

1030t~;

1030.2

:030t~')

1030.6
100:,0. (,
1·:):2·0 t.~

:1.030·.5
1030t~')

1030 .. 4
10::1<), 5

lC;2 t '?

' •.' .~:., , .-;1

:!.Ol
o'!t ,::.

:,Oc;,2

(;;'~5 ~. 6

!. :LO .. ',7

.!. :i. ':3 ., :~~

109. :.~

l16.~)

lib. ~;

]. ::.5 ~ 2
11,:)' t :'5

104.f.J

1. 07' .. :3

l1iS(t~~~

116.0

1.:Lb. ')

112.0
1.13.6
:L :LA·. <?
115.8

117.0

STOr~r,GE

514.

%1.
496.

1.~1 0
._.' ......'.

535 •
~-)33 •

~5()5 +

4'.·""(:/ "'
4:?2.

~52~~ Ie

531,

510t

52~'> •

49() '..
·q8~3 .~

~32,~:. .,

52~," f,

~5:30 ,
5331'

536.,

5~2 •

535,
536.
537,

OUTFLOW

" ~/l
1.";".'1

:~. :.~3

102
103
104
10~5

106
107
108
109
110
11:'..
112
113

100
105
110
1 ,r-
~ 'J

212(:

205~i

20'2~)

2030
2035
2040
204~;

2050

2020 101NOt,,'
NO'.)
NO'v'
NOV
NO')
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV

II", MON HRMN OFm**** 19* 19

STr'lGE

1020~3 * 19 NOV 2210
1020.3 * 19 NOV 221~

1020.0
1020.0
1020,0 it< 1'.1
1020.0 * 19
1020.0 * 19
1020.0 * 1<1
1020.0 * 19
1020.0 * 19
1,020.0 * 19
1020.0 * 19
1020.1 * 19
1020.1 *' 19
1020.1 * 19

~ to \~i

.0

.1

.1

.1

.2

.2..,

.""

::;, 0
:3.4

2.3
2.6

.3

.4
c'

.oJ

.6
.7
.8
.'7

1 to 1
1.2
1.4

1.8.., ,
... t.t.

STORAGE

o.
O.
O.
o.
o.
o.
O.
O.
O.
O.
O.
o.
o.
o.
o.
o.
O.
o.
O.
O.
o.
o.
o.
o.

OUTFLOW

74
::-'3

71
72

53

51
52

54
'55
56
57
58
59
60
61
62
63
64
65
66
(,)7

68
69
70

1755
:!.BOO
1805

1730
173~5

:L :1.5
1 20
1 '.)1::"

""oJ

1740
174~5

1,750

1610
161~~

1620
1625
1630
1635
1640
1645
1650
1655
1700
170~i

1710

NOV
NOV
NOt)
NOV
NOl)
NOV
NOV
NOI)
NOV
NOV
NOV
NOV
NOV
NOt)
NOV
NO'.'
NOV
NOV
NOV
NOV
NOV
NOI)
MOIJ
NOV

**** 19* 19'

* 19* 19* 19* 19* 19* 19* 19* 19* 19
lit 19
* 19* 19* 19* 19* 19* 19* 19* 19* 19
:I: 19

* 1?* 19

SH\GE

1020.0
1020.0
1020.0
1020.0
1020.0
1020.0
1020.0
1020.0
1020.0
1020.0
1020.0
1020.0
1.020,0
1020.0
':.020.0
1020.0
1,020.0
1020.0
1020.0
1020.0
1020.0
1020.0
1.020.0
1020.0

.0
• ·0
.0
.0
.0
.~ 0
,()

.0
,0
.0
.0

• 0
.0
.0
.0
.0
.0
.0
.0
• 0
.0
.0
.0
.0

STORAGE

o.
O.

fJ.

o.
o.
o.
o.
o.
O.
o.
o.
O.
O.
O.
0'-
o.
o.
o.
o.
o.
o.
o.
o.
o.

OUTFLOW

n
24

5

3
4

1
2

16
17
1,8
19
20
21..,.,
":-4

1.5

6
7
8
9

10
11
12
13
14

19 NOV 1200
19 NOV 1205
19 NOV 1210
19 NOV 1215
19 NOV 1220
19 NOV 1225
19 NOV 1230
19 NOV 1235
19 NOV 1240
19 NOV 1245
19 NOV 1250
19 NOV 1255
19 NOV 1.300
19 NO'.) 1;305
19 NOV 1310
19 NOV 1315
19 NOV 1320
1 <j' NO',! 1325
19 NOI) 1330
19 NO'J 1335
1S' NOV 1340
19 ~.JOI.) 1.345
1. 't >'!DV :I.3~:;O

19 NO'J 1355

.:.

'--;~.:'~.. ~,-..
. ·:·# ....;f:i~!~~

::.~~-;:.;~~:~ f'.



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

(-

~..:

! ~..

"\'"

t024. {:.
·l.024 + 8

102~S.~

1025+0
1024.9

102~).3

102:5. :2

l02~5 ~ B
102~:~.6

J.O:::~" ..:
102S ,.,

l /" '~~ r.:: ....

J.02~~·+1

::.':)'?'

102.::' ~ :L
1.025.')'

10::26.2

10~26" ~?

:O::~·.? "~
:1.02':::, .:;

... ':::-"'"
:~. 0 :,::~ H/ • ?
1 ',);?'i" t 7

.~. C~ ',:n;...:1
1.0:~~J .6

", ~. (:~

it) "'.::'

~:53 t 1
~51 .6
~)O ~ 1.
.<1B +'7

\~·~3 + 4
66",:"

·:·r.i ,.,

59 +~)

5?~9

)'6 + ()

-;",~ f- 1.

~~, :!.

56.?
~54. ';'S

;:::. ':,~, jo ~:~

r:':'::;

64.8
63,,0
\~,1 t 2

·.l(.;i·
j

(?

9
.~ .. C'

'<:7

2B2~

~.'~?.I;;, ...

3::)2.

316 •

70'l
·._··.••'.1. ,

'\2:::' ~

2'73,

30B ~.

291.
:~()O •

349.,
31.~~f:~ t

3.S~; ..

··.1'::,1.)

324.

::541.

:·~·7:3 ~

.;'+(:4 {o

'''·)·In ..

L l~. ":'

4t...S ~

".~ t ..

·····7

:.:::')2

! "-.~;

'l':H

1':~ 4
1 :)~~

125

234~3 142
2350 143
235~5 144

2::2~.~.:~:;

':?~ ,)

2:::.,:'::0

27.:·;;'::.

2305

'2::.3()
·:::~:::.~'5

::.::2::::0

,..·~U:·)

1 <.? rUJU
.I.? UCIJ
1 <.? NOt)

". :~) :.:~ .~;, (.'7 >~~ :~ f? ;'.10 t.)
::. (: 2 ,~) ~ .:::. :::< l? >.1 U'\.J

102() '."; * :~~; NDt)
1020 (o 4 ;~ 19 \!()t)

"0:- 7
1::':, I:)

:~" ?o.
0,
IL

7p

"::'b
7!.:"i

~~ 1 ~:5

a~.:~o

B2~7;

lB1002(). * <1 NO')
020,. :i{ 9 NO')
020 " :;~ 7 ~'{Ol..)

:L () :::~ (:: ~) ..;{ 1~? ~UY)

,,()

,,0

.0

.0

.0

.0
• 0
.0
• 0
.0
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0
,.0

()

o.
O.
o.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.

o.

o.
o.
O.

o.
0 ..

50

37

.~:::)

41
42
43
44
45
46
47
48
49

:55

2~5

36

26

30

27

::~?

38
39
'-fO

31
3'J
3:3
34

1C-"")C::
.....I .... <>J

1545

:l·42~5

1550
1555

14:35

1530
1535
1540

1600
1605

.~. 42()

14::;0
145~5

1500
1505
1510
1515
1.520

1440
1445

1430

NUl,)

NO'}
j ;(JI..)

\ J0 I.)

9 NO'}
<.1 NOt..)
'? NO')

NOV
NOV
NO',,'

19 NOV
19 NOI)
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV
19 NOV

19 NOV
:1.9 NOV
19
19
19
19

19.NOV 1405
19 NOV 1410
·I~ NOV 1413

19 !'!C'} :I. 400

.~O ::.020,,0;t: I? ~~Dl.) LE~~~::) "~'? {\ ':Y.~D "l.a::.: .. '"; ~~<

to ],020.0 * ~9 NOV 1835 80 ~o :~2·:~ 1C2: ~ t 19
~O 1020~O * 19 NClV 1840 .~~:~. Ot 16~6 1021.6 ~ 19 NOV ?250 1~1

1020.0 * 19 NOV 1.845 82 O. 21.3 1022.1 *
1020.0 * 19 NOV 1850 83 21. 26.7 1022t~ *
1020.0 * 19 NOV 1855 84 145~ 32.3 1023.1 *
:!.020.0 * 19 NOV 1700 85 '96. 38.0 1023.6 * 17 N(]V 231~ .~3~

.C 1020.0 * :~7 NOV 1905 ~J6 ~~L 43.9 ~024.~ * 4~~ ~~ov 23:5 ~.26

J.020.0 * 19 N()V 1910 [17 281~ 50.0 1024.7 * 19 NOV 2320 1~7

1020.0 * 19 NOV 1915 88 315. 56.0 1025.3 * 19 NOV 2325 138
1020.0'* 19 NOV 1920 89 345. 62.1 1025.8 * 19 NOV 2330 139

.0 1020.0 * 19 NOV 1925 90 371. 63.0 1026.4 * 19 NOV 2335 140
1020.0 * 19 NOV 1930 91 395. 73.7 1026~9 ~ 19 NOV 2340 141
1020.0 * 19 NOV 1935 92 416. 79.2 1027.3 * 19 NOV
1020.0 * 19 NOV 1940 93 435. 84.3 1027.8 * 19 NOV
1020.0 • 19 NOV 1945 94 451. 89.2 1028.2 * 19 NOV
1020.0 * 19 NOV 1950 95 466. 93.6 1028.6 * 20 NOV 0000 145
1020.0 * 19 ND....' 1955 (;)6 480+ 97+7 102B~9 * 20 NOI.) OOO~5 146
1020.0 * 19 NOV 2000 97 491. 101.4 102Q .3 * 20 NOV 0010 147
1020.0 * 19 NOV 2005 98 501. 104.7 1029.3 * 20 NOV 0015 148
1020.0 * 19 NOV 2010 99 509. 107.5 1029.8' 20 NOV 0020 149
1020.0 * 19 NOV 2015 100 516. 110.0 1030.0 * 20 NOV 0025 150

* *.*******.****••*****••*.**.*******••****••****.*.*.**•••••****.**••****.*************••••••*******.********************************
..-.... ~,..,,:"'~

'••• ,-.....~~)1t

(CFS)

MAXIMUM AVEBAGE FLOW
24-HR 72-HB

+
+

PEAK FLOW

( CFS)

537.

TIME

(HB)

8.83
(INCHES)

(AC-FT)

6-HR

397.
2+197

197.

192.
2."197

1.97 •.

192.
2.197

197.

12.42--I-jB

192i'
2t 197

197.
( .

MAXIMUM AVEBAGE STORAGE
24-HR 72-HB

i,;·:.~~~~~;

PEAK STOBAGE

+ «(\C·-FT)
117.

TIME

(HB)
8.83

6-HB

81. 39" 39.

12 ~ 42~-HR

39.

MAXIMUM AVEBAGE STAGE
24-HB 72-HB

PEAK STAGE

+ (FEET)
1030.58

TIME

(HR)
8.83

6-HB

1027.44 1023.62 1023.62

12.42-HR

1023.62

CUMULATIVE AREA = 1.68 SO MI
(.

, ., ,

*1* *** *** *** **' *** .** **' *** *** *** '** *** *** *** *** '** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **. U

66 Kr

::l<************;~

* ** 6E *
* ****.**********

67 10 OUTPUT CONTROL VARIABl~3

IPRNT 3
IPL8T 0
QSCAL O.

PBINT CONTROL
PLOT CONTBOl
HYDROGRAPH PlC7 SCALE



- - - - - - - - - - - - - - - - - - -~UBBASIN ~UNaFF DATA

,l.,;'::: Df', SUBBASIN C}1ARACTER:[STICS
TAREA 62 Q SlJBBASIN AREA

PRECIPITATION DATA

DEPT;··IS FOR O-"PERC~NT

to to .... !' .. t .. to .. V .... + to Tp·-·110
2-HR 3-HR 6-HR

t '10 t .;- .;- ~ (0... i- .. t Tr'·~·4(~~ ",,;. ...... '0 .. .,. + ..

2-'{IAY 4-,DAY 7··-DAY j.<)···D~Y

8 PH

5'-MIN
.. 77

HYDl'm--35
l::':-MIN

1 a:"• ..,
....J..:..

60-MIN
2 .. 66 2.82 2.(?7 :5 .. 3~5

HYr'DTHETICi~L f:~TDF~M

12-HR 24--HR
3.69 4 .. 04 oc' .00 .. CtO • !)O

STORM :~R:~{~ ~ .29

69 LE 8CS LOSS RATE
STRTL

CRVNER
RTIMP

.22 INITIAL ABSTRACTION
90.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

70 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1.60 LAG

*~(;¥.

27. 34'10 4:t ~.

35. 85 • 85.
65. 60.,. ~5(...

2"7t 25". 23
12. 11. 10.
~ .. 4+oJ·;. .J.

2t- 2'10 2 t

1 • 1
0,- 0 .. 'Ot
O.

1.
O.

2.
1.

38.

39.
2.521

12.42-HFl

***

2.64

o.

3.
1..
1.

1.
1 t

O.

-7

-.J'

***
61:::

3.70, TOTAL LOSS = 1.06, TOTAL EXCESS =
MAXIMUM AVERAGE FLOW

6--HB 24--HR n--HR

(CFS)
78. 38. 38.

(INCHES) 2.491 2.521 2.521
(AC-FT) 39. 39. 39.

CUMULATIVE AREA = .29 SO MI

UNIT HYDROGRAPH
98 END-Of-PERIOD ORDINATES

13. 17. 22.
76. 80. 83.
75. 72. 69.
35. 32. 29~

16. 14. 13.
7. 6. 6~

7.83

(HR)

1. 3. 6. 9.
50. 58. 65. n.
85. 84. 81. 73.
50. 46. 41. 38.
21. 20. 18. 17.
9. 9. 8. 7.
4. 4. 3. 3.
2. 2~ 2. 1.

1. 1. 1. 1.
O. O. O. O.

*** *** ***
HYDROGRAPH AT STATION

182.

- TOTAL RAINFALL =

(eFS)

PEAK FLOW TIME

+

+.~..
....... '.'

, ;
............l'~••.,.

~:;~~~

-.~.: '." ..~
t: ::1--::'t-:;

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **' *** *** '*' '** *** t** t** t** ***

71 KI<

*****:~********
~~ ** COMB3 *
* ***************

72 HC HYDROGRAPH COMBINATION



- - - - - -ICOM? - - - --2 NUMBER OF HYDROGRAPHS TO COMBINE

":;:: ::~ :.~{

- - - - - - - -
*)\{l\( *** *** *** ;7~*~!{-:

HYDROGRAPH AT STATION COMB:~.

F'Er'K FLOW TIME
6-HF~

MAXIMUM AVERAGE FLOW
24-HR 72-HR 12.42-HR

(CFS)
. ~':~..". ~~;

..... ;

-I-

+

(CFS)

t.B4,

(HR)

8.33
(INCHES)

(AC-FT)

47~:; v

2.240
235.

230,
2.244
2~~6 •

230.
2.244

236.

230"
2.244

236.

CUMULATIVE AREA = 1.'17 SO MI

(

*11 *1* *1* ,., *** '** *** *** *** *** 1*' *1* *** '** **' *** .** *** *** *** *** *** *** -** **' *** *** *** *** '*' *** *** .**

.:.,.~.'t:...~('
I~'~'.~~~~;i

73 KK

74 BA

**************
* ** 7E *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TARER .85 SUBBASIN AREA

PRECIPITATION DATA

(

(.

;:'.;~~~

8 PH

5-MIN
.77

HYDRO-35
15-MIN

1.52
60-MIN

2.66

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
............ t t.. TF'-40 .. .. .. .. .. .. .. • .. TP--49 t" '" t

2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.82 2.'17 3.35 3.69 4.04 .00 .00 .00 .00

STORM ·AREA = .85

........
75 LS SCS LOSS RATE

STRTL
CFWNBR

RTIMP

.25 INITIAL ABSTRACTION
89.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA
t:/

;~:~~.{.~~
.; .. .·:i~?i!:i~

76 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 2.51 LAG

***

." ....

G

UNIT HYDROGRAPH TRUNCATED FROM 153 TO 150 INT EFWALS

UNIT HYDROGRAPH
150 END-OF-PERIODORDINATES

'.)OLUME = 1.00
2. 3. r.- 8. 12. 16. 20,,J.

42. 4l3. 56. 65 .. 73. 83. '13.
128. 135. 141. 147. 151." 154. 158.
161. 160. 160. l~a. 155. 152. 149.
133. 129. 1'..,1::: 120. 114. 109. 103..... .... ;J+

80. 74. 71. 67. 63. 60. 57.

•... r_- 30. :.36,:;" ,~I ,.

03" 11 ~ 20
60,. 60. ,1..•.:

,~. ~ ·t :3e -,.'·"!,_I ;, "1 .1. ~

96. fj{) • ~:? ::
54. 51 'f 4f.3



- - - - - - -40. 8, 36. 4. 32. 31.
23,:, :~ ... 21. O. 19,. ~ ~3

1 it ~_ ~3 '," :t.2, 2·.. 1 ·1

D\> .:;. ~ 7.:. :S
~5 ,. ., ':1·;- ",
3 .. -r

2~ 2.,...1') •

2. 2t 2. ... ~

1, 1. 1. 1. .
O. O. O. O. .

- - - -46.
28.
L{, ~

? .'
C'v

._~;.

;2 ~

1. +

1 t

1,<**

-44.
26.
15.

7 ...
5,·
.j oQo

2.
1.
1.

***

- -42.
'"l'.:-~"( .,.
.01::-
_ •••J'

E-:.
1::-:
,J'
:3 to

2.
:L.
1.

n* *:r.* ***

-2S) ...

:LG.

- - - -
HYDROGRAPH AT STATION 7E

TOTriL RAINFALL. '" 3.70. TOTAL LOSS = 1.16, TOTAL EXCESS = 2.54
,'-

MAXIMUM AVERAGE FLOW
24-HR 72-HR

,.... :~;~~....:
~:;~-~;j;"

PEI"IK FLOW TIME
6-·HR

t (CFS) (HR)
(CrS)

t 346. 8.83 203.
(INCHES) 2.216

(AC·-FTl 100.

CUMULATIVE AREA =

9B.
:2.224

101 •

•85 SO MI

98 ..
2.224

101.

12 .. 42-HF~

98.
2.224

10::'.

t'

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

i..

'G~~ _

'77 !'(K

78 HC

*************** ** COMB4 *
* ***************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

(

*** *** *** *** ***
HYDROGRAPH AT STATION COMB4

MAXIMUM AVERAGE FLOW
24-HR 72-HR

PEriK FLOW TIME
6-HR

+ (ers) (HR)
(eFS)

+ 1015. 8.50 677.
(INCHES) 2.233

U\C'-FTl 336.

CUMULATIVE AREA =

328.
2.238
337.

2 .. 82 EO i'1I

328.
2.238

337 .•

12.42-I-IR

328.
2.238
337.

~>

,-
~(.l:

L'

'II **1 *** *** ,*. *** *** *** **. .*. *** 11* *1* *1* 11* *** .*. '** *1' *** '*1 1** .*. *~* tIl .I... ,J .•..•,
"I~ '" 'I' ··t~ ~:{ ;}~ ~<** ;i<*/~ *** :;~ >i< :~< ;\< ;;~ ;l< *:k >:(

79 1<1\

******I**:f:~***

* ** 6W *

-~._-



- - - -;:'~ -:I< - - - - - - - - - - - - - -**************
EUB .::': i~ ~:) ~: ;' . .:~ Uj"'~ C;:- F D,.\ "1' ("'I

80 Bf~ 'SUBBASIN CHARACTERISTICS
TARE~ ~08 3UBBASIN AREA

PRECIPITATION DATA

O-~~ERCEN1· HYPOT~'IETICAL STORMn ?H
HYDRO-35

5'-MIN 1,S-MIN 60-MIN

DEPTHS FOF-:

;~"-:'IF: :.:;,····HF;
·7":--··- ..1()

i':.··.. HF: 12-HF'..; ....: ... DflY
~ j. y'::: . ,.._~ t?
4···!Jtl"i' )····.u/~-,' ··D(\Y

.77 1.52 2.66 2.;32 2.'ji··} 3 t :."3~5 3 .. 'S~:~ 4 j.()"':} tOO .OG t C~O • !.JO

81 LS ses LOSS RATE
STRTl

CRVNER
RTIMP

STORM AREA = .08

.22 INITIAL ABSTRACTION
90.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

c

82 UD ses DIMENSIONLESS UNITGRAPH
TlAG 1.07 LAG

***

:L8f 23 y 27+ 3
31~ 29 " 26~

..,
9 t 8. 8. '7 (
3. 2. 2.
1. 1. 1
O. O. 0 .. .) + (

***

2.64

11.
3.
1.
O.
O.

o.
o.

12,
4.
1.

***
6\4

UNIT HYDROGRAPH
66 ND-OF-PERIOD ORDINATES

O. 14.
4. 32t

1.06, TOTAL EXCESS ~3.71, TOTAL LOSS =

" 4. 7 ......
34. 35. 35.
18. 15. 14.
5. 5. 4.
2. 1. ....
O. o. o.
o. o. o.

*** ***
HYDROGRAPH AT STATION

1.
O.

1.

b.
2.

21.
33.

TOTAL RtUNFAlL =

***

. ,~ .. .;..

1:,- :-\.~"":/~~~

{·-~··Jif3

PEt'lK.FlOW

-r (CFS)
(CFS)

22. 11. 11.
(INCHES) 2.535 2.578 2.578

(AC-FT) 11. 11. 11.

CUMULATIVE AREt'l = .08 SQ MI

-

+ 71.

TIME

(HR)

7.33

6-HR
Mt'lXIMUM AVERAGE FLOW

24-HR 72-HR 12.42-HR

11.•
2.578

11.

c.

t)

c
:0;-'.:;"":",

*** *** **y~ *** *** *** *** *~* *** *** *** *** *** *** :~** *** *** *** *** *** *** *** *** 'K*~~ "K*:K 4**
.X::(;;.: ····.1.··.•/

,i",'.",. ;':~ ~:( ~'~: ;;.: ;:< :;:' ~(;:< :.(:: ,·.. ·,"··1,·
'·'··l'·'r .. :~; . ~{

':}:3 Kl\

****;,~********~~

:« ** 7\4 *
* **:«********:~***

SUBBASIN RUNOFF DATA



- - - - - - - - - - - - - - - - - - -B"~ E{f! SUBPAS:N C!~ARACT~]~!STICS

T ;6!:::.~J::: ,::~

PREC:F'ITATION [!ATA

.15 SUBBASIN AR[:0

0-~'~?C~~!T ~YF'rlT'~~~TI:~~

• t ~ + .... + • ~ t;. fF"'-4 t? , + ,. 'C • ,... ,. "' ,••

"::' !~:

HYDF\O-35
5-MIN 1S-MIN 60-MIN

.77 1.52 2.66

:::! ~;:? "r '..: ~::. ..:.::;:~

2-'HF-: 3-"HR
2.82 2.~?7

TP-lH)
6-,HF:
:5 .. 3~5

12"-HF~

3.b9
24····Hf~

4.04
2-I!IIY

.00
,t, ,-,lfiY

.00
~.'" ._. fltl \~ 10··- [l?i Y

.oe ;.00

..... ~...~:,j;

8~5 LS 8CS LOSS F~ATE

STBTL
CBVNBR

RTIMP

STORM AREA = .15

.25 INITIAL ABSTRACTION
89.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA r.

~:t;~

"','

86 UD SCS DIMENSIONLESS UNITGF\APH
TLAG 1.44 LAG

***
f'

'"

......;,..

HYDROGRAPH AT STATION 7W

TOTAL RAINFALL = 3.71, TOTAL LOSS = 1.16; TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-·HR 72-HR

+ (CFS) (HR)
(CFS)

+ 99. 7.67 37. 19" 19.
(INCHES) 2.423 2.452 2.452

(AC-FT) 1<) + 20. 20,

CUMULATIVE AREA = • 15 SQ MI

., coco

.......J~

12.42-HF~

19.
2.452

20 •
1-"

(.:

:.' ~::

.te-::~~.~~~

*** *** *** *** *** *** *** *** *** *** **1 1*' ••* *** *** 11* *1* *** 11* *** 11* 1*1 *•• *** 1.* *** *** **t *** **~ *1* t** ***
c

87 KK

88 HC

*1************
* ** COMBS *
* ***************

HYDRO GRAPH COMBINATION
ICOMP 2 NUMBER, OF ~iYDROGRAPHS TO CJMBINE



- - -
t*:¥

- -
*~:'~}~

- -
;:-~**

- -
.*::~:*

-*** -
:~ ~:{ ::}~

- - - - - - - -
HYDRC)G~AP!·1 AT ~~::[ ... C~:::;··~BC

c'

I', .

f'

(

(.

c·

..:
L



- - - - - - - - - - - - - - - - - - -
':' CJM:'::·:INED ("IT

'.. ~~ ~J ~./: ~:." IN::: I: (~T

,~: ~::;:~ I·: ,S

*** NORMAL END OF HEC-1 ***

I::..-:,·:_<·"J:~;

~~4;;

t··.. ';j ...~~~

.....•

-1-

.+

t

+

t

+

t

':~}!"l07

:,nun:.!) TD
:::{ID

;'lYDr:{DGi:~~t~P!'1 :':',T

6E

;: COMBINED tiT
COMB3

HYDROGRtiPH AT
7E

2 CDMBINED AT
COMB4

HYDRO GRAPH AT
6W

HYDROGF~APH AT
7W

2 COMBINED tiT
COMBS

.;. :~~ "~7 I.:, ~ r:.:- ..
..:~ i.::"

":'5 ~?'7 .~ 192, !.?':" :l. ~ .:~. ::;
I ()~:::'C: ;, :.:;8

)'f; ~ ':':on ~ :3B+ .~ ::2?

475" 230. 230, 1 .. ~)?

203. 98. 98. .85

677. 32B. 323. 2,82

22. 11 t I1. .08

39. 1'1. 19. .15

61. 30. 30. .23

D + ~r~

(

;

.-
l.



- - - - - - - - - - - - - - - - - - -
****I"LLJOD HYDROGRAPH PACI(AGE HEC-1 <IBM XT 512K Vt::RSIIjNl -1"1£8 1,1985

U.S. ARMY CORPS OF ENGINEt::RS, TH~ HYORULUGlq ENGINEERING CEN'iER, 60~ SECOND bTRE~T, DAVIS, CA. 95616

****

SEGMENT 2 - BJJOT ROAD TO CHAI\FION~
10 yr - 24 hi' event

THIS HEC-1 VERSION CONTAINS ALL OP1IONS EXCE.PT ECONOMICS, AND THE. NUMBER OF PLANS ARE REDLICEO TO 3

10••••••• 1••••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10

SOUTHWEST LOOP HYDROLOGY l::':::ifRt::I.LA to I::':LLIOT RES MODt::I.ED
SOUTH OF THE SAL T RIVI:.R DISCHARGE. IN'l (I CHAMI"ION DRAIN
FUflJRE CONDITIONlil 11/1Ii1/87 10 YEAR 24 HIlUR ANALYSIS

HEC-l INPUT

5 18NOV87 1200.0 150.00
3

~.-'

PAGE

2.5~;2.302.071.821. 721.61O.~20.47

g.. ......

83.00

85.00

96.00

84.00

89.00

10
10
10
*0 I AGRAM
IT
10

KK BA4
BA 2.15
PH 10
LS
UO .41

KK BA5
BA 9.5
LS
UD 4.28

KK COMBl
HC 2

KK BA3
BA .30
LS
UO .25

KK BA6
BA 4.69
LS
UD 4.39

KK COMB
HC 2

KK BA8
BA 1.03
LS
UO 3.91

KK COMB3
HC 3

KK BA6B
BA 1.30...

1

LINE

1
2
3

4
5

6
7
8
9

10

11
12
13
14

15
16

17
18
19
20

21
22
23
24

25
26

-27
28
29
30

31
32

33
34

""

','

·~-!!ti'.~:4;

,.,~:.,,:,;.-:\.~

,.•;.+-~

.:..~;;'~~;~



HEC-1 IN~Ln
F'Al"ie: 2

- - - - - -•J .... .....
36 UD 2.ct

37 KK BA2
38 SA 1.13
39 LS
40 UD 0.25

-
97.00

- - - - - - - - - - - -
LINE 10••••••• 1••••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8••••••• 9 •••••• 10

4 ....... :~.

· ....·r....'·,f~.·i ..

41
42
43
44

45
46

47
48

49
50
51
52

53
54
55
56

KK BA6A
SA 1.62
LS
UD 3.32

KK COMB5
HC 2

KK COMB
HC 2

KI< S38A
SA 0.20
LS
UO 0.65

KK BA1
BA 2.44
LS
UO 0.65

85.00

90.0

90.00
("

+~~.~'r~~~~:~

...

._ 0. :'",

.~~~

57
58
59

60
61
62
63
64
65
66
67

68
69
70
71

72
73

74
75
76
77

78
79

LINE

KK COMB
KO 1
HC 2

KK E5T~R

RS 1 ElEV 1015 0
5L 1017.2 63.6 0.6 0.5
SV 0 ~.9 27.2 45.El 65.0 84.6 104.7 125.3 146.4 161:1.0

SV 190.1
5E 1015 1015.8 1017.3 1011:1.l:l 1020.3 1021.8 1023.3 1024.B 1026.3 1027.8

SE 1029.3
5S 1050 0 3.0 1.5

KK BA7A
SA 1.72
LS 89.00
UD 1.32

KK COMB
HC 2

KK BA7
BA 1.65
LS 89.00
UO 1.31

KK COMB
He 2

HE:C-l INPUT F'Al,E 3

10••••••• 1••••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10

(

.
\, .'

'.

\-

RI"I KK FI' TT



- - - - - - - - - - - - - - - - - - -~'-
.... --_.- .

81 RS 1 !£1.t::V 1016 0

82 SL 1018 50.3 0.6 0.5
SV 0 12.8 25.l:l .!:>i.9 02.1 65.4 7>i.8 ~2.4 106.1 110.7

83
84 SV 119.9

1020.2 11)20.9 1021.6 1021.8
85 SE 1016 1016.7 1017.4 1011:1.1 101~.8 1019.5

86 SE 1022.3
87 SS 1050 0 3.0 1.5

88 ZZ

SCHEMATIC DIAGRAM OF l;.;TREAM Nj,TWORK

COMB••••••••••••

COMB••••••••••••

BAbB

COMB3••••••••••••••••••••••••

~ .

.~.

i
\.

{ ,

BAbA

B.S8A

BAl

BA2

COMB••••••••••••
V
V

ESTER

COMBS •• ~ •••••••••

. BAl:!

BAb

(---» DI VE::RS I liN OR F'UMr' FL[lI~

«---) RE ('URN OF DIVER r!£D OR PUMPliD r'LlJW

BAS

BA3

BA4

COMBI ••••••••••••

(V) ROUTING

(.) CONNECTOR

INPUT
LINE

NO.

b

11

15

17

21

25

27
~ :

31

33

37

41

45

47

49

53

57

60

~ ..:

"~'.-" .'.:

~~.,:~:~~~;:

, ..~;"

i:i~~

~.~~~~,,:,<~.;

,n.....~~



- -68 - - - - - -BA7A - - - - - - - - - - -
72

74

78

130

CUMBo ••.••••••••

BA7

CLIMB••••••••••••
V
V

ELLIT c:

FLOOD HYDRClGRAF-'H PAL:KAb£:. H£:'l.;-1 (IBM XT 512K V£:.RSlCJN) -F£:.fl 1,1985
U.S. ARMY CORPS OF ENGINEt;:RS, rHE HYOROLOGIC l::NGINt::I::RING CI::Nft::R, 609 SECI)ND SfRF.ET, DAVIS. CA. 95616

****

<***> RUNOFF ALSO COMPUTEU AT THIS LOCATION
1 ****.

,-

laOUTHWEST LOOP HYDROLUGY t::SrRI£LLA llc ELLIOT RES MODELED
SOUTH (IF THE:; SAL T RIV£:.R DIl:>CHARl'il::: INll1 CHAMF-'ION DRAIN
FUTURE CONDITIONS 11/18/87 10 YEAR 24 HIJUR ANALY~IS

:-.•~ i::,~~.:.:j,,~-:

.,..:".\\~1i
5 10 OUTPUT CONTROL

IPRNT
IPLOT
QSCAL

VARIABI_ES
3
o

O.

PRINT CON1'ROL
PLOT CONfROL
HYDROGRAPH PLOT SCALE

COMPUTATION INTERVAL
TOTAL TIME BASE

....

7(~~

IT HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDAT£:.
NDTIME

DATA
:5

18NIJV87
1200

150
19NOV87

0025

MINliTES IN C:OMf'1I1ATION INTERVAL
STARTING DAfE
STARTING TIME-
NUMBER OF HYOROGRAPH IlROINArES
ENUING DAT£:.
ENDING TIME

.0El HOURS
12.42 HOURS

(

ENGLISH UNITS

*** *** *** *** *** *** *** *** *** *** *** *** *** ****** *** *** *** *** *** *** **~ *** *** *** *** *** *** *** *** *** *** ***

i, ,

; ~ ~

:,'t' - :'~!*',;/:r."}:~
6 KK

7 BA

a PH

**************
* ** BA4 *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 2.15 SUBBASIN AR£:.A

PRECIPITATION DATA

DEF-'THS FOR 10-PERC£:.NT HYf'C1TH£:.TICAL STORM
HYORO-.$5 •••••• • • • • • • • • • • • • • •• fP-40 ••••••••••••••• • • • • • • • • • •• rp-49 ••••••••.••

~-MTN 1~-MIN bO-MtN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY

v



- - - -.47-.92-1.61-1.72-1.1::12-2.07-2.30-2.:;;3 -.00-.00-.00 -.00 - - - -
9 LS SCS LOSS RArE

STRTL
CRVNBR

RTIMP

.25
89.00

.00

l:iT(1RM ARE'A

INiTIAL AB~:lRAcolloN

CURVE NUMBliR
PEkCENl IMPEkVIClllS ARI:A

2.15

10 UD SCS DIMENSIONI.ESS UNITGRAPH
TLAGo .41 LAh

*** I,

205.
619.

31.

627.
466.
24.

1314.
339.

19.

191:11.
254.

13.

IlNIT HYDROGRAPH
27 EN!J-Qf.. -PERIOO ClRDINATloS

221::11. ~266. 1991.
188. 139. 103.

9. 5. o.

1618.
77.

1141::1.
57.

834.
42.

!~

( .

*** *** *** *** ***

HVDROGRAPH AT STATION BA4

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

° 0 PEAK FLOW TIME MAXIMUM AVC:RAGE I'°LOW
.• ,.r... ...:."..~ 6-HR 24-HR 72-HR 12. 42-Hk

+ (CFSI (HR)
(CFS)

+ 1750. 6.67 2135. 140. 140. 140.

(INCHES) 1.231 1.2~0 1.250 1.250

(AC-~T> 141. 143. 143. 143.

CUMULATIVE AREA .. 2.15 St! MI
(

to

. o.::.~ .."'~
~;:';,~?"~~~ *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

~. :

11 KK

12 BA

**************
* ** BAS *
* ***************

SUBBASIN RUNOrF DATA

SUBBASIN CHARACTERISTICS
TAREA 9.50 SUBBASIN AREA

PRECIPITATION DATA

..
, 0'

~~ j

,..;

HVPUfHC:TICAL STORM...............8 PH

5-MIN
.47

HYDRO-35
15-MIN

.92
60-MIN

1.61

DE:PfHS FOR 10-Pt::RCIiNT
••••••••••••••• TP-40

2-HR 3-HR 6-HR
1.72 1.82 2.0,

STllRM ARF.:A ..

12-HR
2.30

9.50

24-HR
2.5~

• • •• • •• • • •• TP-49 •••••••••••
2-DAY 4-0AV 7-DAV 10-DAY

.00 .00 .00 .00

13 LS SCS LOSS RATE
STRTL

CRVNBR
RT1MP

.38 INITIAL ABblRAc:1 ION
84.00 CURVE NUMBt::R

........ ps:'<"rs:'I\n TMIJ"'<"\JTI'l,'C Coo:·.,.1.\



- - - - - - - - - - - - - - - - - - -
14 UD SCS 0 I MENS I ONI-ESS UN ITGRAPH

TLAG 4.28 LAG

***

UNIT HYllROGRAPH
150 t::ND-()F-PERIOD ORDINArES

VOLliMIi = 1. 00
32. 45. 60. 74. 1-19. 104.

197. 219. 244. 270. 295. 320.
~.

483. 517. :5:;7. ~97. 6.S7. 677.

85~. 887. 913. 936. 959. 983.

1061. 1074. 1083. 1085. 1088. 1090.

101:11'. 10l:io. 108::$. 1071. 1058. 1045.

976. 961. 947. 931. 914. 897.

80:<:. 7fll. 760. n·B. 713. 688.

::i70. :549. ::)28. ::506. 491. 476.

40b. 393. 380. 36l:!. 356. 345.

296. 289. 281. 273. 266. 258.

2~1. 214. 208. 202. 195. 189.

1::58. 1~4. 1:50. 146. 142. 1.37.

116. 113. 110. 107. 104. 101.

85. 82. 80. 78. /5. 73.

UNIT HYDROGRAPH TRUNCAT~O ~ROM 259 TO 150 INT

;-f; '!""'-'
6. 13. 19. 25.

121. 140. 159. 17fl.
348. 381. 415. 449.
717. 752. 785. 819.

1006. 1024. 10-56. 1049.
1092. 10'0'3. 10'0'1. 101;19.
1033. 1020. 1006. 991.
880. 863. 845. 824.
662. 637. 612. ::591.
461. 446. 432. 418.
.535. 324 • 314. 304.

250. 242. 235. 227.

183. 176. 170. 1....4.

~.-:;~~+.~~
133. 129. 125. 121.

;"~":<il
98. 94. 91. titi.

*** *** ***

HYDROGRAPH AT STATION

t::RVALS

*iI*

BA5

***

I"

TOTAL RAINFALL = 2.25, TOTAL LOSS = 1.32, TOTAL EXCESS =

PEAK FLOW TIME MAXIMUM AVERAGE ~LOW

6-HR 24-HR 72-HR

+ (CFS) (HR)
(CFS)

+ 874. 10.92 549. 265. 265.

(INCHES) .537 .537 .5~"I

(AC-FT> 272. 272. 272.

CUMULATIV~ AREA = 9.50 Sf.! MI

.93

12. 42-HR

:265.
.537
272.

(

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

( .

.'.~ ...,

'~i\~~¥~~~
15 KK

16 HC

**************
* ** COMB 1 *
* ***************

HYOROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO L:OMI:IIN~

***

\..

*** *** *** *** ***

HYOROGRAPH AT STATION COMtll

PC'l\V 1:'1 n ....1 TTMI:" MAXIMUM AVt£RAGE ~LOW



*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** L

17 KK

**************
* ** BA3 *
* *
**************

(".

SUBBASIN RUNOFF DATA

18 BA SUBBASIN CHARACTERISTICS
TAREA .30 SUBBASIN AREA

PRECIPITATION DATA

HYPUfHC:TICAL STORM

·'. ,":!:.~~,:"

... ~-~)I!A

8 PH

5-MIN
.47

HYDRO-35
lS-MIN

.92
60-MIN

1.61

D~prHS FOR 10-P~RC~NT

• • • • • • • • • • • • • •• Tf"-40
2-HR 3-HR 6-HR
1.72 1.~2 2.07

l2-HR
2.30

24-HR
? C"{'
_.~oJ

•••••••••• , TF-'-49 •••.•..••..
2-0AY 4-DAY 7-DAY lO-DAY

.00 .00 .00 .00

" STfJRM ARF.A = •so

SCS DIMENSIONl.ESS UNITGRAPH
TLAG .25 LAG

~::<~~~~4

19 LS

20 UD

SCS LOSS RArE
STRTL

CRVNBR
RTIMP

.08
96.00

.00

INlTIAL ABSTRAC1 ION
CURVE NUMBI:":R
PEkCENl IMPERVWlIS AREA

**-11

i. "

WARNING *** TIME INTERVAL IS GREAfER rHAN .29*LAG '-. ~'

***

88.
22.

TOTAL RAINFALL =

*** *** *** ***

HYDROGRAPH AT STATION BA3

2.29, TOTAL LObS = .4~, TOTAL, EXCESS = 1.85

MAXIMUM AVt::RAGE I""LUW
6-Hk 24-Hk 72-Hk 12. 42-Hk

(CFS)
::57. "29. "29. 29.

(INCHES) 1.7":J7 1.1:-:44 1.~44 1. fl44

(AC-I""T> 213. 30. 30. 30.

~.

" ~"T~•... >oJ.56.90.

UNIT HYDR06RAPH
17 I:":ND-OF-P~RIOD ORDINArES

374. 22~. 139.
4. 2. 1.

480.
5.

480.
9.

301­
14.

TIME

6.50

(HR)

4::55.

(CFS)

PEAK FLOW

+

+

,.. .,-,;:~.;..~.;: ..../



- - - - - - - - - - - - - - - - - - -
CUMULATIV~ AREA = .30 bW MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

21 KI(

**************
* ** BA6 *
* ***************

(

r-.

SUBBASIN RUNOFF DATA

22 BA SUBBASIN CHARAC1ERISTICS
TAREA 4.69 SUBBASIN AREA

( .

PRECIPITATION DATA

...............HYPflfHI£TICAL STORM

...:., ..... -",

~.:..~:..,.,~~

8 PH

5-MIN
.47

HYDRO-35
IS-MIN

.92
60-MLN

1.61

DI£PfHS "'"OR 10-PF.:RCI-':NT
• • • • • • • • • • • • • •• TP-40
2-HR 3 -H~ 6· -HR
1.72 1.82 2.07

STORM ARF.:A ..

12·-HR
2.30

4.69

24-HR
2.5~

••••••••••• TP-49 •••••••••••
2-DAY 4-0AY 7-0AV 10-DAY

.00 .00 .00 .00

SCS DIMENSIONLESS UNITGRAPH
TLAG 4.39 LAB

..... :;:<

23 LS

24 UD

SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.3::»
85.00

.00

INlTIAL ABS1RAClION
CURVE NUMBI£R
PEkCEN·1 IMF'~RVI(ILIS ARE.A

***

\:;,~.~.i.i:~.;~~~~; UNIT HYDROGRAPH TRUNCATED "'"ROM 265 TO 150 INT I£RVALS

c,.;

,
'.-

r'~

I.·

UNlT HYDROGRAPH
150 ~ND-OF-P~RIOO ORDINAfES

VOLUME" 1.00

3. 6. 9. 12. 15. 21. 28. . .$5. 41 • 48.

56. 65. 74. 83. 92. 101. 113. 125. 137. 149.

161. 175. 191. 207. 223. 239. 256. :oU5. 294. 313.

332. 350. 366. 382. 39H. 414. 430. 442. 453. 464.

475. 486. 494. 500. 506. :i12. :S18. !l523. :524. 525.

526. 527. 528. 521::1. 527. 526. 525. 524. 520. 514.

508. 502. 496. 490. 483. 476. 469. 462. 4:55. 448.

440. 432. 424. 416. 407. 397. 387. 377. 367. 357.

345. .533. 321. 309. 297. ~87. "277 • 267. 2:57. 247.

239. 232. 225. 218. 211- 204. 199. 193. 18; • 18l.

175. 170. 165. 160. 1:55. 150. 146. 142. L'8. 1.55.

131. 128. 124. 120. 117. 113. 109. 106. 103. 100.

97. 94. 9·} 1'j9. 1:16. 83. 80. 17. /5. 73.

71. 69. 67. 65. 63. 61- 59. 57. 5::». 54.

52. 51. 49. 48. 47. 45. 44. 42. 41. 39.

*** *** *** *** ***

HYDROr,RAPH AT STATION BA6

TOTAL RAINFALL .. 2.27, TOTAL LObS .. 1.27, TOTAL EXCE.bS .. 1.00

~':' .:~..-.;:

,'-,
~ ... ~.• ;i......-"'~..::~



- - - - - - - - - - - - - - - - - - -
PEAK FLOW TIME MAXIMUM AVERAGE ~LOW

6-HR 24-HR 72-HR

+ (CFS) (HR)
(CFSl

+ 460. 11.08 287. 139. 1":>'1.
(INCHES) .568 • 56!:: .568

(AC-FT> 142. 142. 142.

CUMULATIVE AREA = 4.6'1 Sl.! MI

12.il2-HH

139.
.56l:t
142.

'-.;.;...>~

':'- .. ,'," *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

25 KK

26 HC

**************
* ** COMB *
* ***************

HVDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HVDR08RAPHS TO COMBINE

***

,~·.·i;.t~
*** *** *** *** ***

HVDROGRAPH AT STATION COMB

.....:.

.~::;~~

PEAK FLOW

+ (CFS)

+ 467.

TIME MAXIMUM AVERAGE rLOW
6-HR 24-HR 72-HR 12. 42-HR

(HR)
(CFS)

11.08 327. 167. 1...7. 167.

(INCHES) .610 .645 .645 .645

(AC-rT> 162. 1l-2. 172. 172.

CUMULATIVE AR~A = 4.'19 SG! MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

i.::."C

..~;~.

.,..-:~;:~

27 KK

28 BA

**************
* ** BA8 *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1. 03 SUBBASIN AREA

PRECIPITATION DATA

HVPOfHti:TICAL STORM
8 PH

5-MIN
.47

HVDRO-3S
lS-MIN

.92
60-MIN

1.61

O£PfHS FOR 10-PERCt':NT
••••••••••.•••• TI'-'-40
2-HR 3-HR "'-HR
1.72 1.~~ 2.07

I\.I:\&::'/\ _

12-HR
2.30

, "..

24-HR
2.5~

• • • • • . • • • .• TI'-'-49 •••••••••••
2~UAY 4-0AV 7-DAY 10-DAY

.00 .00 .00 .00



- - - - - - - - - - - - - - - - - - -
29 LS SCS LOSS RATE

STRTL
CRVNBR

RTIMP

.41
83.00

.00

.::II r.'r".n Mn.'_r"l: -

INI TIAL AB~:-IRAl:-l ION
CURVE NUMBI:::R .
PEkCEN1 IMf-'FRVWLlS AREA

30 UD SCS DIM~NSIONI.ESS UNIfSRAPH
TLAG 3.91 LAG

***

UNIT HYDROGRAPH TRUNCATED FROM 2-.$7 TO 150 INT I,£RVALS

:~',,~ ""~ ....
I~ ....:w..~~ ..

1.
17.
49.
90.

124.
127.
112.
88.
58.
41.
30.
21.
15.
11.
7.

***

UNIT HYDR(lGRAPH
150 t::ND-OF-Pt::RIIJO ORDINATES

VOLUME = 1.00

2. 2. 3. 4. 6. 8.

19. 21. 24. 27. 30. 3-'""'.
53. 57. 62. 07. 72. 17.

100. 104. 108. 111. 114. 110.

126. 127. 127. 128. 128. 1:28.

127. 120. 124. 127. 121. 11"'.

110. 107. lOS. 103. 101. 98.

84. 81. 78. 75. 71. 69.

56. 54. ::i'" 51. 49. 47.
oJ.

40. 38. 37. 30. 3e.. 34.

29. 28. 27. 20. 25. 24.

20. 20. 19. If!. lel; 17.

14. 14. 13. 13. 13. 12.

10. 10. 10. "'. 9. 9.

7." 7. 7. o. 6. 6.

*** *** *** ***

HYDROGRAPH AT STATION BA8
(

TOTAL RAINFALL =

.4.~~,~~~j

":..,

". ::~ .:":.- ~

+

+

PEAK FLOW

(CFS)

98.

TIME

(HR)

10.50

2.28, TOTAL LO~S = 1.39, TOTAL EXC~SS = .90

MAXIMUM AVt::RAGE FLOW
6-HR 24-Hk 72-HR 12. 42-HR

(CFS)
63. 31. 31. 31.

( INCHES) .513 .573 .5-/3 .573

(AC-FTl 31. 32. .52. 32.

CUMULATIVE AREA = 1.03 SQ MI

'-

\.~

',._;

:-,,-,.';.>..~.:,":~~~

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
( "....

31 KK

32 HC

**************
* ** COMB3 *
* ***************

HYDROGRAPH COMBINATION
ICOMP 3 NUMFlER (IF HYDROr:;HAPHS TO COMBINE.

***



- - -*** - -*** - -*** - -*** - -..** - - - - - - - -
HYDROGRAPH AT SlATION COMl:l3

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-Hf< ,72-HR 12. 42-HR

+ (CFS) (HR)
(CFS)

+ 2108. 6.67 1200. 603. 603. 603.
<INCHES) .631 .65', .65"/ .65-/

(AC-rT> 595. 619. "'1~. 619.

CUMULATIVE AREA = 17.67 St! MI

*** *** *** *** *** *** *** *** *** *** *** ..** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

33 KI<

**************
* ** BA6B *
* ***************

.; •• 0<,., ••••

,;:.,:~~;=-
SUBBASIN RUNOFF DATA

34 BA SUBBASIN CHARAC1ERISTICS
TAREA 1.30 SUBBASIN AREA

PRECIPITATION DATA

(••••••••••• TP-49 •••••••••••
2-DAY 4-0AY 7-DAY 10-DAY

.00 .00 .00 .00
24-HR

2.5:$
12-HR
2.30

DEP fHS !,'OR 10-PF.:RL:t;:NT, HYPII fHE nCAL STORM
• • • • •• • • • • •• • •• TP-40
2-HR 3-HR 6-HR
1.72 1.a2 2.0,

60-MIN
1.61

HYDRO-3::'
15-MIN

.92
S-MIN

.47

8 PH

·..~~~J¥B~
. ~;.:;.

35 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

STORM AREA =

.3b INITIAL ABEllRACl'1CJN
85.00 CURVE NIJMBl£R

.00 PERl.:ENl IMPERVIULIS AREA

1.30

36 UD ses DIMENSIONLESS UNITGRAPH
TLAG 2.90 LA8

***
~ .-

UNIT HYDROGRAPH TRUNCAT~D fROM 176 TO 150 INT t::RVALS
, ... . '

,
..:~,,,-::'; ...

. .
UN IT HYDROGRAPH

150 ~NO-OF-P~RIOD ORDINArES
VOLUME = 1.00

2. 4. 5. 8. 13. 17. 21. 27•. 5"' .57.

44. 51. 58. 65. 75. 85. 94. 105. 116. 128.

139. 149. 159. 169. 117. 184. 191. 197. 202. 205.

209. 212. 213. 213. 214. 213. 213. 212. 211. 208.

204. 200. 196. 192. 188. 183. 179. 174. 169. 163.

157. 151. 145. 138. 131. 123. 117. 111. 105. 98.

94. 90. 86. 82. 78. 74. 71. 68. 65. 62.

59. 57. 55. 52. 50. 48. 46. 44. 42. 40.

38. 36. .ss. ..53 • 31 • 30. 2~. 27. 26. 25.

?4_ ?:<: ?? '" .....,.. 1<.1 1<;1 '7 ,... , ...



- -
***
- -*** - -*** - -*** - -*** - - - - - - - - -

HYDROGRAPH AT STATION BA2

TOTAL RAINFALL .. 3.70. TOTAL LUSS .. .30. TOTAL EXCESb .. 3.35..
PEAK FLOW TIME MAXIMUM AV~RAGE ~LOW

6-HR 24-Hf\ 72-HR 12. 42-HH

+ (CFS) (HRl
(CFS)

+ 3042. 6.50 31'13. 196. 196. 196.

( INCHES) 3.148 3.338 3.338 3.3~8

(AC-~T> 190. 201. :.20.1. 201.
~..,;;... , -,"

,-~

, '
CUMULATIVE AREA .. 1.13 btl MI

"''1 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

')

41 KK

42 BA

**************
* ** BA6A *
* *
**************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.62 SUBBAbIN AR\;CA

PRECIPITATION DATA

;....'::.... '-;~..~.

HYPClTHE::1ICAL STORM
,)

8 PH

5-MIN
.77

HYDRO-.35
15-MIN

1.52
60-MIN

2.66

DEPTHS FOR O-PEf\CEN'r
• • • • • • • • • • • • • •• TP-40

2-HR 3-HR 6-HR
2.~2 2.97 3.~5

12-HR
3.69

24-Hf\
4.04

••.•••••••• 'fP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STURM AREA .. 1 • 6:::

43 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.35
85.00

.00

I NIT I AL ABS'\'RACl ION
CURVE NIJMB~R

PEHCEN'1 IMPFRVIOliS AREA

.J

.j

44 UD SCSDIMENSIONI.ESS UNITGRAPH
TLAG 3.32 LAG

***

UNIT HYDROGRAPH TRUNCAfED ~ROM 201 TO 150 INT I£RVALS

.~

UNIT HYlJROGRAPH
150 I';ND-OF-P~RIOD ORDINATES

VOLUME:: .. 1.00

2. 3. 5. 7. 11. 15. 19.

39. 44. 51. 5El. 65. 72. 81.

119. 130. 141- 152. 162. 171. 1tH.

210. 216. 221. 224. 277. 231- 232.

234. 233. 2$3. 232. 230. '.n6. '223.

207. 203. 199. 194. 1'10. 1E15. lE10.

156. 149. 142. 1~5. 129. 123. 117.

98. "'4. 90. l'47, f.!~oC•• I'<f"l, 71-.

23. 2~. 34.
90. 99. 10'7.

190. 197. 203.
23:~.• 234. 234.
219. 216. 211.
174. 16E1. 162.

111. 106. 102.
"7 Wc 71 .. ...



- - - - - - -- _. . -. ' .. ..... ..
65. 63. 61- 5'7'.

45. 43. 41. 3"1.

30. 28. 27. 26.
20. 19. 18. 17.
13. 12. 12. 1~.

9. 8. 8. 8.
6. 6. 5. 5.

HYDROGRAPH AT STATII)N

*** *** ***

- - - - - - - - - - - -.... . .....-- .. ~ _.. .~. ... ~_ .
::i6. 54. 5~. SO. 48. 46.

38. 36. 34. ...... 32. 31 •";" __0.
25. 24. 23. -.~2. 21. 21.
17. 16. 15. 15. 14. 14.
11. tl. 10. 10. 9. 9.
7. 7. 7. 7. 6. 6.

5. 5. 5. 4. 4. 4.

*.* ***

BA6A

TOTAL RAINFALL =.--'. :.J

';)

'-j

+

+

PEAK FLOW

(CFS)

444.

TIME

(HR)

9.83

3.70. TOTAL LeiSS = 1.51. T01 AL EXCESS = 2.1"1
~;>

MAXIMUM AVeRAGE FLOW
6-HR 24-HR 72-HR 12. 42-Hk

(CFS)
2~9. 140. 110. 140.

( INCHES) 1.658 1.660 1.660 1.660_

(AC-FT> 143. 143. 143. 143.

CUMULATIV~ AREA • 1.6~ SQ MI

,j

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
~1~'t~3~~f'

)

,)

45 KK

46 HC

**************
* ** COMBS *
* ***************

HYDROGRAPH COMBINATION
ICOMP 2 NllMBEk (IF HYURClGkAPHS TO COMBINE

***

-::"i.,.",r• ...~-:-t

*** *** *** *** ***

HYDRO~RAPH AT STATION ClIMB5

+ (CFS)
.J

~) +

PEAK FLOW

3057.

TIME MAX IMUM AV£RAI3E FLOW
6-HR 24-HR 72-H~ 12. 42-HR

(HR)
(CFS)

6.50 6.$7. ..$36. ..$36• ..$36 •

<INCHES) 2.150 2.350 2.300 2.300

(AC-FTl 316. 345. 315. 345.

CUMULATIVE AREA = 2.75 SCol t1I

*** *** *** *** *** *** *** *** *** *** *** *** **. *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

47 KK

**************
* ** CLIMB *
* ***************



- - -
***

- - - - - - - - - - - - ... - - ----'. -~ . -- . _.'. - , . -_. -' . ._. ...._..

14. 14. 13. 1" 12. 11. 11. 1(1. 1(1.
15.
9. 9. 9. 8. 8. l:l. 7. 7. 7. 6.

6. 6. 5. 5. 5. 5. 5. 4. 4. 4.

4. 4. 3. 3. 3. 3. 3. 3. 3. 2.

2. 2. 2. 2. 2. 2. 2. 2. 2. 2.

*** *** *4·* **-lI'

. ":;~ .'-~..;

I.~:~~

HYDROGRAPH AT !HATION BA6B

TOTAL RAINFALL .. 2.28. TOTAL LUS!:; .. 1.27. TOTAL EXI.:E:.bb .. 1.01

PEAK FLOW TIME MAXIMUM AV~RAGE ~LOW

6-HR 24-HR 72-HR 12. 42-HR

+ (CFSl (HRl
(CFSl

+ 178. 9.42 112. 54. 54. 54.
<INCHESl .802 .803' .803 .803

(AC-FTl 56. 56. 56. 56.

CUMULATIVE AREA .. 1.30 Sf./ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

( -

C.'

:~;~;ii~

37 KK

38 BA

**************
* ** BA2 *

* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARAC1ERISTICS
TAREA 1.13 SUBBASIN AREA

PRECIPITATION DATA

,0

..............................
HYPllfHt::TICAL STORM

8 PH

5-MIN
.47

HYDRO-35
15-MIN

.92
cO-MIN

1.61

DEPrHS FOR 10-P~RC~NT

• • • • • • • • • • • • • •• TP-40
2-HR 3-HR 6-HR
1.72 1.82 2.07

STORM AREA ..

12-HR
2.30

1.13

24-HR
2.53

• • • • •• • . ••• TP-49 ••.•.••.•.•
2-UAY 4-0AY 7-DAY 10-DAY

.00 .00 .00 .00

'. '

SCS DIMENSIONLESS UNITGRAPH
TLAG .25 LAG

.•• <

.. '1 ~~~..

. ~ ..
. II"~~-:.,r.~~~~

39 LS

40 UD

SCS LOSS RArE
STRTL

CRVNBR
RTIMP

.06
97.00

.00

INITIAL ABSTRA(;l ION
CIJRVE NUMB~R

PEHCENl IMPf:RVIOliS ARE:.A

..
'~

'-

***

WARNING *** TIME INTERVAL IS GREATER rHAN .29*LAG

332.
83.

1135.
52.

1806.
,.53.

11:106.
21.

UNIT HYlJROGRAPH
17 ~ND-OF-P~RIOD ORDINArES

140l::l. 843. 524.
14. Iil. 3.

340. 211. 132.

......... ......* *** **4' ***



- - .- -<-' - - - - - - - - - - - - - -HYDRUGRAPH AT STATION BA2

TOTAL RAINFALL = 2.28. TOTAL LOSS = .3~. TOTAL EXLESb = 1.95

PEAK FLUW TIME MAXIMUM AV~RAGE FLOW
6-HR 24-HR 72-HR 12. 42-Hk

+ (CFS) (HR)
(CFS)

+ 1766. 6.50 223. 114. 114. 114.
( INCHES) 1.836 1. '141 1.941

,-
1. '141

(AC-FT> 111. 117. 117. 117.

CUMULATIVE AREA = 1.13 SQ MI
r
\..

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** Co,

::~,.:t~

.,-. '"

41 KK

42 BA

**************
* ** BA6A *
* ***************

SUBBASIN RUNOFF DATA

suaBASIN eHARACT~RISTIes
TAREA 1.62 SUBBA~IN AREA

PRECIPITATION DATA

..

f

HYPU'fHti:TICAL STORMl~· "..

<~',:t~4

8 PH

5-MIN
.47

HYDRO-3S
15-MIN

.92
60-MIN

1.61

DEPTHS FOR 10-P~RC~NT

••••••••••••••• TP-40
2-HR 3-HR 6-HR
1.72 1.82 2.07

STIlRM AREA =

12'-HR
2.30

1.62

24-HR
2.53

••••••••••• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

(

('

43 LS SCS LOSS RArE
STRTL

CRVNBR
RTIMP

.3~

85.00
.00

INITIAL ABS1RAC,;TION
CURVE NUMBI':R
PEk(';~N'1 IMPfRVWUS AREA

. .-,.. :

.":'

44 UD ses DIMENSIONL.ESS UNITGRAPH
TLAG 3.32 LAG

***

L

c

:~.;:~,~~

UNIT HYDROGRAPH TRUNCATED FROM 201 TO 150 INT I,£RVALS

UN1T HYDROl;:;RAPH
150 END-OF-P~RIOD ORDINArES

VOLUME = 1.00
2. 3. 5. 7. 11. 15. 19. 23. 28. 34.

39. 44. 51. 58. 65. 72. 81. 90. 99. 109.

119. 130. 14t. 152. 162. 171. 181. 190. 197. 203.

210. 216. 221. 224. 227. 231. 232. 23:,;). 234. 234.

234. 233. 2.,53. 232. 230. '1.26. °223. ~19. ;l16. 21t.

207. 203. 199. 194. 190. 185. 180. 174. 161:1. 162.

156. 149. 142. 1·,55. 129. 123. 117. 111. 106. 102.

98. ~4. 90. 87. 83. 80. 76. T' 71. 68......
......... .... "=4 C;? ~f) .. 48. 46.

,)



- - -
***

- - - - - - - - - - - - - - - -"'L. .>7. . J'-I • -.'1 • ._-- -- -
00. 0·.:;0.

45. 43. 41. 39. 38. 36. 34. 3~. 3.2. 31.

28. 27. 26. 25. 24. 23. ·.~2. 21. 21-
30. 15. 14. 14.
20. 19. 18. 17. 17. 16. 15.

12. 12. 11. 11- 10. 10. 9. 9.
13. 12. 7. 7. 6. 6.

8. 8. 8. 7. 7.
9. 5. 4. 4. 4.
6. 6. 5. 5. 5. 5.

*** **-lI. **-lI' ***

...... :~:. ~

~..:·.. i·.~

HYDRlJGRAPH AT STATlIJN BA6A

TOTAL RAINFALL = 2.28. TOTAL LOSS = 1.27. TOTAL EXCE.:iS = 1.01

PEAK FLOW TIME MAXIMUM AV£RAGE ~LOW

6-HR 24-HR 72-HR 12. 42-HR

+ (CFS) (HR)
(CFS)

,..
+ 198. 9.83 129. 62. 6" 62.....

<INCHES) .741 .741 .741 .741

(AC-FT> 64. 64. 64. 64.
I

CUMULATIVE AREA = 1.62 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

45 KK

46 HC

**************
* ** COMB5 *
* *
**************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER UF HYDRUGRAPHS TO c:ttM1:lINI:.

("

(

.·,~17~~t

:'-.~':,::~.;:~
"":

+

+

***

PEAK FLOW

(CFS)

1771.

***

*** *** *** ***

HYDROGRAPH AT STATION C(lMB5

TIME
MAXIMUM AVERAGE ~LOW

6-HR 24-HR 72-HFC 12. 42-HR

(HR)

,~ ..'

(CFS)
6.50 3.$7. 176. 176. 176.

(INCHES) 1.138 1.234 1.234 1.234 ~; -

(AC-FT> 167. 11:11. lI:H. 11:31.

CUMULATIVE AREA = 2.7:i Sf,! MI
,~

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .** *** *** *** *** *** *** ***

47 KK

**************
* ** COMB *
* ***************



- - - - - - - - - - - - - - - - - - -48 HC HYDROGRAPH COMBINATION
ICUMP 2 NUMBER (IF HYDRUliRAPHS TO COMBINE.

***

*** *** *** *** ***

HYDROliRAPH AT STATION ClIMI:l

PEAK FLOW TIME MAXIMUM AV~RAGE FLOW
6-HR 24-HR 72-HR 12. 42-HR

..···.:;.1 + (CFS) (HR)
(CFS)

+ 1777. 6.50 413. 231. 231. 231.

(INCHES) 1.016 1.0'16 1.0"'6 1.096

(AC-~n 219. "2.-!l7. '2.57. 2.$7.

CUMULATIVE AREA = 4.05 SQ MI
( ,

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

.•. =:-;.;;..~:~.;,,:

~~~~~~
49 KK

**************
* ** B38A *
* ***************

SUBBASIN RUNOFF DATA

..~: ..... ' to,: 50 BA SUBBAS I N CHARACTE.R I S1"1 CS
TAREA .20 SUBBASIN AREA

PRECIPITATION DATA

HYPIHH£TICAL STI1RM

STI1RM AREA = .20

...............:~~:;:~
8 PH

5-MIN
.47

HYDRO-35
lS-MIN

.92
60-MIN

1.61

D£PCHS ~OR 10-P~RC~NT

• • • • • • • • • • • • • •• TI"-40
2-HR 3-HR 6-HR
1.72 1.a2 ,2.01

12-HR
2.30

24-HR
2.53

••••••••••• TP-49 •••••••••••
2-0AY 4-0AY 7-0AY 10-DAY

.00 .00 .00 .00

,':...•..
51 LS SCS LOSS RArE

STRTL
CRVNBR

RTIMP

.2?
90.00

.00

INlTIAL ABSTRAC1"10N
CURVE NUM8~R

PERCEN1 IMI"f:"WIUliS ARE'A
l.~

,,-:

52 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .65 LAS u

,"-.'!ft?J"~ ***

LN. 139. 129.
31. 25. 20.
4. 4. 3.
1. O. O.

****iC·*

UNIT HYDROGRAPH
41 END-(lF-PERIOD ORDINATE<S

62. 93. 11~. 134•
66. 54. 44. ' 37.

9. 8. 6. 5.
1. 1. 1. 1.

6. 19. .$7.
117. 103. 84.

17. 14. 11.
2. 2. 2.
O.

*** *** ***

,loIvnr:-IIl:I:.'APIoI AT C::TATTnN R:":l'lA



- - - - - - - - - - - - - - - - - - -.1 .......... _ ...... ,

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

(

,~, ..

1-''''

~~•."~::

53 KK

54 BA

**************
* ** BAl *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 2.44 SUBBASIN AREA

PRECIPITATION DATA

c

(

...............HYPI trHl::T I CAL STORM

..;....

- -~..

a PH

5-MIN
.47

HYDRO-35
15-MIN

.92
bO-MIN

1.61

Dl::PfHS FOR 10-Pt::RG';:NT
• • • • • • • • • • • • • • •. Tf-'-'!O

2-HR 3-HR 6-HR
1.72 1.82 2.07

S fI1RM ARF.A =

l:l-HR
2.30

2.44

24-HR
2.53

••••• , ••••. TP-49 ••••••••.••
2-UAY 4-0AY 7-DAY 10-DAY

.00 .00 .00 .00

(

(.

.;~w.{~ 55 LS SCS LOSS RArE
STRTL

CRVNBR
RTIMP

.2:' INl TIAt ABSTRACTION
90.00 CURVE NUMB~R

.00 PEkCENl IMl-'l:RVIUlIS AREA

56 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .65 LAG ~,

:: ... ~~::_'q

76.
1431­
206.

29.
1.

233.
1252.

169.
24.

450.
1024.

139.
20.

/52.
E:lO'/.
114.

17.

***

UNIT HYUROGRAPH
41 END-(IF-PERIOD ORDINATI:::S

1132. 1441. 1630.
b57. .539. 447.
92. /7. 63.
14. 12. 9.

1698.
3n.
~2.

7.

1690.
307.

43.
5.

1:579.
247.

35.
3.

c

c

*** *** *** *** ***
HYDROGRAPH AT STATII)N BAl

TOTAL RAINFALL =
PEAK ~LOW

Irl"C::\

TIME

/HR\

2.28, TOTAL LObS =

6-HF<

.94, TOTAL EXCE.SS =
MAXIMUM AVERAGE ~LOW

24-HR 72-HR

1.33

12. 42-HR



- -
+
-

1548.
-
6.92
- - - - - - - - - - - -(CFS)

.$39. 166• 166. 166.

( INCHES) 1.293 1.312 1.312 1.312

(AC-...-n 16l:l. 171- 171. 171.

CUMULATIVE. ARE'A = 2.44 !::i(,! MI

- - -



- - - - - - - - - - - - - - - - - - -
18 NOV 1420 29 O. * 18 NOV 1130 67 8. * 18 NOV 2040 105 1:12. * 18 NOV 2·;:50 143 ~3.

18 NOV 1425 30 O. * 18 NOV 1T~.5 68 10. * 18 NOV 2045 106 172. * 18 NOV 23':>5 144 "'~1:14.

18 NOV 1430 31 O. * 18 NOV 1740 69 12. * 18 NOV 205<) 107 164. * 19 NOV 0000 145 51.

18 NOV 1435 32 O. * 18 NOV 1745 70 15. * 18 NOV 205':> 101:1 156. ... 19 NOV ()005 146 51.

18 NOV 1440 33 O. * 18 NOV 1/50 71 19. * 11:1 NOV 2100 109 149. * 19 NOV 0010 147 50.

18 NOV 1445 34 O. * 18 NOV 175::> 72 2l:l. ... 18 NOV 2105 110 14:;:.• * 19 NOV 0015 14H 4'>'.

18 NOV 1450 35 O. * 18 NOV 1800 /3 43. * 18 NOV 2.110 111 1..:,7. * 19 NOV 0020 149 49.

18 NOV 1455 36 O. * 18 NOV 1805 74 70. * 18 NOV 2115 112 131. * 1'>' NOV 0025 150 48.

18 NOV 1500 37 O. * 18 NOV HUO /5 119. * 18 NOV 2120 113 125. )10

18 NOV 1505 38 O. * 18 NOV 1815 76 215. * 18 NOV 2125 114 120. *

* * *

:;".. ,..~
**************************************************-11*-11'*********-)10*-)10***********-11-*-11'*********-***********'1*************.**-****************

PEAK FLOW TIME MAXIMUM AV~RAGE ~LOW

6-HR 24-Hf< 72-HR 12. 42-HR

+ (CFS) (HR)
(CFS)

+ 1677. 6.92 367. lliO. 180. 180.
<INCHES) 1.294 1.313 1.313 1.313

(AC-FTl 1l:J2. 185. 185. 185.
('

CUMULATIVE AREA = 2.64 Su. MI

.~.~~.~~ :~: '.•~
':.rii~"'~

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

60 KK

**************
* ** ESTER *
* *
**************

1:'

HYDROGRAPH ROUTING DATA

~~
61 RS STORAGE ROUT! Ne.;

NSTPS
ITYP

RSVRIC
X

1
~1.t::V

1015.00
.00

NUMBER OF f::iU1:lRFACHf.-S
fYPE OF INITIAL CONDITION
11'111 IAL C:ONLlITWN

WORKING RAND D COE~FICIt::NT

LOW-LEVEL OUTLET
ELEVL 1017.20
CAREA 63.60

COQL .60
EXPL .50

1015.00
1029.30

ELEVATWN AT CEN1-ER OF
CRtlSS-SECTIONAL AREA
COFFFICIEN1-
EXPONt::NT OF HEAD

OUTLET

.~-

,
....

168.0

1027.80

146.4

1026.30

125.3

1024.80

104.7

1023.30

84.6

1021. 80

65.0

1020.30

45.8

1018.80

27.2

1017.30

8.'1

1015.80

.0
190.1

ELEVATION

STORAGE

62 SL

65 5E

63 SV

;.:.'

"
1·.,.·... :1:?J""~~

67 5S SPILLWAY
CREL

SPWID
COQW
EXPW

1050.00
.00
.00

1.50

SPILl.WAY CREST ELEVATIDN
SPILLWAY WIDfH
WEiR COEf:FICiEN1­
EXPr:lNt::NT r:lF HF.AD

***

CI]MPUr~D r:lUTI"LOW-ti:I.J:::VATION DATA

nllTFI nw .00 .00 65<).5:':' 714.74 793.01 8'>'0.5~ 1015.41 1181. 02 1411. 18 1752.75



- - - - - - - - - - - - - - - - - - -'--" -_ .. . -
ELEVATION 1015.00 1017.20 1021.1"2 1022.65 1023.~1 1025.67 1028.21 1032.09 1038.46 1050.00

COMI-'1I1 Ell STflRAGE.-(lUl FLCM-El EVAllUN DATA

STORAGE .00 8.90 25.">'8 27.20 45.80 65.00 83.::53 1::14.60 96.05 104.70

OUTFLOW .00 .00 .00 96.77 387.11 $;;H.84 650.5:::;, 656.39 714.74 7::'5.87

ELEVATION 1015.00 1015.80 1017.20 1017.30 1018.1::10 1020.30 1021.72 1021.80 1022.65 1023.30

STORAGE 113.13 125.30 13,.50 146.40 16l:l.00 174.01 190.10 231.23 325.08 490.08

OUTFLOW 793.01 843.70 1:390.::13 ~23.~2 '"196.41 1015.41 1064.::17 1181.02 1411.18 1/52./5

ELEVATION 1023.91 1024.80 1025.67 1026.30 1027.l:l0 1021::.21 1029.30 1032.09 1038.46 1050.00

*** *** *** *** ***

HYDROGRAPH AT STATION ESTI::R

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12. 42-HR

+ (CFS) (HR)
(CFS)

+ 673. 7.58 319. 1::14. 154. 154.

(INCHES) 1.124 1.124 1.124 1.124

(AC-FT> 158. lStl. l::1tl. 158.

';'~~~"f' PEAK STORAGE TIME MAX IMLIM AVE::RAGE ST(lRAl,E
.......:~ 6-HR 24-HR T.2-HR 12. 42-HR

+ (AC-FT> (HR)
88. 7.58 47. 23. 23. 23.

PEAK STAGE TIME MAXIMUM AV~RAGE STAGE
6-HR 21l-HR 72-HR 12. 42-HR

+ (FEET> (HR)
~" 1022.04 7.58 1018.87 1016.88 101~.88 1016.8l:l

::.....':: ... CUMULATI VE ARI1:A = 2.64 SI~ MI

",,~6$~
***"*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***" *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

" ':.:'~

.~:~.~~.~\~

\ 68 KK

69 BA.

**************
* ** BA7A *
* *
**************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.72 SU~BASIN ARFA

PRECIPITATION DATA

HYf'Ol H[oTI CAL STflRM
8 PH

S-MIN
.47

HYDRO-.sS
lS-MIN

.92
60-MIN

1.61

DE:.PTHS FOR 10-PERCENT
• • • • • • • • • • • • • •• TP-40

2-HR 3-HR 6-Hf<
1.72 1.tl2 2.07

12-HR
2.30

24-HR
2.::13

•••••••••• , TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

70 LS SCS LOSS RACE
QTCtTI

STORM ARE:.A = 1.72

~CI:': " .... ,""'1'1\. Aror· ... ·..... "'·· ... '1'1"'\'"



- - - - - - - - - - -""'" I 1\ ,'- • .,:....J ,11'1.1 • .a. ....L H"~In.H~·I.1Ul\~

CRVNBR 89.00 CURVE NUMBt::R
RTIMP .00 PEHC,;EN1 IMPERVIOliS AREA

- - - - - - - -
71 UD SC5 DIMEN5IONI.E55 UNITGRAPH

TLAG 1• 32 LA(~

***

UN IT HYDROGRAPH
81 END-lifo-PERIOD URDINATE:.S

11. 28. 54. 86. 1:.20. 165. 217. 277. 346. 414.

474. 523. 564. 581:'. 605. 60"1. 601:<. 603. 581. 5::'7.

531. 502. 471. 434. 393. 348. 310. ·,US. 249. 225.

202. 184. 166. 15:;'. 139. 1:26. 115. 103. 92. 84.

76. 69. 62. ::57. 51. 46. 42. Stl. 34. 31.

28. 25. 23. 21. 19. 17. 16. 14. 13. 11.

10. 9. 8. 8. 7. 6. 6. 6. S. 5.

4. 4. 3. 3. 3. 2. 2. 1. 1. 1.

O.
t .

*** *** *** *** ***

....
HYDROGRAPH AT STATION BA7A

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

~ -~.-.;.:~-'~

••.·:~~1 PEAt< FLOW TIME MAXIMUM AV~RAGE FLOW
6-HR 24-HR 72-HR 12. 42-HH

+ (CFS) (HRI
... ~, . (CFS)

+ 589. 7.58 ?23. 109. 109• 109.

( INCHES) 1.205 1.214 1.214 1.214
(.

....... (AC-FTI 111 • 111. 111. 111.

CUMULATIVE AREA = 1.72 SI;I MI

~.<.~~.~~ *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .** *** *** *** *** *** .** *** *** *** *** *** *** *** ***

72 KK

73 HC

**************
* ** COMB *
* ***************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINe.

***

1...

'\-

',-

<:':-~.:"~'..""~ *** *** *** *** ***

HYDROGRAPH AT 51'ATION CUMB

PEAK FLOW TIME MAXIMUM AV~RAGE FLOW
6-HR 24-Hk 72-HR "12. 42-Hk

+ (CFS) (HRI
(CFS)

+ 1262. 7.58 542. 263. 263. 263.

<INCHES) 1.15:':. 1.159 1.159 1.159
(AC-FTl 269. 270. 270. 270.

CUMULATIVE ARI:A = 4.36 S(;I MI



- - - - --_ .._.- - - - - - - - - - - - -
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.* *** *** ***

·,:._;,.-..·~-t

74KK

75 EtA

**************
* ** BA7 *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.65 SUBBASIN AREA

PRECIPITATION DATA

HYPOrHliTICAL STORM
8 PH

5-MIN
.47

HYDRO-3~

15-MIN
.92

60-MIN
1.61

DEP fHS FOR 10-PERCt':NT
• • • • • • • • • • • • ••• Tf-'-40

2-HR 3-HR 6-HR
1.72 1.82 2.07

12-HR
2.30

24-HR
2.53

• • • • • • •• • •• TP-4'i' ••••••••••.
2-0AY 4-0AY 7-0AY 10-DAY

.00 .00 .00 .00

STORM AREA =
.•. .....:~: ...~....
:.I~~~

;",.-'

76 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.25
89.00

.00

INl TIAt ABl:-:TRAC-\ ION
CURVE NUMBliR
PEk~EN1 IMP~RVIQUS AREA

1.65

f

77 UD SCS DIMENSIONI.ESS UNITGRAPH
TLAG 1.31 LAG (

***

UNIT HYDROGRAPH
81 END-OF-PERIOD OkDINATe~

27. 03. 84. 118. 162. 213. 27t. ..$39. 405 •

509. 549. 571. 585. 58'i'. 587. 580. 559. 535.

481. 449. 413. .572. ..528 • 292• 260. 2..$5. 212.

173. 158. 144. 131. 11"1. 10£01. 97. 86. 79.

64. 59. 03. 48: 43. 39. ..55. 32 • 29.

23. 21. 19. .17. 16• 14. 13. 12. 11.

9. 8. 7. 6. 6. 6. 5. 5. 4.

3. 3. 3. 2. 2. 1. 1. 1. o.

';4~~j

.~~. :

***

11.
463.
509.
191.
72.
26.
10•.

4 .
O.

*** *** *** ***

~-

~. ,.

HYDROGRAPH AT STATION BA7 c
TOTAL RAINFALL =

...

';~:-"$.~~

+

+

PEAK FLOW

(CFSl

569.

TIME

(HRl

7.58

2.28. TOTAL LOSS = 1.02. TOTAL EXCESS = 1.26 v

MAXIMUM AV£RAGE i""LUW
6-HR 24-HR 72-HR 12. 42-Hk

(CFSl
214. 104. 104·. 104.

(INCHE~l 1.206 1.215 1.215 1.215
(AC-FTl 106. 107. ·107. 107.

CUMULATIVE AREA = 1.65 SIJ MI



- - - - - - - - - - - - - - - - - - -
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***.** *** *** *** *** *** *** *** *** *** ***

78 tete

79 HC

**************
* ** COMB *
* ***************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER (If- HYDROt~RAPHS TO C:OMtliNE

(

c

*** *** *** ***

***

***
c

HYDROGRAPH AT STATION C(lMtl {'

. - .'.,.,~:. )~

~v,,:~

•.. ,,-

PEAK FLOW TIME MAXIMUM AVERAGE ~LOW

6-HR 24-HR 72-HR 12. 42-HR

+ (CFS) (HR)
(CFS)

+ 1831. 7.58 -/56. 367. $67. 367.

<INCHES) 1.169 1.174 1.174 1.174

(Ac-~n .:575. 0$76 • .576. $76 •

CUMULATIVE ARrA • 6.01 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

(

(

;!~~·~~4~i.~ 80 KK

**************
* ** ELLIT *
* ***************

HYDROGRAPH ROUTING DATA

("

1016.00
1022.30

NUMBER OF' SUBRE"ACH£-S
TYPE OF INITIAL CIlNDITION
1NIT 1 AL C:ON1Hl' I tiN

WORKIN8 RAND 0 COF.FFICI~NT

':-';".

81 RS

83 SV

85 SE

STORAGE ROUT! NG
NSTPS

ITYP
RSVRIC

X

STORAGE

ELEVATION

1
£u::V

1016.00
.00

.0
119.9

12.E1

1016.70

25.8

1017.40

38.9

1018.10

52.1

101B.80

65.4

101'1.50

78.8

1020.20

92.4

1020.90

106.1

1021. 60

110.7

1021.60

\

'".
\-

82 SL

87 SS

LOW-LEVEL OUTLET
ELEVL
CAREA

COtlL
EXPL

SPILLWAY
CREL

SPWID
r.nrJW

1018.00
50.30

.60

.50

1050.00
.00
.00

ELE"VATlON AT CENTER OF OUTLEl
CRUSS-8ECTIQNAL AREA
COEI-FICIENT
EXPONI:::NT OF HEAD

SPILLWAY CRFST ELFVATION
!'lPILLWAY WIDfH
WEIR COc.FF'It:IENT



- - - - - - - - - - - - - - - - - - -EXPW 1.:50 EXPONt:::NT OF HF.AD

***

CUMPU fED OU rrLflW-t:"J_t:::VATION DATA

OUTFLOW .00 .00 486.20 5~5.54 596.02 671. 91 76"'.94 901.45 1087.15 136'1.21

ELEVATION 1016.00 1011:3.00 1022.04 1022.90 1024.06 1025.71 1021:3.12 1031.87 10.51:3.17 1050.00

(:CJMPlilEll STClRAGE-(IU1FLOloJ-ELEVATION DATA
(

STORAGE .00 12.80 25.80 -.57.03 .58.90 52.10 65.40 18.80 92.40 106.10

OUTFLOW .00 .00 .00 .00 76.53 216.49 296.44 3::;'1.01 412.19 459.24 \ .

ELEVATION 1016.00 1016.70 1017.40 1018.00 1011:3.10 1018.1:30 1019.50 1020.20 1020.90 1021.60

STORAGE 110.70 115.02 11"f.91) 130.86 152.35 11::l2.57 2:'~6.96 296.00 411.91':1 629.58
( ,

OUTFLOW 471.83 486.20 501.91 5..s5.~4 596.02 671.91 769.94 901.45 1087.15 1369.21

ELEVATION 1021.80 1022.04 1027.30 102:i'.90 102'1·.06 1025.71 102B.12 10:"$1.87 1038.17 1050.00
('

*** *** *** *** ***

HVDROGRAPH AT STATION El.LIT

':"'7:::~•
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

~""_:t,~~~~'"

6-HR 24-Hf< 72-HR 12. 42-HF-l

+ (CFS) (HR)
(CFS)

+ 699. 9.42 :524. 2:53. :lti3. 2:53.

( INCHES) .811 .811 .811 .811

(AC-FT> 260. 260. 260. 260.
C

.e' ,.....;:j

PEAK STORAGE TIME. MAXIMUM AVE:.RAGE STORAGE::
: .' ';:., 6-HR 24-HR 72-HR 12. 42-HR

(

+ (AC-FT> (HR)

'::- 195. 9.42 139. 67. 67. 67. f· .

:H;~~f~~~
PEAK STAGE TIME MAXIMUM AV~RAGE STAGE

6-HR 2'l-Hf< 72-Hf< 12. 42-HF<

+ (FJ::ET> (HR)

~ ..;

·1026.38 9.42 1023.36 1019.56 1019.56 1019.56

CUMULATIVE AREA = 6.01 SI", MI
f!"

1....: RUNOFf'· SUMMARV
~ .'

FLOW IN CUBIC FEET PER SECOND
TI ME'· IN HOUf<S • AREA IN SQUAf<E MILES

\:.,,: .; .~: :
C..

.:'
PF.:AK TIME OF AVERAGE FLOW FOR MAXIMUM PJ::RIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+
6-HOUR 24-HOIJR 72-HI1IJR C

, .... ~~~"'!:~..-~

HVDROGRAPH AT
+ BA4 1750. 6.67 2E:1~. 140. 140. 2.15

HVDROGRAPH AT
+ BA5 87'1. 10.92 54<;'. 265. 265. 9.50

2 COMBINED AT
+ COMBl 1776. 6.67 810. 405. 405. 11.65

HVDROGRAPH AT
+ BA3 450. 6.50 5/. 29. 29. .30



- - - - - - - - - - - - - - -
+

HYDROGRAPH AT
BA6 139. 139. 4.69

'-

\~

~-

(

(

9.42

7.58

1026. ·$8
PA(-iE

167. 4.99

31. 1.03

603. 17.67

54. 1.30

114. 1.13

62. 1.62

17b. 2.75

231. 4.05

14. .20

166. 2.44

11:10. 2.64

154. 2.64
1022.04

10.". 1.72

263. 4.36

104. 1.65

367. 6.01

253. 6.0125~.

14.

54.

367.

104.

62.

10.".

31.

26::'.

154.

1£:!1).

166•

231.

17b.

114.

603.

167.

BA7

COMB

BA7A

COMB

ELLIT

HH:-l INPUT

ID••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• 10
LINE

ROUTED TO

2 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT
COMB

HYDROGRAPH AT
BA£:!

3 COMBINED AT
COM83

HYDROGRAPH AT
BA6B

HYDROGRAPH AT
BA2

HYDROGRAPH AT
BA6A

2 COMBINED AT
COMB3

2 COMBINED AT
COMB

HYDROGRAPH AT
B3BA

HYDROGRAPH AT
. BAl

2 COMBINED AT
COMB

ROUTED TO
ESTER

+

+
+
1

+

+

+

+

+

+

+

+

+

+

• +

l,.~.

-:.:~ =- ~

.:;r~:~"

~.

:'- ,'._-(';'- .. '~

':.":":- ..
,#(,,,~::~~~,~~~

'.~~;:.

.~":;.:~>~~~~:

..

1
2
3
4

*** WARNING *** ZZ-CARD MISSING
5
I-. ZZ



--- ­5tu¢P8,
------------

****
FLOOD HYDROGRAPH PACKAGE HEC-l (IBM XT 512K VERSION) -FEB 1,1985

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

. ****

---
SEGMENT 2 - 51ST AVENlE TO STA110N 720

10 yr- 24 hi' event

THIS HEC-l VERSION CONTAINS AL~, OPTIONS EXCEPT ECONOMICS, AND THE NUMBER OF PLANS ARE REDUCED TO 3

HEC-l INPUT

I[t 1 2 3 4 5 6 7 8 9 10

.~

1

1
LINE

1
2
3

4
5

ID
IIi
IIi
*IiIAGRAM
IT
10

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

5 05MAY87 1200.0 150.00
3

PAGE 1

0;t~~;·>·~·:r -'

_J

,)

6
7
8
9

10

KK
BA
PH
LS
un

SWI
1.45

10 0
94.00

.• 52

.47 0.92 1.61 1..72 1082 2.07 2.30 2.53

",J
11
12

KK
RK

CHANNEL SECTION X-32
5700 0.025 0.035 TRAP 30.00 0.00

13
14
15
16

I\K
BA
LS
UD

SW2
.54

94.00
• 33

>';4~~"""":'·t~···;·-

...:.,'-..,::. ' ...

17
18

KK COMB 1
HC 2

19
20

KK
RK

CHANNEL SECTION X-33
3300 0.023 0.035 TRAP 30.00 0.00

'.J
21
22

KK
RK

CHANNEL SECTION 33-1'1
3300 0.023 0.035 TRAP 50.00 0.00

~I

;)

23
24
25
26

KK
BA
LS
UD

SW3
.27

82.00
.. ~/4

27
28

KK COMB 1
HC 2

29
30
31
32

KK
Bf;
LS
UD

SW5
.47

94.00
.28

33
~~4

1\1';
Ri,

CHANNEL SECTION X-36
1700 0.022 0.04 TRAP :~O. 00 0.00



KK SW7
Btl .34
LS 94.00
uri .42

KK COMB1
HC 3

KK CHANNEL THRU SECTION X-38
RK 3200 0.016 0.035 TRAP 40.00 0.00

KK SWB
BA .20
LS 94.00 ~1·:~~~:·': ~.' ~-
UD .45

KK COMB1
HC 2

KK swaA
BA .14
LS 94.00
UD .14
KO 1

KK SW4
BA .25

....¥-'"!'.'

LS 94.00
~::"""'.'

uri .68

KK SW9
BA .35
LS 88.00
UD .99

KK SW10
BA .13
LS 88.00
UD .71

t\K SW11
FA .10
LS 88.00
UD .50
ZZ

III 1 2 t •••••• 3+ •••••• 4. t ••••• 5 ••••••• 6 ••••••• 7 ••••• t,t 8 ••••••• 9 ••• + •• 10

- - - - - - - -KK CHANNEL SECTION X-38
I';K 3000 .02 0.035 TBAP 40.00 0.00- - - --35

36

37
38
39
40

1

LINE

41
, ~, 42

43
44

45
46

47
48

49
50
51
52

53
54

55
56
57
58
59

60
61
62
63

64
65
66
67

j
68
69

. j 70
71

72
73
74
",,,.
,;;j

76

KI\ SW6
BA .48
LS 94.00
UD .46

HEC-1 INPUT

- - - -
PAGE 2

- - -

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE

ND.

6

(V) ROUTI NG

( .) CDNNECTOR

SW1
V

(---» DIVERSION OR PUMP FLOW

1<---) RETUR~ OF DIVERTED OR PUMPED FLOW

.~_ .._..- ......,........_-



SW4

.
COMB1 ••••••••••••••••••••••••

COMB1 ••••••••••••

SW8A

,,,,...;<';':r"':'"

~~:/-,....:--.
~;.~._<;

:;'::'\,,!,':'.

-------

SlA..ll1

-

SW10

--

SW9

-

SW7

--

SW6

-
~)W2

-

SW3

SW5
V
V

CHAN
V
V

CHAN

SW8

-

V
V

CHAN

V
CHA

COMBi .

COMB1 ••••••••••••
V
V

CHAN
V
V

CHAN

-- -
11

1.3

17

19

() 21

_.~

23

"0) 27

29

33

.J 35

) 37

,J 41

45

47

49

.J 53

_,.1 55

'-' 60

64

68

72

l***' RUNOFF ALSO COMPUTED AT THIS LOCATION

****FLOOD HYDPOGR~PH PACKAGE ~iEC-l (!B~ XT 5J.?K UERS:!~N\ -~(B 1~'!9~~~



- - - - - - - - - - - - - - - - - - -U.S. ARMY SORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
****

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

:.:'

')

5 10 OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
OSCAL O.

PRINT CONTROL
PLOT COt:lTROL
HYDROGRAPH PLOT SCALE

T"'h~.'<~·

-. ".:::

IT HYDROGRAPH TIME
NMIN

IIitiTE
ITIME

NO
NDDATE
NDTIME

DATti
5

5MAY87
1200

150
6M1\Y87

0025

MINUTES IN COMPUTATION INTERVtiL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME

.~ :

COMPUTATION INTERVAL
TOTAL TIME BtiSE

.08 HOLJHS
12.42 HOURS

"'.)

)

ENGLI SH UNITS

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

~D;rt·~::,"'

_,l
6 KK

7 EtA

**************
* ** SWl *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.45 SUBBASIN AREA

PRECIPITATION DATA

~::~~. ~'.:~:'.

-J 8 PH

5--MIN
.47

HYDRO-35
15-MIN

.92
60-MIN

1.61

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
••••••.•••••••• TP-40 ••••••••••••••• • •••••••••• TP-49 ....••••.• ~

2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
1.72 1.82 2.07 2.30 2.53 .00 .00 .00 .00

....~.)

..:

9 LS SCS LOSS RATE
~>TF;TL

CRVNBR
F:TIMP

STOHM AREA

.13 INITItiL ABSTRACTION
94.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

1.45
~'. -~~

Iit-.-.:..-.:-

10 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .52 LAG

*:**
UNIT HYDRO GRAPH

33 END-OF-PERIOD ORDINATES
80. 233. ..1-':77 " . B08t lODO .. :~:??7 t 1~?4:?~, -I IhS'. .I !,I,", / • pi!·.n.



- - - -6:;B.
58.

C'-,.
- - - - - - - - - - - - - - -~;()3 • 3tj)4. 3:1.4. 24~" • 193. 153. 120. 93. '73.

45. ..u 28 • 22. 17. 14. 11. 9. 7.
~·••1+

3. 1.

*** **JI: ~::I(li: **;It: ***
HYDROGRAPH AT STATION SW1

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ****** *** ***

":.-} 11 KK

**************
* ** CHA *
* ***************

NNEL SECTION X-32

~:'~-~".:.'- .~,

')
HYDRO GRAPH ROUTING DATA

12 RK KINEMATIC WAVE
L.
S
N

CA
SHAPE

WII
Z

STREAM ROUTING
5700. CHANNEL LENGTH.
.0250 SLOPE

.035 CHANNEL ROUGHNESS tOEFFICIENT
• 00 CONTRIBUTI~G AREA

TRAP CHANNEL SHAPE
30.00 BOTTOM WIDTH OR DIAMETER

.00 SIDE SLOPE

***

~~:.>-- .

.j
KINEMATIC STREAM ROUTING USED FOR THIS REACH

HYDROGRAPH liT STIITION CHA

COMPUTED KINEMATIC PARAMETERS
ALPHA M DT (MIN)
.6972 1.667 1.67-~j

~

*** *** ***

DX (FT)
2850.00

*** ***"

PEAK FLOW TIME
6-HF~

MAXIMUM AVERAGE FLOW
24-HR 72-HR 12.42-HB

-}-

-\-

(CFS)

1315.

(HI": )

6 .. D:~
(CFS)

(INCHES)
(AC .... FT )

24a~

1 .. 5~?O
123.

123.
1.627

126.

123.
1.627

126.

123 ~.

1.627
126.



- - - - - - - - - - - - - - - - - - -CUrlULrn I VE AREA 1.45 SQ MI

**1 *1* III *1* 1*. 1** *** *** *** *** *** 1** *** 1** 1** *** *** *** *** 1** *** *** *11 *** *** *** *** 11* **1 *** 11* *** 1**

",

13 KI\

14 BA

**************
* ** SW2 *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .54 SUBBASIN AREA

PRECIPITATION DATA

L:.:.

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
.. .. • .. • • • .. .. • • • .. TF'-40 • t ..

2-HR 3-HR 6-HR 12-HR 24-HR
1.72 1.82 2.07 2.30 2.53

8 PH

5-MIN
.47

HYDRO-35
lS-MIN

.92

.......
60-MIN

1.61

STORM AREA .54

TP-49 ..
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

~~~:~~'.'~ ~_.." '

15 LS SCS LOSS RATE
STRTL .13 INITIAL ABSTRACTION

CRVNBR 94.00 CURVE NUMBER
) RTIMP .00 PERCENT IMPERVIOUS AREA

16 Uti SCS DIMENSIONLESS UNITGRAPH
, j Tl.f\G .33 LAG

**1
UNIT HYDROGRI'IPH

22 END-OF-PERIOD ORDINATES
685. 578. 418.
22. 15. 10.

85. 272," 544. 693.
94. 65. 45. 31.

2. O.

*** *** *** *** ***

277.
7.

192.
6.

136.
4.

"'!J.,""-"_ .
'.~ ..'. ~ .

,J

TOTAl. RAINFALL =
HYDROGRAPH AT STATION

2.29, TOTAL LOSS =
SW2

.62, TOTAL EXCESS = 1,.~7

MAXIMUM AVERAGE FLOW
24-HR 72-HR

~.1

'.:.~

PEAK FLOW TIME
6,-,HR

+ (CFS) (HF;)
(CFS)

+ I. C"" f.) ~ ~.iB 93.~\.J ... ~

<INCHES) 1.5<»)7
(AC-FT) 46.

CUMULATIVE AREA =

46.
1.654

48.

.:54 SQ MI

46.
1.654

48.

1.2.42-HR

4(.,

1.654
48.

11* 11* 1*1 1** *1* 1** *** ••• *11 1** *** '1* *** *•• *•••** ••• *** **1 *** *** ••* *1* .1. III III *11 1** 1*1 1*1 *11 1*1 11*



- - - - - - - - - - - - - - - - - - -
17 KK

18 He

********>~*****

* ** COMBl *
* ***************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

,~~

*** *** ***
HYDROGRAPH AT STATION

***
COMBl

***

,..,\
v-

f)

.."/'

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR

+ (CFS) (HR)
(CFS)

+ 1817. 6.75 341. 169. 169. 169.
<INCHES) 1.591 1.634 1.634 1.634

(AC-FT) 169. 173. 173. 173.

CUMULATIVE AREA = 1.99 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

~"::,:;:'oi-: .. ;-~. -
"~. ~: '. ::..

<)

.;)
19 ~~K

**************
* ** CHAN *
* ***************

NEL SECTION X-33

HYDROGRAPH ROUTING DATA ~':"-l-;" ••

~)

~I

20 RK KINEMATIC WAVE
L
S
N

eA
SHAPE

WD
Z

STREAM HOUTING
3300. CHANNEL L.ENGTH
.0230 SLOPE

.035 CHANNEL ROUGHNESS -COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
30.00 BOTTOM WIDTH OR DIAMETER

.00 SIDE SLOPE

***

f:-o.("&·

:';'1
KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC PAHAMETERS
ALPHA M DT (MIN)
.6687 1.667 1.25

DX (FT)

1650.00

*** *** *** *** ***
HYDRO GRAPH AT STATION CHAN

PEtW: FLOl,! TIME
6--HF:

MAXIMUM AVERAGE FLOW
24-HR 72-HR 12. 42--HF~

(~~:FS) (;·!r~.:)



- - - - - - - - - - - - - - - - - - -
.~.. 1816" 6 .. 'i'~;

(CFS)

(INCHES)
(I\e--FT)

340.
1.589
169.

168.
1.625

172.

168.
1.625

172.

168.
1.625

172.

CUMULI\TIVE I\REI\ = 1.99 sa MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *w*
:'::;:";'

..-:-: ~
~~;;'I

:)
21 KK

**************
* ** CHI\N *
* ***************

NEL SECTION 33-£1

:')

-;: ...........

)

c,)

HYDROGRAPH ROUTING DATA

22 RK KINEMATIC WAVE STREAM ROUTING
L 3300. CHANNEL LENGTH
5 .0230 SLOPE
N .035 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE H~AP CHANNEL SHAPE: r~;~<:' '~ ':..~

WD 50.00 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

***

KINEMATIC STREAM ROUTING USED FOR THIS REI\CH

COMPUTED KINEMATIC PI\RAMETERS
ALPHA M DT (MIN)
.4757 1.667 1.25

DX (FT)
1650.00

'r:--· ... :;· .; "

*** *** *** *** ***

.j

:.... i

{)

.
-"

HYDROGRAPH I\T STI\TION CHAN

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-·HB 24-HR ~2-HR 12.42-HR

+ (CFS) (HR)
(CFS)

t 1800. 6.75 340. 167. 167. 167.
(INCHES) 1.588 1.615 1.615 1.615

(Ae-·FT ) 169. 171. 171. 171.

CUMULATIVE AREA = 1. '19 SO MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **~ *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

23 t<t\

**************
* ** SW3 *
* *t.:****~~:*****~qo:~



- - - - - - - - - - - - - - - - - - -
24 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .27 SUBBASIN AREA

PRECIPITATION DATA

TP-49 ... ~ ...... + .. ( t t
8 PH

5-·MIN
.47

HYIIRO-35
15-MIN

.92
60-MIt~

1.61

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
.......... t t .. .. TF'-40 .
2-HR 3-HR 6-HR 12-HR 24-HR
1.72 1.82 2.07 2.30 2.53

STORM AREA; .27

2-D/\Y
.00

';-DAY
.00

7-Df',Y 10·-D,"Y
.00 .OC'

SCS DIMENSIONLESS UNITGRAPH
TLAG .94 LAG

:\

25 LS

26 UD

SCS LOSS RATE
STfIlL

CRVNBR
RTIMP

.44
82.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

.)

***

TOTAL RAINFALL ;

PEAK FLOW TIME

)

)

')

J

,I

+

+

***

(CFS)

79.

3.
132.
53.
14.
3.
1.

(HR)

7.25

UNIT HYIIROGRAPH ~.~.;~~(-

58 EtW-OF-F'ERIOD ORDINATES
10. 20. 32. 46. 65. 86. 105. 118. 127.

133. 131. 125. 117. 108. 98. 86. 73. 61.
46. 40. 35. 31. 27. 24. 20. 18. 16.
12. 10. 9. B. 7. 6. 5. 5. 4.
3. 3. 2. 2. 2. 1. 1. 1. 1.
1. 1. 1. O. O. O. O.

*** *** *** ***
HYDROGRAPH AT STATION SW3

2.29, TOTAL LOSS; 1.44, TOTAL EXCESS; .84 ~....;.....-
MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR 12.42-HR

(CFS)
24. 11. 11. 11.

<INCHES) .812 .817 .817 .817
(AC-FT) 12. 12. 12. 12.

CUMULATIVE AREA ; .27 SO MI

".-' *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
.)

27 KK

2BHC

**************
* ** COMBI *
* ***************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

l!O!<:!<



- - - - - - - - - - - - _.- - - - - -
*** *** ***

HYDROGRAPH AT STATION

***

COMIll

***

::)

:')

"',~

PEM FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HF; 72-HR 12.42-HR

+ (CFS) (HR)
(CFS)

+ 1843. 6.75 363. 178. l78. 178.
(INCHES) 1.495 1.520 1.520 1.520

(I'IC-FT) 180. 183. 183. 183.

CUMULI'ITIVE AREA = 2.26 sa MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

.".,

'".>

t";,~'~~L

;)

)

29 KK

30 BI'I

**************

* ** SW5 *
* *
**************

SUBBASIN RUNOFF DI'ITI'I

SUBBI'ISIN CHARI'ICTERISTICS
TI'IREA .47 SUBMSIN AREI'I

PRECIPITATION DI'ITI'I

" .....; .

t~ft~}-':""~-: ~-:

DEPTHS FOR 10-PERCENT HYPOTHETICI'IL STORM
.... + TP-40 .. .. • .. .. • • • .. TF'-49 + .

2-HR 3-HR 6-HR 12-HR 24-HR 2-DI'IY 4-DAY 7-DAY 10-DAY
1.72 1.82 2.07 2.30 2.53 .00 .00 .00 .00

.) 8 PH .... .. .
5-MIN

.47

HYIIRO-35
lS-MIN

.92

.........
60-MIN

1.61

STORM I'IREA .47

~~~...... ~ .. '

.'j.~.~h.:q .-

)

31, ~S SCS LOSS RI'ITE
STRTL

CRVNBR
RTIMP

.13
94.00

.00

INITII'IL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREI'I

_J

~j

32 uri ses DIMENSIONLESS UNITGRI'IPH
TLAG .28 LAG

***

WARNING *** TIME INTERVAL IS GREATER THAN .29*LAG
:)

.) 108 •
51.

356.
33.

639...",
.:- .....

704.
14 •

UNIT HYDROGRAPH
19 END-OF -PEFa OD 'ORDINI'ITES

610. 434. ' 270.
9. 7. 4.

179.
2.

l18.
1.

77 ..

'"::.'
~ " ,.,..;.

*** *** *** *** ***

HYDROGRAPH AT STATION SW5

TOTAL RAINFALL = 2.29, TOTAL LOSS = .62, TOTAL EXCESS = l.67

PEAK FLOW TIME
6·,·HF:

MAXIMUM AVERAGE FLOW
24-HR 7?-HR 1.2. 42-I--IF'



- - - - - - - - - - - - - - - - - - -'+ (CFS) (HR)
(CFS)

+ 623. 6.50 81. 40. 40. 40.
<INCHES) 1.597 1.656 1.656 1.656

(AC-FT) 40. 42. 42. 42.

CUMULATIVE AREA = .47 sa MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~.l~:..

HYDROGRAPH ROUTING DATA

".
~- !

.~)

:)

33 KK

**************
* ** CHAN *
* ***************

NEL SECTION X-36

)

)

34RK KINEMATIC WAVE
L
S
N

CA
SHAPE

WD
Z

STREAM ROUTING
1700. CHANNEL LENGTH
.0220 SLOPE

.040 CHANNEL ROUGHNESS COEFFICIENT
•00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
30.00 BOTTOM WIDTH OR DIAMETER

.00 SIIIE SLOPE

***

~~?~~~: '..

) KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC PARAMETERS
ALPHA M DT (MIN)
.5723 1.667 1.67

DX (FTl
850.00

~,"":".'"

",:-.. ~;: .;

*** *** *** *** ***
.'

..)
-'.
.... :r

D

HYDROGRAPH AT STATION CHAN

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR n-HR 12.42-HR

+ (CFS) (HR)
(CFS)

+ 604. 6.50 81. 40. 40. 40.
(INCHES) 1.601 1.652 1.652 1.652

(AC-FT) 40. 41. 41. 41.

CUMULATIVE AREA = .47 SO MI

*** *** *** *** *** *** *** ****** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************
* *3:'i '"<1<. *:'( CHAN *

*
NEL SECTION X'-38



- - - - - - - - - - - - - - - - - - -t,:*t,(»:********~(*

HYDROGRAPH ROUTING DATA

36 F~K KINEMATIC WAVE STREAM ROUTING
L 3000. CHANNEL LENGTH
S .0200 SLOPE
N .035 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD 40.00 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

***

KINEMATIC STREAM ROUTING USED FOR THIS REACH

;:,.~~:, ~ '::.

COMPUTED KINEMATIC PARAMETERS
ALPHA M DT (MIN)
.5147 1.667 2.50

DX (FT>
1500.00

*** *** *** *** ***
HYDROGRAPH AT STATION CHAN

~.~:,~.;'

,.J PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR

+ (CFS) (HR)
) (CFS)

+ 603. 6.58 82. 41. 41. 41.
(INCHES) 1.622 1.660 1.660 1.660

j ( AC-FT> 41. 42. 42. 42.

CUMULATIVE AREA = .47 Sel MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** .*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

!O;. ........~••

, •.1

37 KK

3B Bf~

**************
* ** SW6 *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .48 SUBBASIN AREA

PRECIPITATION DATA

8 PH

5'-MIN
.47

HYDRO-35
15-MIN

.92
60-'MIN

1.6l

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
.. • • .. .. .. .. • .. .. .. .. .. 1"P-40 .
2-HR 3-HR 6-HR 12-HR 24-HR
1.72 1.82 2.07 2.30 2.53

STORM AREA = .48

.. .. .. .. .. .. • .. .. TF'~~49 t .. + ...

2-DAY 4-DAY 7-DAY 10-DAY
.00 .00 .00 .00

39 LE 8CS LOSS RATE
ST1'nL .13 INITIAL ABSTRACTION



-- - - - - - - - - - - - - - - - - -CEVNBE
BTIMP

94.00 CURVE NUMBER
.00 PERCENT IMPERVIOUS AREA

40 un SCS DIMENSIONLESS UNITGRAPH
TLAG .46 LAG

***
UN IT HYDHOGRAPH

30 END-OF-PERIOD ORDINATES
439. 462. 440.

60. 45. 34.
4. 3. 2......

....,'

***

... ".
'.J..Jt

173.
12 •

106 •
131.

9.

***

216.,
103.

7.

***

353.
78.
5.

*** ***

387.
26.
2.

317.
20.

1.

231.
1.5.

O. ;:"10~~ ::....

.:")

)

HYDROGRAPH AT STATION SW6.

TOTAL RAINFALL = 2.29, TOTAL LOSS = .62, TOTAL EXCESS -

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

t (CFS) (HR)
(CFS)

t 477. 6.67 82. 41. 41.
(INCHES) 1.596 1.649 1.649

(AC-FT) 41. 42. 42.

CUMULATIVE AREA = .48 sa MI

1.67

1.2. 42-HF:

41.
1.649

42. .~

. )
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ****** *** *** *** ***

)

, )

41 KK

42 BA

**************
* ** SW7 *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .34 SUBBASIN AREA

PRECIPITATION DATA

...~,,,,'"'''' .. -:'
~ •.".

TP-49 ...... t t t t t ......
~J

~)

a PH

5-MIN
.47

HYDRO-35
15-mN

.92

............
60-MIN

1.61

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
.. .. t t .. t .. .. .. TF'-40 " t

2-HR 3-HR 6-HR 12-HR 24-HR
1.72 1.82 2.07 2.30 2.53

STORM AREA = .34

2-·DIIY 4-DAY
.00 .00

7-·Df'Y lO-DAY
.00 • ao

43 LS SCS LOSS RATE
STRTL

Cf\VNBH
RTIMP

.13
94.00

.00

INITIAL ABSTRACTION
CUHVE NUMBER
PERCENT IMPERVIOUS AREA

44 un SCB DIMENSIONLESS UNITGRAPH
TLAG .42 U\G

:\OIq;



- - - - - - - - - - - - - - - - - - -
1:38.

7.
190.

10.
262.

13.

***

UNIT HYDRO GRAPH
27 END-OF-PERIOD ORDINATES

315.
18.

O.

31. 94. 195 .. 300. 352. 353.
102. 78. ~58 t 43. :''S2. 24.

C· 4. 3. 2. 2. 1...,.

}(cr-x~ *** *** ***
HYDROGRAPH AT STATION SW7

D

(~,)

~)

TOTAL RAINFALL = 2.29, TOTAL LOSS = .62, TOTAL EXCESS = 1.67

PEAK FLOW TII;tE MAXIMUM AVERAGE FLOW
6-·HR 24-HR 72-HR 12.42-HR

+ (CFS) (HR)
(CFS)

+ 359. 6.67 58. 29. 29. 29.
(INCHES) 1.597 1.651 1.651 1.651

(flC-FT) 29. 30. 30. 30.

CUMULflTIVE flREA = .34 Sel MI

i.-::';'

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ****** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 0:~~:' ".

../

)
45 KK

**************
* ** COMBl *
* ***************

46 He HYDROGRflPH COMBINflTION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

*** ~~-~.- ..... '"Jo

*** *** *** *** ~:l:*
;":'l:-:·.~:

HYDROGRAPH AT STATION COMBl

.J F'EflK FLOW TIME MAXIMUM flVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR

+ (CFS) (HR)
•. j (CFS)

+ 1416. 6.67 223. 111. 111. 111.
<INCHES) 1.606 1.654 1.654 1.654

~) (AC-FT> 110. 114. 114. 114.

CUMULATIVE AREA = 1.29 SO HI
(;)

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

47 1,1\

**************
* ** CHAN *
* ***************

NEL THRU SECTION X-38

HYDROGRAPH ROlJTING DATA



- - - - - - - - - - - - - .- - - - - -
4B nK KINEMATIC WAIJE

L
S
N

CA
SHAPE

WIt
Z

STBEAM ROUTING
3200. CHANNEL LENGTH
.0160 SLOPE
.035 CHANNEL ROUGHNESS COEFFICIENT

.00 CONTRIBUTING AREA
TRAP CHANNEL SHAPE

40.00 BOTTOM WIDTH OR DIAMETER
.00 SIIiE SLOPE

'**
-.: ~:_. ~ .'

KINEMATIC STREAM ROUTING USED FOR THIS REACH

')

COMPUTED KINEMATIC PARAMETERS
ALPHA M DT (MIN)
.4604 1.667 1.67

IIX (FT)
1600.00

*** *** *** *** ***
HYDROGRAPH AT STATION CHAN

~;.

•.J

')

,)

PEAK 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

(AC-FT) 111. 113. 113. 113.

CUMULATIVE AREA = 1.29 sa MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *'* .*.

',"l'~-(,~:1 :~

~._'., .. -..

-:..

c;.)

,-;

J

49 KK

50 BA

**************
* ** swa *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .20 SUBBASIN AREA

PRECIPITATION DATA

.J
B PH

5-MIN
.47

HYDF:O-35
15-MIN

.92
60-MIN

1.61

DEPTHS FDR 10-PERCENT HYPOTHETICA~ STORM
..... t • • .. • • • • • .. TP-40 + • .. .. .. .. .. .. .. .. • .. TF'-49 ..
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
1.72 1.82 2.07 2.30 2.53 .00 .00 .00 .00

STORM AREA = .20

51 LS SCS LOSS RATE
STBTL

CRVNBR
RTIMP

.13
94.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA



-- - - - - - - - - - - - - - - - - -5;~ un seB DIMENSIONLESS UNITGRAPH
TLAG .45 LAG

***

*** *** *** ***
HYDROGRAPH AT STATION swe

2.29, TOTAL LOSS; .62, TOTAL EXCESS = 1.67

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR

(CFS)
34. 17. 17. 17.

(INCHES) 1.598 1.651 1.651 1.651
(AC-FT) 17. 18. 18. 18.

CUMULATIVE AREA = .20 50 HI

)

)

".)

j

15.
69.
4.

*** .

TOTAL RAINFALL

PEAK FLOW TIME

+ (CFS) (HR)

+ 202. 6.67

47.
53.

3.

96.
41.
3.

154.
31.

2.

UNIT HYDFmGRAPH
29 END-Of-PERIOD ORDINATES

189. 196. 185.
23. 18. 13.

2. 1. 1.

160.
10.

1.

128.
8.
O.

91­
6.

S.':~i'::~:.
.~ ',,~.....

~q~:~." <:

0)

")
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ****** *** *** *** *** *** *** *** *** *** 1** *** *** *1*

J
53 KK

54 He

**************
* ** COHBl *
* ***************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

~-r..
-'.-
~'~~'~"''''''

*** *** *** *** ***
,.j HYDROGRAPH AT STATION COMBl

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR i2.42-HR

+ (CFS) (HR)
(CFS)

+ 160';' • 6.67 25/' ~ 127. 127. 127.
<INCHES) 1.606 1.646 1.646 1.646

t-',"

(flC-FT) 128. 131. 131. 131.

)
CUMULATIVE AREA = 1.49 sa MI

*** *** *** *1* 1** *** 1** *** *** *** 1** .1. *** *1* 1** *** 1** *'1 *** *** *.* *** *1* *'* *** 1** .** *.. *** *** *** ~** 1**

:r.*************
t: *



- - - - - - - - - - - - - - - - - - -5 MflY 1335 20 .00 .00 .00 o~ * ~; NAY 1.950 95 .01 .00 ·.OJ. 8+
5 MAY 1340 21 .00 .00 .00 O. * 5 MAY 1955 96 .01 .00 .01 9.
5 MflY 1345 22 .00 .00 .00 O. * 5 MflY 2000 97 .01 .00 .OJ. S""5 MflY 1350 23 .00 .00 .00 o. * 5 MflY 2005 98 .01 .00 .01 B•
5 MAY 1355 24 • 00 .00 .00 O. * 5 MflY 20J.0 99 .01 .00 • 01 8 •
5 MflY 1400 25 .00 .00 .00 O. * 5 MflY 2015 100 .01 .00 .01 8.5 MflY 1405 26 .00 .00 .00 o. * 5 MflY 2020 101 .01 .00 .01 a.
5 MflY 1410 27 .00 .00 .00 O. * 5 MflY 2025 102 • 01 .00 .01 7 •
5 MAY 1415 28 .00 .00 .00 o. * 5 MflY 2030 J.03 .01 .00 .OJ. 7.
5 MflY 1420 29 .00 .00 .00 o. * 5 MAY 2035 104 .01 .00 .01 7.
5 MflY 1425 30 .00 .00 .00 o. * 5 MflY 2040 105 .01 .00 .01 7.
5 MflY 1430 31 .00 .00 .00 O. * 5 MflY 2045 106 .01 .00 .01 7.
5 MAY 1435 32 • 00 .00 .00 o. * 5 MflY 2050 107 .01 • 00 .01 6 • .:..~.":.

(~ 5 MAY 1440 33 .00 .00 .00 O. * 5 MflY 2055 108 .01 .00 .01 6.
5 MAY 1445 34 .00 .00 .00 O. * 5 MY 2100 109 .01 .00 .01 6.
5 MAY 1450 35 .00 .00 .00 O. * 5 MAY 2105 110 .01 .00 .01 6.
5 MflY 1455 36 .00 .00 .00 o. * 5 MAY 2110 111 .01 .00 .01 6.
5 MflY 1500 37 .00 .00 .00 o. * 5 MAY 2115 112 .00 .00 .00 5.
5 MAY 1505 38 .00 .00 .00 o. * 5 MflY 2120 113 .00 .00 • 00 5 •,') 5 MflY 1510 39 .00 .00 .00 o. * 5 MflY 2125 114 .00 .00 .00 ".

J.
5 MAY 1515 40 .01 .01 .00 o. * 5 MflY 2130 115 .00 .00 .00 4.
5 MflY 1520 41 .01 .01 .00 O. * 5 MflY 2135 116 .00 .00 .00 4 •

.. ) 5 MAY 1525 42 • 01 .01 .00 O. * 5 MAY 2J.40 117 .00 .00 .00 4 •
5 MY 1530 43 .01 .01 .00 O. * 5 MflY 2145 118 .00 .00 .00 4 •
5 MAY 1535 44 • 01 .01 .00 O. * 5 MAY 2150 119 .00 .00 .00 4.
5 MY 1540 45 .01 .01 .00 O. * 5 MAY 2155 120 .00 .00 .00 4.
5 MflY 1545 46 .01 .01 .00 O. * 5 MAY 2200 121 .00 .00 .00 4. ~;.:?\~..
5 MAY 1550 47 .OJ. .01 .00 O. * 5 MAY 2205 122 .00 .00 .00 4.

._.' 5 MAY 1555 48 .01 .01 .00 1. * 5 MAY 2210 123 .00 .00 .00 4 •
5 MAY 1600 49 .01 .01 .00 1. * 5 MAY 2215 124 .00 .00 .00 4.
5 MAY 1605 50 .01 .01 .00 1. * 5 MAY 2220 125 .00 .00 .00 4.

) 5 MAY 1610 51 • 01 • 01 .00 1 •. * 5 MflY 2225 126 .00 .00 .00 3 •
5 MAY 1615 52 .01 .01 .00 1. * 5 MAY 2230 127 .00 .00 .00 3.
5 Mt'IY 1620 53 .01 .01 • 00 1. * 5 MAY 2235 128 .00 .00 .00 3 •

.J 5 MAY 1625 54 • 01 .01 .00 2 • * 5 MflY 2240 J.29 .00 • 00 .00 3 •
5 MflY 1630 55 .01 .01 .00 2. * 5 MflY 2245 130 .00 • 00 .00 3 •
5 MAY 1635 56 .01 • 01 .00 2. * 5 MAY 2250 131 .00 .00 .00 3 •
5 MflY 1640 57 .01 .01 • 00 2 • * 5 MAY 2255 132 .00 • 00 .00 3 •
5 MAY 1645 58 .01 .01 .00 2. * 5 MflY 2300 133 .00 .00 • 00 3 • Ilr'::~~"-. -.'

5 MflY 1650 59 .01 • 01 .00 2 • * 5 MAY 2305 134 .00 .00 .00 3.
5 MAY 1655 60 .01 .01 .00 " * 5 MAY 2310 135 .00 .00 .00 3.<.0.
5 MY 1700 61 .01 .01 .00 3. * 5 MY 2315 136 .00 .00 • 00 3 •
5 MAY 1705 62 .01 .01 .00 3. * 5 MAY 2320 137 .00 .00 .00 3.
5 MAY 1710 63 .01 .01 .00 3. * 5 MAY 2325 138 .00 .00 .00 3.
5 MY 1715 64 .01 .00 .00 3. * 5 MAY 2330 139 .00 .00 .00 3.
5 MAY 1720 65 .01 .00 .00 3. * 5 MAY 2335 140 .00 .00 .00 3.

...:J 5 MAY 1725 66 .01 .00 .00 3. * 5 MAY 2340 141 .00 .00 • 00 3 •
5 MAY 1730 67 .01 .01 .00 3. * 5 MAY 2345 142 .00 .00 .00 3 •
5 MY 1735 68 .01 • 01 .00 4. * 5 MAY 2350 143 .00 .00 .00 3 •

:"J 5 MAY 1740 69 .01 .01 •00 4. * 5 MAY 2355 144 .00 .00 .00 3.
5 MAY 1745 70 .05 .03 .02 7. * 6 MAY 0000 145 .00 .00 .00 3.
5 MAY 1750 71 .05 .03 .03 15. * 6 MAY 0005 146 .00 .00 .00 "'l

~.

0 5 MflY 1755 72 .06 .03 .04 24. * 6 MY 0010 147 .00 .00 .00 3 •
5 MAY 1800 73 .10 .04 •06 36. * 6 MflY 0015 148 .00 .00 .00 2.
5 MAY 1805 74 .13 .04 .09 :j4 + * 6 MAY 0020 149 .00 .00 .00 2.

.J 5 MflY 1810 75 .26 .06 .21 91. * 6 MflY 0025 150 .00 .00 .00 2 ..
************************************************************************************************************************************

TOTflL RflINFALL = 2.29, TOTflL LOSS = .62, TOTAL EXCESS = 1.67

PEAt;: FLmi TIME MAXIMUM AVERAGE FLOW
6-HH 24-HF, 72-tH': 12.42-HR

+ (CFS) (HR)
(CFS)

+ 2~.::4 ~ 6.33 24" 1 " 3.:;~ ~ l2.-..~...



- - - - - - - - - - - - - - - - - - -~)5 KK * SW8A *
* ***************

~;9 KO OUTPUT CONTROL VARIABLES
IPRNT 1
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

SUBBASIN RUNOFf DATA

56 BA SUBBASIN CHARACTERISTICS
TAREA .14 SUBBASIN AREA

.. :-:":.,',.

PRECIPITATION DATA

SCS lOSS RATE
STRTl

CRVNBR
RTIMP

.13
94.00

.00

:::.
'')

~

8 PH

57 LS

5-MIN
.47

HYIIRO-35
IS-MIN

.92
60-MIN

1.61

DEPTHS FOR 10-F,'ERCENT HYPOTHETICAL STORM
• • .. • • • .. • .. .. • • • •• TF'-40 ••••••••••••••• • • • • .. .. .. .. .. TP-49 .
2-~R 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
1.72 1.82 2.07 2.30 2.53 .00 .00 .00 .00

STORM AREA = .14

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

~-';~~:t:::

~.:-.;. ~ ~ ..:

",-i 58 un SCS DIMENSIONLESS UNITGRAPH
TlAG .14 lAG

'') ***

WARNING *** TIME INTERVAL IS GREATER THAN .29*lAG

UNIT HYDROGRAPH
10 END-Of-PERIOD ORDINATES

151. 371. 299. 130. 67. 31. 15. 7. 4. 2.
::.'4 .> ~~

***********************************************************************************************************************************

HYDROGRAPH AT STATION SW8A

") ***********************************************************************************************************************************
" "

*
IIA MON HRMN ORII RAIN lOSS EXCESS COMP Q * IIA MON HRMN ORD RAIN lOSS EXCESS COMP Cl

"~) *
5 MAY 1200 1 .00 .00 .00 O. * 5 MAY 1815 76 .46 .06 .40 176 •
5 MAY 1205 2 .00 .00 •00 O. * 5 MAY 1820 77 .18 .02 • 16 2~;.i4 ..

... > 5 MAY 1210 3 .00 .00 .00 o. * 5 MAY 1825 78 .11 .OJ. .10 233 •

5 MAY 1215 4 •00 .00 •00 o• * 5 MAY 1830 79 .07 .01 .06 170 •

5 MAY 1220 5 .00 .00 •00 o• * 5 MAY 1835 80 .06 •00 .05 120.

:) 5 MAY 1225 6 .00 •00 .00 o• * 5 MAY 1840 81 .O~; .00 .05 BO.
5 MfiY 1230 7 .00 • 00 .00 o• * 5 MflY 1845 82 .01 ,00 i"Ol lj5 •

~j MflY 1235 0 .00 •00 .00 o• * 5 MAY 1850 83 .01 •00 .01 41 •

..J 5 MAY 1240 9 .00 .00 •00 o. * 5 MAY 1855 84 .01 .00 .OJ. 25.

5 MAY 1245 10 .00 •00 .00 o• * 5 MAY 1900 85 .01 .00 .01 1-'....
5 MAY 1250 11 .00 •00 •00 o• * 5 MAY 1905 86 .01 .00 .01 12.

5 MfiY 1255 12 .00 .00 .00 o. *" " 5 MAY 1.91.0 87 .01 .00 .01 10 •
5 MAY 1300 13 .00 •00 • 00 o• * 5 MAY 1915 88 .01 .00 .01 9.

~j MI'lY 130~; 14 ..00 .00 .00 o. * 5 MAY 1.920 89 .01 .00 .01 9 •

5 MAY 1310 15 .00 •00 .00 O• >I< 5 MAY 1925 90 •01 .00 .oJ. 9

5 MAY 1.31.5 16 .00 tOO .oe 0, * 5 MAY 1930 91 ,·01 ~oo .01 9t

5 rlf,Y 1320 17 .00 .00 •00 o• * 5 Mf1Y 193~j
P'1 .01 .00 • OJ. 8 •'1 ..:~

~j Mf,)' 13:.~5 1.8 .00 tOO .00 O. :I< 5 MAY 1<)40 93 .01 ~O() .01 Bt

5 lif,Y 1330 19 .00 .00 .00 0," * 5 Mf,Y 19.~:~; 94 to:! .-00 • () 1 f:L.

,)



- - - - - - - - - - - - - - - - - - -(INCHES) 1.599 1.662 1 .. 66~2 1.662
(flIC-FT) 12. 1') 1" i')... ... ...
CUMULflITIVE AREA = •14 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

...,
{.,.f

I

.. )

60 KK

61 BflI

**************
* ** SW4 *
* ***************

SUBBflISIN RUNOFF DATflI

SUBBflISIN CHARACTERISTICS
TflIREA .25 SUBBflISIN flIREflI

PRECIPITATION DATA

....
~1'Jl.;F~,:

- ~.. -,

~ '.

.j

8 PH DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM.... . HYDRO-35 ...... ............... TP-40 ...............
5-MIN 15-MIN 60-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 = .25

•••••••••• t TP-49 • -••- .
2-DAY 4-III'IY 7-DAY 10-IIAY

.00 .00 .00 .00
~~~... : ';:".~:

0)

.)

i

.)

62 LS

63 UII

SCS LOSS RATE
STRTL .13 INITIAL ABSTRACTION

CRVNBR 94.00 CURVE NUMBER
RTIMF' .00 PERCENT IMPERVIOUS AREA

SCS DIMENSIONLESS UNITGRflIPH
TLAG .68 LAG

***
UNIT HYriROGRAPH

43 END-OF-PERIOD ORDINATES
7. 21. 41. 68. 103. 135. 156.

147. 132. 113. 91. 73. 60. 50.
24. 20. 16. 14. 11. 9. 8.

4 • 3. 2. 2. 2. 2. 1.
O. O. O.

166. 167. 160.
42. 35. 29.

6. 5. 4.
1. 1. 1.

. :~·I

~~_... ;" .. ,..~
~~.~

:..J *** *** *** *** ***

':"1

.J

HYDROGRftPH AT STATION SW4

TOTAL RAINFflILL = 2.29, TOTAL LOSS = .62, TOTAL EXCESS = 1.67

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR

+ (CFS) (HR)
(CFS)

+ 192. 6.92 4-: 2:1.<- 21. 21.
~.

( INCHES) 1.595 1. 641 1.641 1.641
(AC-FT) 21. 22<- 22. 22.

CUMULATIVE AREA = .25 SO MT

.... ~...



- - - - - - - - - - - - - _.- - - - -
**1 '1* 1*1 **1 *11 '1* *1* *1* *11 1** *** *'* 1*1 III '1* *1* *11 1'* II' *1* *** 11* **' 1** **' 11* **1 11* *1* 1** *1* III 11*

i \

(~

64 KK

65 BA

*1***1*11***11
* ** SW9 *
* ****1**********

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .35 SUBBASIN AREA

t:-.;-"··~ ,

PRECIPITATION DATA

TF'-49 .

C,t

;")

.J

8 PH

5-MIN
.47

HYDRO-35
15-MIN

.92

......
60-MIN

1.61

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
• • • • • •• • • • • • • •• TF'-40 •••••••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR
1.72 1.82 2.07 2.30 2.53

STORM AREA = .35

2-IiAY 4-DI'IY
.00 .00

7-DAY 10-IiIW
.00 .00

.>

66 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.27
88.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

l:::"";~.~ ...::, .j.. .....

~:;)" ~.". .

)
67 UD SCS DIMENSIONLESS UNITGRAPH

TLAG .99 LAG

***
UNIT HYDROGRAPH

61 END-OF-PERIOD ORDINATES

4. 12. 23. 36. 52. 73. 97.
161. 163. 163. 159. 151. 142. 131.-
76. 67. 58. 51. 45. 40. 35.

21. 18. 16. 14. 12. 11. 9.

6. 5. 4. 4. 3. 3. 2.
2. 1. 1. 1. 1. 1. 1.

O.

:>

)

*** 11* 11* 1*1 **1

120. 139. 153.
119. 105. 89. ~;-,r-~.· .:.. "Jf"

31. 27. 23. i,~: ......'

8. 7. 6.
2. 2. 2.
1. O. O.

'.)

~)

{)

.J

HYDROGRAPH AT STATION SW9

TOTAL RAINFALL = 2.29, TOTAL LOSS = 1.09, TOTAL EXCESS = 1.20

PEAK. FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR

+ (CFS) (HR)
(CFS)

+ 144 • 7. :~5 44. 21. 21. ·21.
(INCHES) 1.157 1.166 1.166 1.166

(AC-FT) 22. .,., 22 • 22........
CUMULATIVE AREA = •35 SQ MI

1** *** *1' '1' ••1 **1 *** 11* **1 **1 *** *1* ••• **' .*1 ••* 1*1 **1 *** *1* 1*1 *1* 11* *1* *B* *** 11* 1** 1** *** **' *** ***



- - - - - - - - - - - - - - - - - - -
68 KK

**************
* ** SW10 *
* *"*"*'*******

SUBBASIN RUNOFF DATA

69 BA SUBBASIN CHARACTERISTICS
TAREA .13 SUBBASIN AREA

PRECIPITATION DATA
,.:.... :.".;...

t • t t • t ••••• TP-49 •••••••••••

.":"'1

," ~

8 PH

5-MIN
.47

HYDRO-3S
lS-MIN

.92

......
60-MIN

1.61

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
• • • to • • • • • • • • • •• TF'-40 ••••••••••• t •••

2-HR 3-HR 6-HR 12-HR 24-HR
1.72 1.82 2.07 2.30 2.53

2-DAY
.00

4-IIAY
.00

7-DAY 10-DAY
.00 .00

") STORM AREA .13

SCS DIMENSIONLESS UNITGRAPH
TLAG .71 LAG

v'

70 L8

71 UII

8CS LOSS RATE
STRTL

CRVNBR
RTIMP

.27
88.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

~?t71~ '~. ~.

.j
***

"; .... --.

82.
17.
3.
O.

84.
20.
3.
1.

82.
24.

4.
1.

******

UNIT HYDROGRAPH
45 END-OF-PERIOD ORDINATES

48. 64. 75.
42. 34. 28.

7. 6. 5.
1. 1. 1.
O.

SW10

32.
52.
8.
1.
O.

3. 10. 19.
77. 70. 62.
14. 12. 10.
2. 2. 2.
O. O. O.

*** U* ***
HYDROGRAPH AT STATION

)

)

.)

.. l

'..)

TOTAL RAINFALL '" 2.29, TOTAL LOSS '" 1.09, TOTAL EXCESS = 1.20

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HI:~ 72-I-IR 12.42-HR

+ (CFS) (HR)
(CFS)

+ 70. 7.00 16. e. 8. 8.
(INCHES) 1.166 1.178 1.178 1.178

(AC-FT) 8. 8. 8. 8.

CUMULATIVE AREA '" .13 SQ MI

.J

**' *** *** **' *** *** '** *** **' *** *'* *** *** **' **' *** *** *** -*. *** *** *.,**. '** *** **. *** *.* *** *** *** '*' "*

72 Kh'

******'******** ,
, SWll *
* ****xoPPt:*******



- - - - - - - - - - - - - - - - - - -
73 EtA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .10 SUBBASIN AREA

PRECIPITATION DATA

8 PH

5-MIN
.47

HYDRO-35
15-MIN

.92
60-MIN

1.61

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
.... t • .. • • • .. • • • TF'-40 t .. .. .. .. .. .. .. .. .. t TF'-49 ..
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY IO-DAY
1.72 1.82 2.07 2.30 2.53 .00 .00 .00 .00

~..J.,.~.:~

74 LS SCS LOSS RI'lTE
STRTL

CRVNBR
RTIMP

.27
88.00

.00

STORM AREA

INITIAL I'lBSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

.10

75 uri SCS DIMENSIONLESS UNITGRAPH
TLI'lG .50 LAG

***
UNIT HYDROGRAPH

32 END-OF-PERIOD ORDINATES
80. 89. 89.
16. 12. 9.
1. 1. 1.

6. 18. 36.
42. 32. 25.
3. 3. 2.
O. O.

*** *** ***

61.
20.
2.

*** ***

81.
7.
1.

71.
6.
O.

57.
4.
O.

~Jf£r~: # ••••

HYDROGRAPH AT STATION SWll

TOTAL RAINFALL = 2.29, TOTAL LOSS = 1.09, TOTAL EXCESS = 1.20

PEAK FLOW TIME MI'lXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR

+ (CFS) (HR)
(CFS)

+ 69. 6.75 13. 6. 6. 6.
(INCHES) 1.171 1.186 1.186 1.186

(AC-FT) 6. 6. 6. 6.

CUMULATIVE I'lREA = .10 sa MI

1
RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREI'l IN SQUI'lRE MILES

F'EAK TIME OF AVERAGE FLow FOR MAXIMUM PERIOD BASIN MAXIMUM TIME .DF
OPERATION STATION FLOW PEl'lr; AREI'l STAGE Mr'\X STAGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ SWl 1331. 6.75 248. 124. 124. 1.45

ROUTED TO
-I CHI'l 1315. 6.83 240. 123. 123. 1 .. 4:.i

HYDROGRAPH fIT

+ SW2 652. 6.58 93. 46. 46. .5"\

~t'~~;:;.•.
'.-.i.;"'.~' ,



- - - - - - - - - - - - - - - - - - -2 COMBINED AT
+ COMBl Hl17. 6.75 341. 169. 16S' f 1.99

ROUTED TO
+ CHAN lB16. 6.75 :~40 • 168. 168. 1.99

ROUTED TO
+ CHl'IN 1800. 6.75 340. 167. 167. 1.99

HYDROGRl'IPH l'IT
+ 5143 79. 7.25 24. 11. 11. .27

2 COMBINE[! l'IT
~~:-..:.:.:.:;..

~'.-

? + COMBl 1843. 6.75 363. 178. 178. :'~.26 .."·t '..

HYI:IROGRAPH AT
n + SW5 623. 6.50 81. 40. 40. .47

ROUTED TO
") + CHAN 604. 6.50 81. 40. 40. .47

ROUTE[I TO
" + CHAN 603. 6.58 82. 41. 41. .47_.

HYDROGRI'IPH AT
+ SW6 477. 6.67 82. 41. 41. .48 "c'

~"tf~r~t-:-: ~'.~~.~

HYDROGRl'IPH AT
;) + 5147 359. 6.67 58. 29. 29. .34 .)

3 COMBINEII l'IT
.') + COMB1 .1416. 6.67 223. 111. 111. 1.29

.- ......

ROUTE[! TO
) + CHAN 3.406. 6.67 223. 110. 110. 1.29

,'.":. ,

HY[lROGRAPH AT
+ 5148 202. 6.67 34. 17. 17. .20

~""",,;

2 COMBINEII AT :";j:i(':'\~~"~-

+ COMB1 1609. 6.67 257. 127. 127. 1.49

HY[lROGRAPH AT
) + SW8A 254 .. 6.33 24. 12. 12. .14

HYDROGRAPH AT
..) + SW4 192. 6.92 43. 21. 21. .25

HYDROGRAPH AT
-) + SW9 144. 7.25 44. 21. 21. .35

HYDROGRAPH AT
:) + SW10 70. 7.00 16. 8. 8. .13 <'-!1

..... '

HYDROGRAPH fiT
J + 51411 6~») • 6.75 13. 6. 6.

...~1 HEC-1 INPUT PflGE 1

LINE I II .............. 1 .............. ;; .............. 3 .............. 4 ............ t,5 .............. 6 ... + ........ 7 ............. B............ .. 9 ........... 1 0

*** WARNING *** ZZ-CARD MISSING
1
2 ZZ

1 ****FLOOD HYDROGRflPH PACKAGE HEC-1 ilBM Xl 512K VERSION) -FEB 1,1985
U. S. M~MY ~OF:P~; OF ENGINEEF:f,. THE HYDI'-;OLOGI C ENGTNFFF:TNG r.FNTFP" A09 SF~nNTI STRF~T" nAurs~ rA. 9~A1A



-.. - - - - - - - - -*If,** - - - - - - - - -
ERROR 1 CARli NO. 1

IT HYDROGRAPH TIME
NMIN

lDATE
ITIME

Nil
NDDI'ITE
NDTIME

DATA
5

5MAY87
1200

150
6MAY87

0025

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME

r~";,"

:'.<' ;.~.~';

,;~) COMPUT~TION INTERVAL
TOTI\L TIME BASE

.08 HOURS
12.42 HOURS

-\

o BA

ENGLISH UNITS

SUBBASIN RUNOFF DI\TI\

SUBB~SIN CHI\RACTERISTICS
TARE~ .00 SUBBI\SIN AREA

PRECIPITI\TION D~TA"

,J

,)

o PH .....
5-MIN

.47

HYDRO-35
15-MIN

.92

......
60-MIN

1.61

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
• • • • • • • • • • • • • •• TFo-40 •••••••••••• •.• • • • • • • • • • • •.• TP-49 •••••••••••
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
1.72 1.82 2.07 2.30 2.53 .00 .00 .00 .00

STORM AREA = .00

p~~t

." .:

-."~~

,)
o uri SCS DIMENSIONLESS UNITGRAPH

TLAG .50 LAG

*** 1~"'~".·~
~ ;:..;: ....."

j'

, )

••J

.)
c •

.J



- - - - - - - - - - - - - - - - - - -
".,

~

****FLOOD HYDROGRAPH PACVAGE HEC-l <IBM XT 5121( VIORSlUN) -t-'I£B 1d 985
U.S. ARMY CORPS OF EN(-;INE~RS, THI:- HYDROLUGIC ENGINEf-RINR CENlER, 609 l::iEClIND STREE::T, DAVIS, CA. 95616

. ****
SI sf /jy~

SEGMENT 2 -8' m,ROADTO CHANFION DRMI
100 yr - 24 Iv' event

THIS HEC-l VERSION CONTAINS ALL OPTIONS EXCEPT ECl/NOMICl::i, AND THE::. NUMi:lER OF PLANS ARE REDUCED TO 3

" • .•r-.

1

LINE

HEC-1 INPUT

10••••••• 1••••••• 2 ••••••• 3 ••••••• 4 ••••••• 5 ••••.•• 6 ••••.•• 7 ••••••. 8 .••.••• 9 •••••• 10

PAGE

1
2
3

4
5

10
10
10
*DIAGRAM
IT
10

SOUTHWEST LOlJP HYOROLOGY ESTRI£'_LA 8< I£I.LIOT RES MODI£LI£D
SOUTH OF THE::. SAL 1 RIVE::.R DI~:CHARl':iE IN) (I CHAMPION DRAIN
FUTURE CONDITIONS 11/20/87 100 YF.:AR 24 Ht)UR ANALYSIS

5 20NOV87 1200.0 150.00
3

1::~:?":':-:; (

')

.)

6
7
8
9

10

11
12
13
14

15
16

17
18
19
20

21
22
23
24

25
26

27
28
29
30

31
32

33
34

KK BA4
BA 2.1:5
PH
LS
UD .41

KK BA5
BA 9.5
LS
UD 4.28

KK COMBl
HC 2

KK BA3
BA .30
LS
UD .25

KK BA6
BA 4.69
LS
UD 4.39

I(V COMB
HC 2

KK BA8
BA 1.03
LS
UD 3.91

KK COMB3
HC 3

KK BA6B
BA 1.30

89.00

84.00

96.00

135.00

133.00

0.7"1 1.52 2.66 2.82 2.97 3.35 3.69 4.04

~,""".'''''_'. ,,""'1





- - - - - - - - - - - - - - - - - - -80 KK ELL IT
81 RS 1 I£I..I£V 1016 0
82 SL 1018 50.3 0.6 0.5
83 SV 0 12.8 25.8 31:1.9 ~2.1 65.4 7l::l.1'3 92.4 101:>.1 110.7
84 SV 119.9

101E:t:8. 1020.9 1021.6 l(121.885 SE 1016 1016.7 1017.4 10UI.l 1019.5 1020.2
86 SE 1022.3
87 SS 1050 0 3.0 1.5
88 ZZ

SCHEMATIC DIABRAM OF STR~AM NETWORK

()

.... p.
•... "

INPUT
LINE

NO •

6

(Vl ROUTING

(.l CONNECTOR

BA4

(--->l DIVI::RSION OR PUMP FLOW

«---l REfURN OF DIVF.:RrI£D OR PUMPt::D FLOW

11 • BAS

15 COMB1 ••••••••••••

.J

17

21

BA3

BA6

~ .,: .'"" .. "- ..~

:>

_,.J

~~)

25

27

31

33

37

41

'15

47

49

53

57

60

COMB••••••••••••

BAt-l

COMB3••••••••••••••••••••••••

BA6B

BA2

BA6A

COMB5••••••••••••

COMB••••••••••••

838A

BAl

CUMB•••••••••••.
V
V

ESTER

.... ~ 'r':



- - - - - - - - - - - - - - - - - - -
68 · · · BA7A

· · ·· · ·72 · · COMB••••••••••••

· · ·· · ·74 · · · BA7

· · ·· · ·
78 · · CCIMB ••••••••••••

V .... ~ ",;. .'V
80 · · ELL IT

"'~
<***) RUNOFF ALSO COMPUTED AT THIS LOCATION

1 ****
FLOOD HYDROGRAPH PACt(ACif:. HEC-l <IBM XT 512K VERSION) -Ff:.B 1,1985

U.S. ARMY CORPS OF ~NGINE~RS, fHE HYDROLI1GIC ENI3IN~t::RINI'i CENfl::R, 609 SECI1NO Sni:"'~T, DAVIS, CA. 95616
****

SOUTHWEST LIJOP HYDROLUGY ESTR~LLA 8< ELLIOT RES MOOC:U:::D
SOUTH OF THE' SAL T RIVf:.R DI!>CHAR8E IN1 Cl CHAMPION DRAIN
FUTURE CONDITIiJNS 11/20/87 100 YF.:AR 24 HOUR ANALYSIS

.¥ .. '. < ~::.

J

.',
J

5 10 OUTPUT CONTROL
IPRNT
IPLOT
QSCAL

VARIABI,ES
3
o

O.

PRINT CONTROL
PLOT CONfROL
HYDROGHAPH PLOT SCALE

,)

IT HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME

DATA
5

20NOV87
1200

150
21NOV87

0025

MI NliTES IN CC1MPliTAT ION I NTERVAL
STARTlNG DA rE
STARlINC, TIMI:-
NUMBt::R OF HYOROGRAPH OROINArES
ENIlING DATf:.
t::NDING TIME

"

COMPUTATION IN1ERVAL
TOTAL TIME BASE

ENGLISH UNITS

.08 HOUHS
12.42 HOURS

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************
* *6 KK * BA4 *
* *
**************

SUBBASIN RUNOFF DATA

7 BA SUBBASIN CHARACT~RISTICS

TAREA 2.15 SUBBASIN ARFA

PRECIPITATION DATA

8 PH
••••• HYDRO-~5 ••••••

DEl-'THS FOR O-PERCf.NT Hyr-'OTHf:.1 I CAL STClRM
• • • • • • • • • • • • • •• rp-40 ••••••••••••••• TP-49 •••••••••••



----------------5-MIN 15-MIN' 60-MIN 2-HR 3-Hk ~-Hk 12-HR' 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.77 1.52 2.66 2.t:l2 2.97 3 • .$5 3 • .':>9 4.04 .00 .00 .00' .00---

EnfiRM AREA 2.15

9 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

• 25 I NIT I AL ABSTkACTI ON
139.00 CURVE NUMBI-:R

.00 PEkl.;EN) IMPERVIlIliS ARf'A

10 UD SCS DIMENSIONI.ESS UNITGRAPH
TLAG .41 LA8 :,~~ .• ~l~ ~.,~ ••

***

205.
619.
31.

627.
466.

24.

1314.
339.

19.

1981.
254.

13.

UNIT HYDROGRAPH
27 END-OF-PERIOD ORDINATECS

2281. 2266. 1~91.

1~8. 139. 103.
9. 5. o.

1618.
77.

11413.
57.

834.
42.

*** *** *** *** ***

HYDR08RAPH AT ~TATION BA4

TOTAL RAINFALL = 3.69. TOTAL LOSS· 1.16. TOTAL EXCESS = 2.54

PEAK FLOW TIME MAXIMUM AV£RA8E ~LUW

~S~[~~'~~~'?~,

-'
6-Hk 24-HR 72-HR 12. 42-Hk

+ (CFS) (HR)
(CFS)

) + 3591. 6.67 0",8. 2~1. 21H. 281.
(INCHES) 2.45::> 2.514 2.514 2.514

(AC-Fn 281. 288. 2~1:l. 288.

.'
J

CUMULATIVE ARF.A = 2.15 !:iQ MI

~,~~_" ~:':-'~'J" •

'.- ....::.• ,.....

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

.,;

11 I(K

**************
* ** BA5 *
* ***************

SUBBASIN RUNOFF DATA

12 BA SUBBASIN CHARACT~RISTICS

TAREA 9.50 SUBBASIN AREA

PRECIPITATION DATA

HYPOTHE 11 CAL STORM8 PH

5-MIN
,.77

HYDRO-35
15-MIN

1.52
60-MIN

2.66

DEI-'THS FOR O-PEkCENl
••••••••••••••• TP-40

2-Hk 3-Hk 6-HH
2.82 2.97 3.$5

12-Hk
3.",9

24-HR
4.04

• • • • • • • • • •• fP-49 •••••••••..
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

STnRM .AREA = 9.50

13 LS SCS LUSS RArE
STRTL

CRVNBR
.38 INl TIAL AB!:;'j RAC) ION

~4 • 00 CI lRVF. NIjMa~R



- - - - - - - - - - - - - - - - - - -RTIMP .00 PERCEN-" IMI-'FRVWLlS AREA

14 UD SCS DIMENSIONI_ESS UNITGRAPH
TLAG 4.28 LA8

***

UNIT HYDROGRAPH TRUNCATED FROM 259 TO 150 INT I::RVALS

UNIT HYDROGRAPH
150 C:ND-OF-PERIOD fJRDINA"rES

.-:-..,.
VOLUME = 1.00

6. 13. 19. 25. 32. 15• 60. 74. 89. 104.

121. 140. 159. 17f:. 197. 219. 244. 270. 2'7'5. 320.

348. 381. 415. 449. 4~3. 517.. 5:57. :597. 6.$7. 677.

717. 752. 785. 81 .... ~5~. 887. 913. 936. 959. 983.

1006. 1024. 1036. 1019. 1061. 1074. 1083. 1085. 10813. 1090.

1092. 1093. 1091. 101'4.... 10EO. 101:15. 10E'l3. 1071. 1058. 1045.

1033. 1020. 1006. 991. 976. 961. 947. 931. 914. 1397.

880. 863. 84~. 824. 802. 781. 760. 73Fl. 713. 688.

662. 637. 612. 591. :570. ~49. 528. 506. 491. 476.

461. 446. 432. 418. 40""'. 393. 380. 361::1. 356. 345.

335. 324. 314. 304. 296. 2~9. 281. 2/3. '.!o66. 258.

250. 242. 235. 227. 211. 214. 20E!. 202. 195. 189.

183. 176. 170. 11:>4. 1!513. 1!54. 150. 146. 142. 137.

133. 129. 125. 121. 116. 113. 110. 107. 104. 101. ~~'~",:--~ ::";'.

98. 94. ,91. 81:1. 85. 1:1:.2. 130. 78. IS. 73.

*** *** *** *** ***

HYDROGRAPH AT ~TATION BA!5

TOTAL RAINFALL = 3.65. TOTAL LO~S = 1.5El. T01AL EXCE:.SS = 2.06

PEAK FLOW TIME MAXIMUM AVC:RAGE !"'LOW
6-Hk 24-HR 72-Hk 12. 42-Hk

+ (CFS) (HR)
(CFS)

-",1':."-

+ 1997. 10.92 12/5. 617. 617. 617.
... :~ .

(INCHES) 1.24E! 1.24'" 1.249 1.249

(AC-FTl 632. 6-53. 6..53. 6..53.

CUMULATIVE AREA = 9.50 ~r.! MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

-)

15 KK

16 HC

**************
* ** COMB 1 *
* *
**************

HYDROGRAPH COMBINATION
ICOMP 2 NllMBEk (IF HYDR(ll'RAPHS TO COMI:lINE

***

*** *** *** *** ***

HYDROGRAPH AT STATION C(lMl:ll



- - - - - - - - - - - - - - - - - - -PEAK FLOW TIME MAXIMUM AV~RAGE ~LOW

6-HR 24-HH 72-HH 12. 42-HH

+ (CFS) (HR)
(CFS)

F.l97.3665. 6.67 1782. 897. H97.
+ 1.482 1.41;12(INCHES) 1.422 1.41;12

(AC-FT> H1-I4. 921. 921. 921.

CUMULATIVE AREA = .11.65 !:iQ MI

~ .~ ~ .,

:~) *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

.~,

')
17 KK

**************

* ** BA3 *
* *
**************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .30 SU~BASIN AREA

HYPCl1'H~ '\ I CAL STORM

PRECIPITATION DATA

,"":/"-. ......

• • • • • • • • • •• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00
24-HR

4.04
12-HR
3.69

IN IT I AL ASS1 RACTI ON
CURVE NUMBI::R
PEHL:EN-I IMPFRVIOUS AREA

STORM AR~A = .30

DEfo'THS FOR O-PEHCEN'1
••••••••••••••• TP-40

2-HH 3-HH 6-HR
2.82 2.97 3.$5

.08
96.00

.00

60-MIN
2.66

HYDRO-$5
IS-MIN

1.52

SCS LOSS RArE
STRTL

CRVNBR
RTIMP

5-MIN
.77

18 BA

.I
8 PH

)

,)

19 LS

20 UD SCS DIMENSIONLESS UNITGRAPH
TLAG • 25 LAH

***

) WARNING *** TIME INTERVAL IS GREA rER 'rHAN .29*'.AG

UN IT HYDROGRAPH
17 I':ND-OF-Pt£RIOD ORDINA'fES

374. 2?4. 139.
4. 2. 1.

~j

.~-;.

***

88.
22 •

301.
14.

***

480.
9.

***

480.
5.

**-r.. ***

90. 56. 3~.J

HYDROGRAF'H AT STATII)N BA3

TOTAL RAINFALL = 3.70, TOTAL LUSS = .46, TOTAL EX(~SS =

PEAI( FLOW TIME MAXIMUM AVI::RAGE ~Lt)W

6-HR 24-HR 72-HR

+ (CFS) (HR)
(CFS)

+ 798. 6.50 99. :50. 50.
(INCHES) 3.06"" 3.234 3.234

(AC-FT> 49. !'i:l. 1'52.

3.25

12. 42-HH

50.
3.234

52.



- - - - - - - - - - - - - - - - - - -
CUMULATIVE AR~A = .30 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

~~,

C~

21 KK

22 BA

**************
* ** BA6 *
* ***************

SUBBASIN RUNOFF DATA

SUBBAS I N CHARACTt::R I STl CS
TAREA 4.69 SUBBASIN ARFA

PRECIPITATION DATA

:....;...~.:~ .- ,

8 PH

5-MIN
.77

HYDRO-"s5
15-MIN

1.52
60-MIN

2.66

DEf-'THS FOR O-PERCENT HYP(lTHIO Tl CAL STnRM
• • • • • • • • • • • • • •• fP-40 ••••••••••••••• • • • • • • • • • •• TP-49 ••••••••••.

2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.82 2.97 3 • .$5 3.h9 4.04 .00 .00 .00 .00

:?:~~::'.:";~':

)

23 LS SCS LOSS RArE
STRTL

CRVNBR
RTlMP

Sll1RM AREA =

.3::' INITIAL AB!:'TRACTION
85.00 CURVE NUMBt::R

.00 PEkCENl IMPE-RVIOUS AREA

4.6'"

i 24 UD SCS DIMENSIONLESS UNITGRAPH
TLAB 4.39 LAB

*** .,r,:; •. ,). .•.,.; ....

UNIT HYDROGRAPH TRUNCAfED ~ROM 265 TO 150 INT t::RVALS

UNIT HYDROGRAPH
150 I:::ND-I1F-F'I::RiOD iJRDINATES

VOLUME- = 1.00

..,;
3. 6. 9. 12. 15. 21. 28. .$5.

56 • 65. 74. 83. 92. 101. 113. 125.

161. 175. 191. 207. 223. 239. 256. 2l5.

332. 350. 366. 382. 3"'H. 414. 430. 442.

475. .486. ~94 • 500. 506. 512. 518. 523.

526. 527. 528. 528. 527. 526. 525. 524.

508. 502. 496. 490. '183. 176. 469. 462.

440. 432. 424. 416. 407. 397. 3~7. 377.

345. 333. 321. 309. 297. 2137. 277. 267.

239. 232. 225. 211::. 211. 204. 1"''''. 193.

175. 170. 165. 160. 1:55. 150. 146. 1~2.

131. 12E:l. 124. 120. 117. 113. 10"'. 106.

97. 94. 92. 89. 86. 83. 80. 17.

71. 69. 67. 65. 63. 61. 59. 57.

52. 51. 49. 18. 47. 15. 44. 42.

*** *** *** *** ***

HYDROGRAPH AT STATII)N BA6

TOTAL RAINFALL • 3.68. TOTAL L(ISS = 1.51. TOTAL EXCESS = 2.17

41 • 48.
13/. 149.
294. 313.
453. 464.
524. 525.
520. 514.
405. 448.
367. 35'1.
2";7. 247.
ar/. 181.
138. 1 ..$5.
103. 100.

15. 73.
S::'. 54.
41. 39.



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

~-~:: ..-'

PEAK FLOW TlME MAXIMUM AVERAGE t=LIlW
6-HR 24-Hk 72-Hk 12. 42-Hk

+ (CFS) (HR)
(CFS)

+ 10:24. 11.00 649. .$14. 314 • 314.

(INCHES) 1.21::17 1. 2rl~~ 1.:<:88 1.288

(AC-FT> 3'22. ..522. S.~2 • 3·~2.

CUMULATIVE AREA = 4.6'7' SW MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **4 *** *** *** *** *** *** *** *** *** *** *** ***

~.:':-';~:.•.

(.~'.:

2S KK

**************
* ** COMB *
* ***************

HYDROGRAPH COMBINATION
I COMP 2 NLIMBEk OF HYDRClGRAPHS TO COMB I NE

***
~;~~~l;lT~;";;'"!-'

*** *** *** ***

HYDROGRAPH AT STATION COMB

.j

TIME MAXIMUM AVERAGE t=LOW
6-HR 24-HR 72-HR 12. '!2-Hk

(HR)
(CFS)

11.00 718. 364. .$1:>4. 364•
(INCHES) 1.337 1.40S 1.I!OS 1.40S

(AC-FT> .$:56. .$74 • '::>74 • ..$74.

CUMULATIVE AREA = 4 • ..,.9 S(;! HI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

)i. A .......r.,. ..:: .....

-'

27 !ct(

28 BA

**************
* ** BAS *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARAC,ERISTIcS
TAREA 1.03 SUBBASIN AR~A

PRECIPITATION DATA

8 PH DEI-'THS FOR O-PERCENT HYF,t:ITHE:.TlCAL STORM
••••• HYDRO-.$5 •••••• ... ........ .... TP-40 ••••••••••••••• . .......... fF"-49 •••••••••••

5-MIN is-MIN 60-MIN 2-Hk 3-Hk 6-Hk 12-Hk 24-Hk 2-DAY 4-DAY 7-DAY H'-DAY

.77 1.52 2.66 2.82 :2.97 3 • ..$5 3.69 4.04 .00 .00 .00 .00



.~."~

:""Ot

)

. )

- - - - - - - - - - - - - - - - - - -bTClRM AREA = 1.03

29 LS SCS LOSS RArE
STRTL .41 INITIAL ABSTRAC"I I tiN

CRVNBR 83.00 CURVE NUMBt::R
RTIMP .00 PERCEN1 I MPFRV I (IUS ARf-A

30 UD SCS DI MENS IONLESS UN ITGRAPH
TLAG 3.91 LA(;

***
.~,-~."" ..

UNIT HYDROGRAPH TRUNCATED FROM 237 TO 150 INT I£RVALS

UNIT HYDROGRAPH
150 Io::NO-OF-Pt::RIOD ORDINATES

VOLUMI:. = 1.00
2. 2. 3. 4. 6. 8. 10. 12. 14.

1.
17. 19. 21. 24. 27. 30. 33. 37. 40. 44.

77. 8·... 87. 9l.
49. 53. 57. 62. 67. 72. ,.
96. 100. 104. 10fl. 111. 114. 116. 11'1. 121. 123.

124. 126. 127. 127. 128. 128. 128. 128. 128. 128.

127. 127. 126. 124. 12:-. 121. 119. 117. 115. 113.

112. 110. 107. 105. 103. 101. 98. 96. 93. 90.

8B. 84. Bl. 78. 75. 71. 69. 66. 63. 61.

5B. 56. ~4. !j3. Sl. 49. 47. 46. 44. 42.

38. 37. 3~. 3::'. 34. 3-' 32. 3l.
41. 40. oJ.

30. 29. 28. 27. 26. 25. 24. 24. 23. 22.

21- 20. 20. 19. 18. 18. 17. 17. 16. 16.

15. 14. 14. 13. 13. 13. 12. 12. 11. 1l.

11. 10. 10. 10. 'I. 9. 9. 8. 8. B.

7. 7. 7. 7. 6. 6. 6. 6. 6. 5.

*** *** **il- **« ***

HYDR08RAPH AT STATION BAl:l

TOTAL RAINFALL = 3.70, TOTAL LOSS = 1.67, TOTAL EX~ESS = 2.03

PEAK FLOW TIME MAXIMUM AV£RAGE t'LI)W
6-HR 24-HR 72-HR 12. 42-HR

+ (CFS) (HR)
(CFS)

+ 229. 10.50 149. 7" 12. 72.
(INCHES) 1.34">' 1.3~0 1.3~0 1.3:='0

- j (AC-FT> 74. 74. 74. 74.

CUMULATIVE AREA = 1.03 SlOl MI

...
--- *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **« *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

31 KK

32 HC

**************
* ** COMB3 *
* ***************

HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF- HYDRClGRAPHS TO COMBINE

***



- -
***

- -
***

- -
***
- -

***
- -

***
- - - - - - - - -

HYDROGRAPH AT STATION COMI::l3

.. '" ~.

'.

. PEAl< FLOW TIME MAXiMUM AV~RAGE ~LQW

6-HR 24-Hk n-Hk 12.'t2-HR

+ (CFS) (HR)
(CFS)

+ 4284. 6.58 2646. 1$34. 1$34. 1$34.

( INCHES) 1.392 1.45:,) 1. ':5~, 1.453

(AC-F"Tl 1312. 1369. 1369. 1$69.

CUMULATIVE AREA • 17.67 SGl MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

~":,.;,,,,:..,~_ ..

.'

)

33 KK

34 BA

**************
* ** BA6B *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACT£RISTICS
TAREA 1.30 SUBBASIN AREA

PRECIPITATION DATA

~~~f~·~::;~{··

• • • • • • • • • •• rp-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

.J 8 PH

5-MIN
.77

HYDRO-:55
15-MIN

1.52
cO-MIN

2.66

DEI-'THS FOR O-PERCEN'I HYI-'(ITHFTI CAL STORM
• • • • • • • • • • • • • •• ·rp":40 •••••••••••••••

2-Hk 3-Hk 6-HR 12-HR 24-HR
2.~2 2.97 3.$~ 3.69 4.04

",,~~~.;.'r.·

35 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.3'::1
85.00

.00

S10RM AREA =

INl TIAL ABSTRACnON
CURVE NUMBt:::R
PERCENT IMfo'fRVICiUS AREA

1.30
....-:: ..•;:-

,.) 36 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 2.~0 LAG

***

UNIT HYDROGRAPH TRUNCArED F"ROM 176 TO 150 INT !ORVALS

UN1T HYDROGRAPH
150 t;;NO-OF-Pt;;RI0D ORDINAfES

VOLUME. = 1.00
.., 4 • 5. ~. 13. 17. 21."'.

44. 51. 58. 65. 75. 85. 94.

139. 149. 159. 169. 117. 1l0oi4. 191.

209. 212. 213. 213. 214. 213. 213.

204. 200. 196. 192. 188. 183. 179.

157. 151. 145. 138. 131. 123. 117.

94. 90. 1:16. tOP 71:1. 74. 71.

59. 57. 55. 52. 50. 48. 46.

...0 ..." fllt f'" '1(1 -.:.... '>~.

27. 32. $7.
105. 116. 128.
197. 202. 205.
212. 211- 201::1.
174. 169. 163.
111. 105. 98.
6~. 65. 62.
44. 42. 40.
"7 'lAo ?!"i.



-
• l

-
***

- - - - - - - - - - - - - - - - -"·JW. 'J"_""
_.. ._."vJ' • _.. _.. --0J__

ww.

24. 23. 2:..·• 21. 20. 1.... 11:!. 17. 16. 16.

15. 14. 14. 1.5. 12. 1'} 11. 11. 10. 10.

9. 9. 9. ~. 8. ~. 7. 7. 7. 6.

6. 5. 5. 5. 5. 5. 4. 4. 4.
6. 3. 3. 3. 3. 2.
4. 4. 3. 3. 3.

2. 2. 2. 2. 2.
2. 2. 2. 2. 2.

*** *** *** ***

HYDROGRAPH AT STATION BA6B

TOTAL RAINFALL = 3.70, TOTAL LOSS = 1.51, TOTAL EXCESS .. 2.19 :"(~ 0/

0 PEAK FLOW TIME MAXIMUM AVERAr.E ~LOW

6-HR 24-HR 72-HR 12.4Z-HR

~)
+ (CFSl (HRl

(CFSl
+ 399. 9.33 250. 121. 121. 121.

eo)
(INCHESl 1.78El 1.7«0 1.790 1.790

(AC-FTl 124. 124. 1:.24. 124.

~)

CUMULATIVE AREA = 1.30 l:iQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
ft,~'(;""
, ...... .,;,..

"<-'

J

.J

.)

37 KK·

38 BA

**************
* ** BA2 *
* *
**************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTl::RISTICS
TAREA 1.13 SUBBAl:ilN AREA

PRECIPITATION DATA

~:':-M·

;~·I. , .. ~

HYP(ITHFTICAL STORM

)

8 PH

5-MIN
.77

HYDRO-$5
1S-MIN

1.52
60-MIN

2.66

DEPTHS FOR O-PERCEN"l"
••••••••••••••• TP-40

2-HR 3-HR 6-HR
2.82 2.97 3.$5

12-HR
3.69

24-HR
4.04

• • • • • • • • . •• fP-'49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

:.J STORM AREA .. 1. 13

~J

{)

39 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.06
97.00

.00

INITIAL AB~lRA(':lION

CURVE NUMBI£R
PERCENl IMf-'f=.RVWlIS ARE:A

~)

40 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .25 LAG

***

WARNING *** TIME INTERVAL IS GREAfER fHAN .29*I..AG

332.
83.

1135.
52.•

1806.
.53.

1806.
21 •

UN IT HYIJRtlGRAPH
17 I':ND-I.lF-PI:-:RIOD ORDINATES

1408. 843. 524.
14. e. 3.

340. 211. 132.



- - - - - - - - - - - - - - - - - - -
48 HC HYDROGRAPH COMBINATION

IC(JMP 2 NUMBER (IF- HYURUGRAPHS TO (:OM~INE

***

*** *** *** *** ***

HYDROGRAPH AT SlATION COMB

+ 3073.

--.,

....~.~

;")

+

PEAl( FLOW

(CFS)

TIME MAXIMUM AV~RAr,E FLOW
6-HR 24-HR n-HR 12. 42-HR

(HR)
(CFS)

6.50 1:115. '\;;7. ,\;;7. 457.

<INCHES) 2.00't 2.1~0 2 •. 170 2.170

(AC-FTl 434. 46~. 469. 469.

CUMULATIVE AREA K 4.05 SQ MI

::'~t~;;;',·· ;~'"

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

,j

')

)

49 KK

50 BA

**************
* ** B38A *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .20 SUBBASIN AREA

~~~~}~f~~

PRECIPITATION DATA

HYPOTHE.TICAL,ST[lHM

STORM AREA = .20

8 PH

5-MIN
.77

HYDRO-$5
15-MIN

1.52
60-MIN

2.66

DEPTHS FOR 0-PERCEN1·
• • • • • • • • • • • • • •• TP-40

2-HR 3-HH 6-HR
2.82 2.97 3.$5

12-HR
3.69

24-HR
4.04

• • • • • • • • • •• TP-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

~~....~~.:.
:.t+..... \.;..;:.~f.-...

, )

--:;

51 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.22
90.00

.00

IN 1TI AL AB~;TRAL:l ION
CURVE NIJMB~R

PERCENT IMPERVIOUS ARE·A

CJ
52 UD SCS DIMENSIONLESS UNITGRAPH

TLA6 .65 LAG

***

UNIT HYDROGRAPH
41 END-OF-PERIOD URDINATeS

93. 118. 134.
54. 44. 37.
8. 6. 5.
1. 1. 1.

;

6.' 19. $7.
117. 103. 84.

17. 14. 11-
2. 2. 2.
o.

..-' *** *** ***

62.
66.

9.
1.

**.* ***

139.
31.

4.
1.

139.
25.

4.
o.

129.
20.

3.
o.



- - - - - - - - - - - - - - - - - - -HYDROGRAPH AT STATION B3t!A

TOTAL RAINFALL = 3.71. TOTAL LUoo .. 1.06. TOTAL EX~~b6 = 2.64

PEAl( FLOW TIME MAXIMUM AVI::RAr,E t"LIJW
6-HR 24-HR 72-HR 12. 42-HR

+ (CFS) (HR)
(CFS)

+ 259. 6.92 ::is. 27. 27. 27.

( INCHES) 2.54/ 2.605 2.605 2.1:·05

(AC-FT> 27. :l8. 2t!. 28.

CUMULATIVE AR~A = .20 6Q MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

!i...~..:;.~.',·, """_

-.'-

..J

)

53 KK

54 BA

**************
* ** BAl *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 2.44 SUaBASIN AREA

PRECIPITATION DATA

~I!r~·~~,4i:·

HYPtlTHFTICAl SHIRM...............8PH

:i-MIN
.77

HYDRO-J5
15-MIN

1.52
60-MIN

2.66

DEF-'THS FOR 0-P~RCEN1·

• • • • • • • • • • • • • •• TP-40
2-HR 3-HH 6~HR

2.82 2.97 3.$5

S1 (IRM 'AREA =

12-HR
3.69

2.44

24-HR
4.04

• • • • • • • • • •• rp-49 •••••••••••
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

t.?";''';~. : •.~

55 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.2::>
90.00

.00

INITIAL ASenRAC:1'ION
CURVE NIJMBt::R
PEHC:EN1 IMP~RVlCIliS AREA

56 UD SCS DIMENSIONI.ESS UNITGRAPH
TLAG .65 LAG

***

76.
1431.
206.

29.
1.

233.
1252.

169.
24.

150.
1024.
139.
20.

152.
807.
114.

17.

liN IT HYDROGRAPH
41 END-OF-PERIOD ORD1NAT~6

1132. 1441. 1630.
65J. 539. 447.
92. /7. 6~.

14. 12. 9.·

1698.
3-1:<:.
52.

7.

1690.
307.

43.
s.

1579.
247.

.$5.
3.

*** *** *** *** ***

HYOROGRAPH AT STATIuN BAl

TOTAL RAINFALL .. 3.69. TOTAL LOS6 = 1.06. TOTAL EXt:~Sli:i = 2.63

PEAK FLOW TIME
6-HR

MAXIMUM AV~RAGE t"LOW
24-HR 72-HR 12. 42-HR

.._-_ •...._------



- - - - - - - - - - - - - - - - - - -
+ (CFS) (HR)

(CFS)
329•

3116. 6.92 664. 329. .S:.l9.
+ 2.590 2.590(INCHES) 2.5::H 2.590

(AC-FT> 329. 3.$7. 3.$7. 337.

CUMULATIVE AREA = 2.44 ~l;! Ml



- - - - - - - - - - - - - - - - - - -... -, ....... _.
'JO

_.., .... J • .. _... ...... .~. _ .... ...·w • -'- ~ .... . ~.-
... _- .. _.... _. --

20 NOV 1415 28 o. * 20 NOV 1725 66 50. * 20 NOV 203~ 104 3~/. * 20 NOV 2345 142 86.

20 NOV 1420 29 o. * 20 NIlV 1/30 67 :53. * 20 NOV 2040 105 316. * 20 NOV 2.550 143 85.

20 NOV 1425 30 O. * 20 NOV 17::!-5 68 5,. * 20 NOV 2045 106 29El. * 20 NOV 23::'5 144 84.

20 NOV 1430 31 o. * 20 NOV 1740 69 61. * 20 NOV 2050 107 281. * 21 NOV 0000 145 83.

20 NOV 1435 32 o. * 20 NOV 1745 70 61:'.. * 20 NOV 205:':1 10l:l 267. * 21 NOV 0005 146 81.

20 NOV 1440 33 O. * 20 NOV 1/50 71 til. * 20 NOV 2100 109 2:54. * 21 NOV 0010 147 80.

20 NOV 1445 34 o. * 20 NOV 17b5 72 103. * 20 NOV 2105 110 242. * 21 NOV 0015 14l:l 79.

20 NOV 1450 35 O. * 20 NOV 1800 /3 143. * 20 NOV 2110 111 231- * 21 NOV 0020 149 78.

20 NOV 1455 36 o. * 20 NOV 1805 74 211. * 20 NOV 2115 112 221- * 21 NOV 0025 150 77.

20 NOV 1500 37 o. * 20 NOV 11::11 0 IS .530. * 20 NOV 2120 113 211. *
20 NOV 1505 38 o. * 20 NOV 1815 76 54:":.• * 20 NOV 2125 114 201- *

* * *
***************************************************«*********************~*********************************************************

: '::. ~:"',:~.' ~ ..

'~"t

PEAK FLOW TIME MAXIMUM AV~RAr,E FLOW
6-HR 24-HR 72-HR 12. 42-HR

Cl + (CFS) (HR)
(CFS)

+ 3375. 6.92 719. ..s56. .s06 • .s56•
I') ( INCHES) 2.533 2.59:<: 2.592 2.592

(AC-FT> .5::i7. 365• 365. 365.

CUMULATIVE AREA R 2.64 Slil I'll

.:;.J

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***
~~~!:r>~~>:' <-'

')

)

60 KK

**************
* ** ESTER *
* *
**************

HYDROGRAPH ROUTING DATA

61 RS STORAGE ROUTI NG
NSTf'S

ITYP
RSVRIC

X

1
I:::I.I::V

1015.00
.00

NUMBER (IF. SUBRE:.ACHf- S
TYPE OF !NI rIAL CONDITION
IN 1Tl AL CONI.ll TWN

WORKING RAND D COF-FFIti~NT

'I.~.•';,~'r--~":,

';.".... "

SPILLWAY CRE.'~T ELFVATWN
SPILLWAY WIOTH
WEIR CUE:.FFlCI"'NT
EXPONENT OF HF-AD

ELEVATION AT CENTER (IF
CRUSS-SECTIONAL AREA
COEf'FICIE.NT
EXPONENT OF HEAD

LOW-LEVEL OUTLET
ELEVL
CAREA

COQL
EXPL

j

63 SV

,)
65 SE

~J
62 SL

S;J

.J
67 SS

STORAGE

ELEVATION

SPILLWAY
CREL

SPWID
COQW
EXPW

. 0
190.1 8 .....

1015.00 .1015.eo
1029.30

1017.20
63.60

.60

.50

1050.00
.00
.00

1.50

27.2

1017.30

45.8

1011:1.80

DUTLEl

65.0

1020.30

84.6

1021.80

104.7

1023.30

125.3

1024.80

146.4

1026.30

168.0

1027.80

***

CIlMF'IJrt::D OUTt='LOW-~I_~VATlON DATA



()

::.;

- - - - - - - - - - - - - - - - - - -OUTFLOW .00 .00 6S0.S~ 714.74 793.01 890.S3 101S.41 1 HH.02 1411. 18 1752.7S

ELEVATION 101S.00 1017.20 1021.72 1022.65 1023.91 102S.67 1028.21 1032.09 1038.46 lOS0.00

CUMf-'U)ELI STORA8!:.-OU)FLUI~-ELEVATION DATA

STORAGE .00 8.90 25.98 27.20 45.80 65.00 83.::53 84.60 96.05 104.70

OUTFLOW .00 .00 .00 96.77 387.11 5::S8.84 650.5~ 656.39 714.74 7SO.87

ELEVATION 1015.00 1015.80 1017.20 1017.,30 1011:'1.80 1020.30 1021.72 1021.80 1022.65 1023.30

STORAGE 113.13 125.30 13'/.50 146.40 168.00 174.01 190.10 231.23 325.08 495.08

OUTFLOW 793.01 843.70 890.03 923. ',~2 996.41 1015.41 1064.::57 1181.02 1411.18 1152.15

ELEVATION 1023.91 1024.80 1025.67 .1026.30 1027.80 1028.21 1029.30 1032.09 1038.46 1050.00 ":'~<':"''':'''~'

""., .

*** *** *** *** ***

HYDROGRAPH AT STATION E~TE::R

") PEAK FLOW TIME
6-HR

MAXIMUM AVERAGE FLOW
24-HR 72-HR 12. 42-HR

+

+

(CFS)

1072.

(HR)

7.67
(CFS)

( INCHES)
(AC-FT>

674.
2.374
334.

3:l6.
2.3'/4

.$34.

:526.
2.3'/4

..534 •

326.
2.374

.$34 •
t~~'~<?:~~:~~;:~

MAXIMUM AVERAGE STAGE
24-HR 72-HR

MAXIMUM AV!:.RAl::i£:. SnIRA(~£:.

24,·HR 72,-HR
PEAK STORAGE TIME

J
+ (AC-FT> (HR)

193. 7.67
'J

PEAK STAGE TIME

,J + (FEET> (HR)
1029.47 7.67

6-HR

103.

6-HR

1023.07

CUMULATIVE AREA =

51.

1018.96

2.64 SI;) MI

51.

10W.96

12. 42,-HR

51.

12. 42-Hf<

1018.96

",)
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ****** *** *** *** *** *** *** ***

.J

~)

o

j

68 KK

69 BA

**************
* ** BA7A *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.72 SUBBAS1N ARFA

PRECIPITATION DATA

HYPlnHE-i'ICAL SlllRM
8 PH

5-MIN
.77

HYDRO-.$S
lS-MIN

1.52
60-MIN

2.66

DE..,lHS FOR O-PERCEONT
• • • • • • • • • • • • • •• 'fP-40

2-HR 3-HR 6-HR
2.~2 2.97 3.:5S

12-HR
3.69

24-HR
4.04

• • • • • • • • • •• fP-49 •••••••.•••
2-DAY 4-DAY 7-DAY lO-OAY

.00 .00 .00 .00

70 LS SCS LOSS RATE

STORM AREA = 1.72



- - _. - - - - - - - - - _.- - - - - -STRTL
CRVNBR

RTIMP

.25
l:l9.00

.00

I NIT I Al AB~:"I RAe") ION
CURVE NUMBt::R
PEkCEN"\ IM~'ERVIOlIS AREA

71 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1~32 LAG

PEAK FLOW TIME
:J

+ (CFS) (HR)

") + 1219. 7.58

)

'.

~ .:::

11.
474.
531.
202.

76.
28.
10.
4.
O.

***

TOTAL RAINFALL =

***

UNIT HYDROGRAPH
81 END-t1F-PE.RIlID (IRDINA1ES

28. 54. 86. 120. 165. 217. "2./7. 346. 414.

523. 564. 588. 605. 60'1 •• 601:1. 603. 581. 55'l.

502. 471. 434. 393. .Hl:l. 310• :U5. 249. 225.

184. 166. 153. 139. 126. 115. 103. 92. 84.

69. 62. :57. 51. 46, 42. 3l:l. 34. 31.

25. 23. 21- 1'1. 17. 16. 14. 13. 11.

9. 8. l:l. 7. 6. 6. 6. 5. 5.

4. 3. 3. 3. 2. 2. 1. 1. 1.

*** *** *** ***

HYDROGRAPH AT STATIUN BA7A

3.69. TOTAL L(lSS • 1.16. TOTAL EXCESS = 2.54

MAXIMUM AVI::RAGE t'"LOW
6-HR 24-HR 72-HR 12. 42-HR

(CFS)
44l:l. 219. "2.19. 219.

(INCHES) 2.423 2.45~ 2.450 2.45~

(AC-FT> 222. '),25. '),25. 225.

CUMULATIVE AREA • 1.72 SQ MI

~_;'E~~"""~" .

t:~7~~I~?;t·~

.:""':...'.1'\1 ............ ,..::":'"

~.~ ... ":'

*** *** *** *** *** *** *** *** *** *** *** *** **« *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

,J

",)

~J

u

72 KK

73 HC

**************
* ** COMB *
* ***************

HYDROGRAPH COMBINATION
ICOMP 2 NLIMBER (IF HYDROGRAPHS TO COMBINE

***

.J

*** *** *** *** ***

HYDROGRAPH AT STATION COMB

PEAK FLOW TIME MAXIMUM AVI::RAGE FLOW
6-Hk 24-HR 72-Hk 12. 42-Hk

+ (CFS) (HR)
(CFS)

+ 2288. 7.58 11:21. 5~5. ~~5. 545.

(INCHES) 2.391 2.406 2.406 2.406

(AC-FT> :556. 059. !,)59. ~59.



- - - - - - - - - - - - - - - - - - --. CUMULATIVE AR~A = 4.~6 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

(~!

~)

~.)

74 KK

75 BA

**************
* ** BA7 *
* *
**************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.65 SU~BASIN ARFA

PRECIPITATION DATA

V:'~~'; • '.

HYPOTHt:'1I CAL STORM
"\

8 PH

5-MIN
.77

HYDRO-.5:i
IS-MIN

1.52
60-MIN

2.66

DEPTHS FOR O-PEHCENT
• • • • • • • • • • • • • •• TP-40

2-HR 3-HR 6-HR
2.82 2.97 3.~5

STORM AREA =

12-HR
3.69

1.65

24-HR
4.04

•• • • • • • • • •• fP-49 •••••••••••
2-DAV 4-DAY 7-DAV 10-DAY

.00 .00 .00 .00

;~~~,.,~~~.~~:f\

'J

76 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.25
89.00

.00

INITIAL ABSTRACTION
CURVE NIJMB"'R
PERCENl IMPERVIOUS AREA

)
77 UD SCS DIMENS.IONI..ESS UNITGRAPH

TLAG 1.31 LAG

***

. IINIT HYDROGRAPH
;;:'~',:';".~~'"'I"'" .

81 END-elF-PERIOD ORDINATES
.. :.;, ..... "

11. 27. 0'" t::l4. 118. 162. 213. 271. ..539. 405 •....
463. 509. 549. 571. 5E'l::i. 589. 587. 580. 559. 5:::!;5.

509. 481. 449. 413. .572. 32t::l • 292. 260. 2$5. 212.

) 191. 173. 158. 144. 131. 119. 10E!. 97. 86. 79.

72. 64. 59. 03. 48. 43. 39. ..sS. 32• 29.

26. 23. 21. 19. 17. 16. 14. 13. 12. 11.

i 10. 9. 8. 7. 6. 6. 6. 5. 5. 4.

4. 3. 3. 3. 2. 2. 1. 1. 1. O.

O•
.1

*** *** *** *** ***

'~J
HVDROGRAPH AT STATION BA7

TOTAL RAINFALL = 3.70, TOTAL LUSS = 1.16, TOTAL EXCESS = 2.54

..;
PEAK FLOW TIME MAXIMUM AVliRAI.E ...-LOW

6-HR 24-HR 72-HR 12. 42-HR

+ (CFS) (HR)
(CFS)

+ 1177. 7.58 430. 211. 211. 211.
(INCHES) 2.425 2.1I56 2.'156 2.456

(AC-t"T) 21.3. 216. 216. 216.

CUMULATIVE AREA = 1.65 Sf.! MI



- - - - - - - - - - - - - - - - - - -
*** *** *** *** *** *** *** *** *** *** *** *** **« *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

,.,,

"';

78 KK

79 HC

**************
* ** COMB *
* *
**************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDR(IGRAPHS TO COMBINE.

***

",,-. ~..:..:..- -

.' i

_I

,)

*** *** *** 'If-** ***

HYDROGRAPH AT STATION COMB

F'EAK FLOW TIME MAXIMUM AVERAGE ~LOW

6-Hf< 24-Hf< 72-Hf< 12. 42-HR

+ (CFS) (HR)
(CFS)

+ 3465. 7.38 1050. 156. 106. 156.

( INCHES) 2.39El 2.420 2."120 2.420

(AC-~n 769. 176. 176. 776.

CUMULATIVE. AREA ~ 6.01 Sf.! MI

~~~:.': -, '.~:

.J *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

• J

80 KK

**************
* ** ELLIT *
* ***************

HYDROGRAPH ROUTING DATA

-'-. ".. ~

.; i~ •

.,1

,)

81 RS STORAGE ROUTI NG
NSTPS

ITYP
RSVRIC

X

1
EI.£V

1016.00
.00

NUMBER OF SUBRE,ACHFS
TYPE OF INITIAL CONDITION
INITIAL CONIIITION

!>IORI(1I'll; RAND 0 COEFI"ICII::':NT

:J

.i

83 SV

85 SE

STORAGE .0 12.8 25.B 38.9 52.1 65.4 78.8 92.4 106.1 110.7

119.9

ELEVATION 1016.00 1016.70 1017.40 1018.10 1011:1.80 101'7.50 1020.20 1020.90 1021.60 1021.80

1022.30

82 SL LOW-LEVEL OUTLET
ELEVL 101B.00
CAREA 50.30

COQL .60
EXPL .50

ELEVATION AT CEN"ER (IF OUTLE'l'
CRUSS-SECTIONAL AR~A

COEf-FICIENT
EXPONENT OF HEAD

87 SS SPILLWAY
CREL

SPWID
1050.00

.00
SPILLWAY CREST ELEVATICIN
SPILLWAY WIDfH



- - - - - - - - - - - - - - - - - - -COtlW
EXPW

.00 WE:.IR C(IEt-Fl(;lENl
1.50 EXPON~NT OF HF.AD

***

OUTFLOW
ELEVATION

CI1MPU f£D f1IJTI"LIlW-i::L1::VAT ION DATA

.00 .00 486.20 5~.5.54 59f-.02 671. 91 76'1.94 901.45 1087.15 136'>'.21

1016.00 1018.00 10'22.04 1022.90 1024.06 1025.7i 102S.12 1031.87 1038.17 1050.00

COMt-'UTEI.1 STClRAGI:.-lIU1FLUI~-ELFVAl ION DATA
l-,.::~:·!:~:.

.00 12.80 25.80 37.03 3S.90 52.10 65.40 7S.80 92.40 106.10

.00 .00 .00 .00 76.53 216.49 2<,'f-.44 3:><,'.01 412.19 459.24

1016.00 1016.70 1017.40 1011:1.00 101S.10 1011:1. SO 1019.50 1020.20 1020.90 1021. 60

110.70 115.02 119.90 130.86 152.35 182.57 276.96 2'>'6.00 411.98 629.58

471.83 41:16.20 501.91 535.54 596.02 671.91 769.94 901.45 1087.15 1369.21

1021. 80 1027.04 1027.30 10:0.90 1024.06 1025.71 1028.12 1031.87 1038.17 1050.00

MAXIMUM AV~RAGE ,FLOW
6-HI< 24-HR 72-HR

(CFS)
81:16. 428. 428.

( INCHES) 1.3"/0 1.3'/0 1.3'/0
(AC-FTl 439. 4.59. 4.39.

MAX I MUM AVE::RAGE:. filCIRAGE::
6-HR 24-HR n-HR

318. 154. 154.

HYDROGRAPH AT STATION
*** ***

6-HR

'Jt**

ELL IT

MAXIMUM AV~RAGE STAGE
24-HR 72-HR

***

12. 42-HR

42S.
1.3"/0

439.

12. 42-HR

154.

12. 42-HR

.J-

~f~~~~~~··

...,-~~:..~ .....; ..
1.~U'~ ".. -. (""0("'

1033.11

CUMULATIVE AREA =

10::':4.28

6.01 SQ MI

102'1.28 1024.28

d - RUNClFF- SUMMARY
I"LOW IN CUBIC I-'EET PER SECOND

~)
TIME:. IN HOURS. ARE:.A IN SQUARE MILFS

PF.AK fIME f1F AV~RAGE I-'LOW FOR MAXIMUM P~RIOD BASIN MAXIMUM TIME OF

'oJ OPERATION STATION FLOI~ PEAK AREA STAGE MAX STAGE

+ 6-H!"lUR 24-HOUR 72-HOUR

-' HYDROGRAPH AT
+ BA4 3591. 6.67 56H. 2f11. 281. 2.15

HYDROGRAPH AT
+ BAS 1997. 10.9:<: 127~. 617. 617. 9.50

2 COMBINED AT
+ COMBI 3665. 6.67 1782. 89'1. eWI. 11.65

.; HVDROGRAPH AT
of- BA3 7qR. A."'iO "'". "',.., ....... .......



- - - - - - - - - - - - - - - - - - -.... _-- ... _OJ • ~V. • vV
, .- .. _.

HYDROGRAPH AT
11.00 64'1'. 314. 314. 4.69

+ BA6 1024.

2 COMBINED AT
1030. 11.00 71l:l. 364. 364. 4.99

+ COMB

HYDROGRAPH AT
10.50 14'1'. 72. 72. 1.03

+ BAB 22'1'.

3 COMBINED AT
6.58 2646. 13~4. 13;$4. 17.67

COMB3 4284. ·~'1~"'i"'-·.

+

',.1 HYDROGRAPH AT 121- 1.30
BA6B 39<,0. 9.33 250. 121.

+

': HYOROGRAPH AT 196. 1'1'6. 1.13
BA=t 3042. 6.50 383.

+

HYOROGRAPH AT
9.B3 21:1'1. 140. 140. 1.62

+ BA6A 444.

.. ) 2 COMBINED AT
6.50 631. 336. 336. 2.75

+ COMBS 3057.

2 COMBINED AT
6.50 B75. 457. 457. 4.05 ~~;1Y'~'~f'

+ COMB 3073.

) HYDROGRAPH AT
259. 6.'>'2 5b. 27. 27. .20

B38A+
." "

) HVDROGRAPH AT
3116. 6.92 664. 32'1'. 329. 2.44

+ BAl

2 COMBINED AT
3375. 6.9:': 71'1. 356. 306. 2.64

+ COMB

ROUTED TO 674. 326. 326. 2.64 ~~.

ESTER 1072. 7.67 1029.47 7.67 •...~"::"" 1. ..:. ••"+
+

HVDROGRAPH AT
1219. 7.58 441:1. 21<,0. 21<>'. 1.72

+ BA7A

)
2 COMBINED AT

7.58 1121. 545. 545. 4.36
-eo COMB 221:18.

.)
HYDROGRAPH AT

7.58 430. 211. 211. 1.65
+ BA7 117'1.

:.)
2 COMBINED AT

7.58 15bO. 756. 756. 6.01
+ COMB 3465.

'J
ROUTED TO

10.00 886. 421:1. 428. 6.01
+ ELL IT 1102. 1038.79 10.0l)

.i + HH,:-l INfo'lIT
PA(.;E 1

1
.. 4 C" 6 7 8 ••••• 9 •••••• 10

LINE 10••••••• 1••••••• 2 ••••••• 'J. • • • • •• • •••••• .,....... ••••••• ••••••• ••

1
2
3
4... *** WARN~NG *** ZZ-CARD MISSIN~
5



- - - - - - - - - - - - - - - - ­5!/Jcj¢9 - -

~~)

1 ****F~OOD HYDROGRAPH PACKAGE HEC-l (IBM XT 512K VERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616

****
SEGMENT 2 - 51ST AVENlE TO STATION 720

100 yr - 24 hr event

.
THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS, .AND THE NUMBER OF PLANS ARE REDUCED TO 3

!~::'!'J. ";

"",,.
"

~>-t

1

LINE

HEC-1 INPUT

III 1 2 t .. t 3 4 5 6 7 8 9 t .. 10

PAGE 1

1
2
3

4
5

III
m
m
*ItIAGRAM
IT
10

SOUTH MOUNTAIN BASIN
HYDROLOGY ANALYSIS EXISTING CONDITIONS
100 YEAR 24 HR STORM

5 21MAY87 1200.0 150.00
3

r{-\t~~~::~~· f .,

j

'i

.I

6
7
8
9

10

11
12

13
14
15
16

17
Hl

19
20

21
22

23
24
2~.S

:26

27
2n

29
~,o

31
32

3:~.

3.t.~

KK SW1
BA 1.45
PH 0 .77 1.52 2.66 2.82 2.97 3.35 ::) .. 6 el 4.04

LS 94.00
UD .52

Kr; CHANNEL SECTION X-32
RK 5700 0.025 0.035 TRAP 30.00 0.00

KK SW2
BA .54

~-""'~)~'''t=''''

LS 94.00
;.:.....:

LID .33

KK COMBl
He 2

KK CHANNEL SECTION X~33

RK 3300 0.023 0.035 TRAP 30.00 0.00

KK CHANNEL SECTION 33-A
RK 3300 0.023 0.035 rnAP 50.00 0.00

KK SW3
Bt", .27
L<,' 82.00
UD ~94

KI"; COMBI
He 2

t<t:; SW5
Bt"l ,.47

L~3 94.()()
un .2B

t;K CHANNEL SECTION j-3t
<;r:: 1700 0 ... 022 O,.()4 TRAP 30.00 () '. (J ,~)



- - - - - - - - - - - - - - - -
FriGE ::.

- - -
III f t 1 .. to t .. 2 .. t t .. 3 to •. t 4 t .. t + t 5 t 6 to .. 7 t t 8 9 t t 10

-~1

.:)

KK
Ill't
LS
uri

SW7
.34

.42
94.00

n
KK COHIll
HC 3

Kt\ COHBl
HC 2

.,

KK
RK

KK
Ill't
LS
UD

CHI'tNNEL THRU SECTION X-38
3200 0.016 0.035

SWB
.20

94.00
.45

TRAP 40.00 0.00

~:~' ;.~..•~~.

)

)

)

.J

:_l

KK
BA
L.S
uri

Kt\
BA
L.S
UD

KK
Bf\
LS
UD

KK
BA
LS
UD

KK
BA
L8
UD

SW8A
0.14

0.14

SW4
.25

.68

SW9
.35

.99

SW10
.13

.71

SWl.1
.10

.50

94.00

94.00

88.00

88.00

B8.C)O

~_~"'" ·_r ..~

SCHEMATIC DIAGRAM OF STREAM NETWORK
:l

INPUT
L.INE

r-HJ t

(V) r-~()UTING

( t) cnl\lf·.!F:·~·~·:)F~

KK COMB2
He 7
zz

l---}' DIVERSION OR PUMP FLOW

(.(---) R~TlJR~ n~ lTVERT~r! OR PUMPEr, FLO~



- -
6

11

13

- -
~>~l 1.

""
""CHf,

-
SW2

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

~-.·r

'".

~',

;J

.i./

19

21

23

27

29

33

35

37

41

COME1 .••••••••.•••
V

""CHAN
V
V

CHAN

SW3

COME1 ••••••••••••

SW5
V
V

CHAN
V
V

CHAN

SW6

SW7

:t"":;~;:

./

45

47

49

53

I;'-~

...J"..'

~:;9

63

6'7

7::.

COMB1 ••••••••••••••••••••••••
v
V

CHAN

SW13

COMBl f •••••••••• +

SW8A

SW4

SW'1

8W10

SWl .~

.-



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

'-'-1

:I.

75 COMl(2 to ~ ~ .. to .. t t t to + '" t to " ..

11**' RUNOFF ALSO COMPUTED AT THIS LOCATION
****

FLOOD HYDROGRAPH PACKAGE HEC~1 IIBM XT 512K VERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGINEERS. THE HYDROLOGIC ENGINEERING CENTER. 609 SECOND STREET. DAVIS, CA. 95616

****

SOUTH MOUNTAIN BASIN ~~,
HYDROLOGY ANALYSIS EXISTING CONDITIONS
100 YEAR 24 HR STORM

('.~

;)

5 10 OUTPUT CONTROL VARIABLES
IPRNT 3
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYIIROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

IIIATE
!TIME

NQ
NIIIIATE
NDTIME

I1ATA
5

21MAYB7
1200

150
22MYB7

0025

MINUTES IN COMPUTATION INTERVAL
STARTING I1ATE
STARTING TIME
NUMBER OF HYIIROGRAPH ORDINATES
ENDING DATE
ENIIING TIME

t~~~r~·r·~>·f:'·- .

·1

,)

)

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

.OB HOUF:S
12.42 HOURS

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 1** *** *** ***
,~~~~t .. · ... _.. ~.

**************
* *6 KK * SWl *
* ***************

SUBBASIN RUNOFF I1ATA
•. J

~J

7 BA SUBBASIN CHARACTERISTICS
TAREA 1.45 SUBBASIN AREA

PRECIPITATION DATA

TP-49 + •• to '" • + i- • '!:- i-

",-I

_J

8 PH

~5-MI N
.77

HYDRO-35
IS-MIN

1 ~~
.t~~

60--MIN
2.66

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
to ... to ...... t • t .. .. .. ..... TF'-4() t ........... (- •••••• + (-

2-HR 3-HR 6-HR 12-HR 24-HR
2.82 2.97 3.35 3.69 4.04

STORM AREA = 1.45

2-DAY 4-DAY
.00 .00

7-·DAY JO····Df~Y

.00 .00

9 .LS ses LOSS RATE
STRTL

CRVNBR
RTIMP

.13 INITIAL ABSTRACTION
94.00 CURVE NUMBER

~oo PERCEN~· IMPERVIOUS AREA

10 un S:S I:IMENSIONLESS UNITGRAPH
TLAG .5~ 1.. AG



- - - - - - - - - -
***

- - - - - - - - -
80. 2~33. 477. 808.

658. 503t 3S'4. 314.
58. 4"" 36. 28..J.

5. 3. 1.

UNIT HYDHOGRAPH
33 END-OF-PEHIOD ORDINATES

1080, 1227. 1242.
249. 193. 153.

22. 17. 14.

1169.
120.

11.

1():!,7.
9;;;,

9.

868.
73.

7.

HYDROGRAPH AT STATION
*** *** *** ***

SWl

***
.:_. ~.

TOTAL RAINFALL = 3.70, TOTAL LOSS = .67, TOTAL EXCESS = 3.03

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR

+ (CFS) (HR)
(CFS)

+ 2450. 6.75 449. 226. 226. 226.
(INCHES) 2.881 2.998 2.998 2.998

( I\C-FT> 223. 232. 232. 232.

CUMULATIVE I\REA = 1.45 SO MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

~~~:.~'\:~~.~

HYDROGRI\PH ROUTING DATA

11 Kt(

**************
* ** CHA *
* ***************

NNEL SECTION X-32

~:"~'~":"",.._,
{--:"-.-

12 RK KINEMATIC WAVE
L
S
N

CA
SHAPE

WI'
Z

STF{EAM ROUTING
5700. CHANNEL LENGTH
.0250 SLOPE

.035 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRI\P CHANNEL SHAPE
30.00 BOTTOM WIDTH OR DIAMETER

.00 SIDE SLOF'E

***

KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC PARAMETERS
ALPHA M DT (MIN)
".6972 1.667 1.25

DX (FT)
2850.00

*** *** *::-p¥- *"''''"1"r· ***
HYDROGRAPH AT STATION CHA

PEAI': F'.. m,l TIME
t··HR

MAXIMUM AVERAGE FLOW
24-HR 72-HR -I" .:'),':)-Hn



- +-(CFS) - -(HF>l - - - - - - - - - - - - --- -
+ 2424~

(CFS)
6.75 449. 224+ 224.

(INCHES) 2.880 2.7'78 2.97B
(f,C-FT) 22~~, " 230~

")7.'\"-,.J .....

CUMULATIVE AREA = 1.45 SO MI

224.
2.978

230.

'** *" *** *** *** **' *** '** '" *** *.* **. **' '*' *'* *** ••* "* '** *" *** '1' *** **' '1* **' '** *** *'* '*' *** *'* ***
'-'I

I')

13 KK

14 Bf\

""'*'**'******
* *, SW2 *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .54 SUBBASIN AREA

PRECIPITATION DATA : t'~"'" l,,~ ..~ ...

-'

)

8 PH

5-MIN
.77

HYDRO-35
15-MIN

1.52
60-MIN

2.66

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
.. t TFI_40 t t .. .. .. .. .. .. .. .. .. .. .t t t"" TF'-49 .. t t t t t t t

2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.82 2.97 3.35 3.69 4.04 .00 .00 .00 .00

STORM AREA = .54

-) 15 LS SCS LOSS RATE
STRTL

CRVNBR
BTIMP

.13
94.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

, ...... '.~ '..... ;" ol >,'

16 un 5CS DIMENSIONLESS UNITGRflPH
TLflG .33 LAG

***
UNIT HYDROGRAPH

22 END-OF-PERIOD ORDINATES
685. 578. 418.
22. 15. 10.

-}

-.:)

85. 272. 544. 693.
94. 65. 45. 31.

2. O.

*'* *'* ***
HYDROGRAPH AT STATION

***
SW2

***

277.
7.

192.
6.

136.
4.

TOTAL RAINFALL = 3.70, TOTAL LOSS = .67. TOTAL EXCESS = 3;03 -

6'--HR

(CFS)

MAXIMUM AVERAGE FLOW
24-HR 72-HR

.,.

+

PEAt, FLOW

(CFSl

1193"

TH'IE

(HI~)

6 t ~)8

(INCHES)
(f\C-FT)

16U
?B<})O

enC."_I.

8~; ..
3.016

B7.

e) I:::cJ .......

3.016
87.

12.42-HR

8 c ­
.J.

3.016
87.

CUMULATIVE AREA E ,.~.IL.. SQ MI



- - - - - - - - - - - - - - - - - - -
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ****** *** *** *** *** *** *** *** *** *** ***

17 r;r;

18 He

**************
* ** COMBI *
* ***************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

~L' ~~-; ".-.:

~ .
. '

*** *** *** ***
***

***
HYDROGRAPH AT STATION COMBl

)

)

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HF\ 72-HR 12.42-HR

+ (CFS) (HR)
(CFS)

+ 3380. 6.67 617. 309. 309. 309.
<INCHES) 2.881 2.988 2.988 2.988

(AC-FT) 306. 317. 317. 317.

CUMULATIVE ~REA = 1.99 Sel MI.

*** *** *** *** *** *** *** *** *** *** *** *** *** ***.*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

~:r.{~::~·~:<i~

19 KK

**************
* ** CHAN *
* ***************

NEL SECTION X-33

~:-.~.;;.. ~.'~.,

'.. _...... ~

HYDROGRAPH ROUTING DATA

,'J

20 RK KINEMATIC WAVE
L
S
N

CA
SHAPE

WD
Z

STREAM ROUTING
3300. CHANNEL LENGTH
.0230 SLOPE

.035 CHANNEL ROUGHNESS COEFFICIENT·
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
30.00 BOTTOM WIDTH OR DIAMETER

.00 SIDE SLOPE

***

KINEMATIC STREAM ROUTING USED FOR THIS REACH

lOMPl,ITE1:1 KINEMA1'Y PARAMETERS
ALPHA DT (MIN)
~6687 1.• 66 ].t2~;

D'c ('-T)
16~.;0.()O

~t: ~\};.: ;~., ~!~ 'l!- ~~':~~: ~~. *** ~:::*il\



- - - - - - - - - - - - - - - - - - -
HYDRO GRAPH AT STATION CHAN

(···HF:
MAXIMUM AVERAGE FLOW

24-HR 72-HR
+

+

F'EMI;; FLOl,)

(CFS)

3354.

TIME

(HFO

6 -,.,.,;J
(CFS)

(INCHES)
(AC-FTl

618.
2.8B,?
306.

309.
2.984
317.

309.
2.9B4
317.

12.42-t-m

309.
2.984

317.

r":t:

CUMULATIVE AREA = 1.99 SO MI .·.·r

! *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

)

21 KK

**************
* ** CHAN *
* ***************

NEL SECTION 33-A

HYDROGRAPH ROUTING DATA ~U4r.::~··~.(,,·\ .
;.:-"....':...:},.~.

.J

)

)

22 RK KINEMATIC WAVE
L
S
N

CA
E,HAPE

WI!
Z

STREAM F;OUTING
3300. CHANNEL LENGTH
.0230 SLOPE

.035 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
50.00 BOTTOM WIDTH OR DIAMETER

.00 S!IiE SLOPE

***

KINEMATIC STREAM ROUTING USED FOR THIS REACH

!......:~.' ...
~,.,,~ ..- .

COMPUTED KINEMATIC PARAMETERS
ALPHA M DT (MIN)
.4757 1.667 1.25

DX (FT)

1650.00

*** *** *** *** ***
HYDROGRAPH AT STATION CHAN

PEAK FLOW TIME
6-HR

MAXIMUM AVERAGE FLOW
24-HR 72-HR 12.42-HR

+

-1

(CFS)

3339,.

(HR)

6(·75
(C~FS )

(INCHES)
(AC-FTI

{) lD to

2.886
:~06+

307.
2.971
315.

307.
2.971
31~).

307.
2.971

315.

CUMULATIVE AREA = 1.9S) SQ HI

*** *** w** *** *** *** *** *** ~*~ *** **~ *~* *** *** *** *** *** *** *** *~* **w *** *** *** *** ~** *** *** ~~** tk~: *** **~ ;~~~~



- - - - - - - - - - - - - - - - - - -
23 1<1-,

**************
* ** SW3 *
* ***************

SUBBASIN RUNOFF DATA

24 FlA SUBBASIN CHARACTERISTICS
.TAREA .27 SUBBASIN AREA

PRECIPITATION DATA

..............................
HYPOTHETICAL STORM

TP-49 •••••.•..•.
7-ItAY 10-DAY

.00 .00
4-DAY

.00
2-DAY

.00
24-HR

4.04
12-HR
3.69

DEPTHS FOR O-PERCENT
.. .. .. .. .. t ...... t .... t t.. TP-40
2-HR 3-HR 6-HR
2.82 2.97' 3.35

.. .. ... .. ..
bO-MIN

2.66

HYDRO-35
15-MIN

1.52

... t ....

5-MIN
.77

8 PH

~­
• -.1

r,
'.":

STORM AREA = .27

25 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.44
82.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

26 UII SCS DIMENSIONLESS UNITGRAPH
TLAG .94 LAG

~ .. ,:..'t.'c;...

j

***
UNIT HYDRO GRAPH

58 END-OF-PERIOD ORDINATES
46. 65. 86.

117. 108. 98.
31. 27. 24.

8. 7. 6.

'J

. )
3.

132.
53.
14.
3.
1.

***

10. 20. 32.
133. 131 • 125.
46. 40. 35.
12. 10. 9.
3. 3.

..,
~.

1. 1. 1.

*** ***
HYDROGRAPH AT STATION

2 •
o.

***
SW3

..,
~.

O.
1 •
O.

***

105. 118. 127.
86. 7~~ • 61..
20. 18. 16.
" " 4.-... ".
1 • 1. 1.
O.

.~.:..... ~ .... .....

TOTAL RAINFALL = 3.70, TOTAL LOSS = 1.75, TOTAL EXCESS = 1.95

6-HR

(CFS)

MAXIMUM AVERAGE FLOW
24-HR 72-HR

....i

"-~'

+
{-

PEAK FLOW

(CFS)

1<)3.

TIME

(HR)

7 l- 2~j

(INCHES)
(AC-FT)

C"c:·
.J .., ~

1.891
27.

27.
1.905

27.

27.
1.905

27.

12.42-HR

27.
1.905

27.

CUMULAYIVE AREA c • 27 ~"Q MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

.., .." v.r
t.<*************
;\< *'* CDMB1 *'
~':

oJ!.-



- - - --***~,********** - - - - - - - - - - - -'.- -
28 He HYDRO GRAPH COMBINATION

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***
**'1: *** *** *** ***

HYDROGRAPH AT STATION COMBl

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR

.... + (CFS) (HR)-.' (CFS)
+ 3455. 6.75 672. 334. 334. 334.

( ....., (INCHES) 2.763 2.844 2.844 2.844... ' (AC-FT) 333. 343. 343. 343.

'.'j. CUMULATIVE AREA = 2.26 sa MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

r:'i,c:;'.~ .•:

)

)

29 KK

30 BA

**************
* ** SW5 *
* ***************.

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .47 SUBBASIN AREA

PRECIPITATION DATA

~!i~f~~:'?}~

*-,..:..~.;;;... ."~':''':

.;...•,.. .

8 PH

5--MIN
.77

HYDRO-35
l5-MIN

1.52
60-MIN

2.66

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
.. .. .. .. .. .. .. .. .. .. .. .. .. TF'-40 t .

2-HR 3-HR 6-HR 12-HR 24-HR
2.82 2.97 3.35 3.69 4.04

STORM /'IREA = .47

• .. • • • • • • .. TF'-49 to .

2-DAY 4-DAY 7-DAY 10-DAY
.00 .00 .00 .00

.i -

31 LS 8CS LOSS RATE
STRTL

CRVNBR
r;TIMP

.13
S'4.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

32 LID 5CS DIMENSIONLESS UNITGRAr~

TLAG .28 LAG

***

~ ~ ......;

WARNING *** TIME INTERVAL IS GREATER THAN .29*LAG

loe.
51.

356¢
33+

£)3(? ,_ 704"
14.,

UN IT HYIII'~OGf~APH

19 END-OF-PERIOD ORDINATES
610. 434. 270.

C? ~ '"') 4 f

17</ ..
'-,
",':+

llB.
1.

77(.

*>:{~:: *~(* **;;:: ~:::1:* ***



- - - - - - - - - - - - - - - - - - -HYDRO GRAPH AT STATION SW5

(CFS)
1.46. 74. 74.

(INCHES) 2.891. 3.019 3.019
(AC-FT) 72. 76 .. 76+

CUMULATIVE AREA = •47 SO MI
(':

TOTAL RMNFALL "

PEAK FLDl~ TIME

+ (CF~3 ) iHR)

+ 1143. 6.50

3.70, TOTAL LOSS"

6-+1F:

.67, TOTAL EXCESS"

MAXIMUM AVERAGE FLOW
24-HR 72-HR

3 .. 03

12t.42-·HB

74.
3.019

76,
:r.• :- . •~ •

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

HYDROGRAPH ROUTING DATA

('~

33 KK

**************
* ** CHAN *
* ***************

NEL SECTION X-36

f~:2t..f~\~:-~·..:":·

~.i

')

,)

34 RK KINEMATIC WAVE
L
S
N

CA
SHAPE

WD
Z

STREAM ROUTING
1700. CHANNEL LENGTH
.0220 SLOPE
.040 CHANNEL ROUGHNESS COEFFICIENT

.00 CONTRIBUTING AREA
TRAP CHANNEL SHAPE

30.00 BOTTOM WIDTH OR DIAMETER
.00 SIDE SLOPE

*** ('!='-:~ .....,.,t; .• w:

'·,.,......r.~·,..·'. '."'"

KINEMATIC STREAM ROUTING USED FOR THIS REACH

COMPUTED KINEMATIC PARAMETERS
ALPHA M DT (MIN)
.5723 1.667 1.25

DX (FT)
850.00

*** *** *** *** ***
HYDROGRAPH AT STATION CHAN

..} PEAK FLOW TIME
6-,HR

MAXIMUM AVERAGE FLOW
24-HR 72-HR 1.2.42-HR

+

(CFE)

111.~' •

(HF;)

6 .. ~.iO
(eFS)

<INCHES)
«('IC-,FT)

147.
2.902

73.

74,
3.020

76+

74.
3.020

76.

74.
3.020

76.

CUMUL(\TItJ[ AF,Er'; .47 SO MI

....<~J,: :.•.. "F;;:'" ;.:<*:;.;-:: ~~:t* **it **)1;: **'* *** *~~(7: >;{;~W ~I~*;): ;~::;{~< ;i~;~~{ ~<~:w :{~~*: :;~ t.:: }}~ *~{ >:< ;({~::r.: ::t~ ~ ~,~ )!(}f( ~t X<~: )l;:, ;·K :r :1:: ;~~ x:: ~'1:' J,-:: ~(: ~t ~.: k: X.: :{.: }:.:: >'i": :~~ x: J!( '~: :~:< /.: ~t >:: ;' ':: x':::· v.. ··,.. ·" J: ~:< ~::



- - - - - - - - - - - - - - - - - - -
3~) l"(t~

***~************ *»-: CHAN *
* ***************

NEL SECTION >;·-38

HYDROGRAPH ROUTING DATA

~ .•
'-.';

~)

36 RI< t::INEMATIC WAVE
L
S
N

CA
SHAPE

WII
Z

sn.:;EAM noun NG
3000. CHANNEL LENGTH
.0200 SLOPE

.035 CHANNEL ROUGHNESS COEFFICIENT
.00 CONTRIBUTING AREA

TRAP CHANNEL SHAPE
40.00 BOTTOM WIDTH OR DIAMETER

.00 smE SLOPE

***

KINEMATIC STREAM ROUTING USED FOR THIS REACH

)

COMPUTED KINEMATIC PARAMETERS
ALPHA M DT CMIN)
.5147 1.667 1.67

DX CFT)
1500.00

~:l.~.~~ .

*** *** *** *** ***
)

-.1'

HYDROGRAPH AT STATION CHAN

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HH 12.42-HR

t CCFS) CHF,)
(CFS)

t 1105. 6.58 147. 74; 74. 74.
CINCHES) 2.909 3.010 3.010 3.010

(I'IC-FT) 73. 75. 75. 75.

CUMULATIVE AREA = .47 Stl MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

I$...J<""",., •• '"

.)

;.'

-;

37 l<K

38 BA

**************
it ** SW6 *
~( *
********~~*****

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA ~ .48 SUBBASIN AREA

PRECIOITATION DA'l"A

4··-lt(:·Y

e PH

~.;"~~;I:r. f·'

HYnF~CIR~3~i

1. 5-R~··lIN 60"-:'1IN

DEPTHS ~OR O-PERCENT HYPOTHETICAL STORM
.. (- i. ~ '" t .. 1: t "rl:'--4() .. t .. '" t- 1: t .

2-~~P 3-HR 6-··HR ~2-HR 2~·-HR

.. t"" t"" t" to t

:)···11(-1;'

TP····4(? + .. '" + .. t ,... t 'to ~

7~·PltIY lO-·Pf"','(



- - - - - - - - - - - - - - - - - - -.77 :l. .. ~j2 2.66 ::!.82 t" •• Ct'7 3t~.5 3.69 4 .. 04 .00 .00 .00 .00
':".+'11

STOF1M M~Efl = .4a

39 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.13 INITIAL ABSTRACTION·
94.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

C~1

"'~j

40 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .46 LAG

***
UNIT HYDROGRt'lF'H

30 END-OF-PERIOD ORDINATES
35. 106. 216. 353. 439. 462. 440.

173. 131. 103. 78. 60. 45. 34.
12. 9. 7. 5. 4. 3. 2.

387.
26.

2.

317.
20.

1.

231.
15.

O.

,:::..\-";..;. ,: .~

*** *** *** *** ***
HYDROGRAPH AT STATION SW6

TOTAL RAINFALL = 3.70, TOTAL LOSS = .67, TOTAL EXCESS = 3.03

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HF~ 12.42-t-m

+ (CFS) (HR)
(CFS)

+ 880. 6.67 149. 75. 7~j • 75.

) (INCHES) 2.889 3.008 3.008 3.008
U\C-FT ) 74. 77. 77. 77.

./ CUMULATIVE AREA = .48 SQ MI

~fi~:' /~,?:~

,";~,:" ..... ~.- .... ~~

**' *** **' '** **' *" *** **. *** *** *** *** *** '*' '" '" '** *'* *" '** '*' *** *** *1* '** *'* '** *** *** *** *** *** *** .... -

..)

\

41 KK

42 BA

**************
* ** SW7 ** ,
**************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .34 SUBBASIN AREA

PRECIPITATION DATA

8 PH

5-MIN
.77

HYDRO·-35
15-MIN

1.52
60-MIN

2.66

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
t + t .. .. .. .. .. TF'-40 + •

2-HR 3-HR 6-HR 12-HR 24-HR
2.82 2.97 3.35 3.69 4.04

STORM AREA • .34

.......... +. TF'-"l9 ... + ... + ••• t t t

2-DAY 4-DAY 7-DAY 10-DAY
.00 .00 .00 .00

4:3 !... ~::. scs L,nSS RATi~

STRlL
Ci~VNBR

RTIMf~

.13 INITIAL ABSTRACTION
94.00 ClJRVE Nl)MBER

.00 PERCENT IMPERVIOUS AREA



- - - - - - - - - - - - - - - - - - -
44 un seB DIMENSIONLESS UNITGRAPH

TLAG .42 LAG

***
UNIT HYDFmGRAPH

27 END-OF-PERIOD ORDINATES
352. 353. 315.
32. 24. 18.

2. 1. O.

.'""'. ~

31. 94. 195. 300.
102. 78. 58. 43.

5. 4. 3. 2.

*** *** ***
HYDROGRAPH AT STATION

***
SW7

***

262.
13.

190.
10.

138.
7.

~;"I":.~,

o

,')

J

)----

TOTAL RAINFALL = 3.70, TOTAL LOSS = .67, TOTA~ EXCESS = 3.03

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR

+ (CFS) (HR)
(CFS)

+ 659. 6.67 106. 53. 53. 53.
(INCHES) 2.891 3.012 3.012 3.012

(AC-FT) 52. 55. 55. 55.

CUMULATIVE AREA = .34 sa MI

*** *** ***-*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

~1t'~!~~

.")

,)

45 KI~

46 He

**************
* ** COMBl *
* ***************

HYDRO GRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE

***

~~.:~ ...;...,I_·~

' ......: "".

*** *** *** *** ***

MAXIMUM AVERAGE FLOW
24-HR 72-HR

,)

.J

0;)

.J

HYDROGRAPH AT STATION

PEAK FLOW TIME
6--HR

+ (CFS) (HR)
(CFS)

+ 2~)B4 • 6 .. ~58 402.
( INCI-IE~» ~? I B97

(I'.e-FT) 1 ~~S) ..

COMBl

202.
3.010

207.

202(.
3.010

207.

l2.42-HB

202.
3.010

207.

CUMULATIVE AREA = 1.29 so MI

~** *** **~ *** **t *** *** **~ ****** *** *** *** *** ***
*;Y-~::;t***~*;:¥~*·:;f::*

*** *** *** *** *** *** *~* *** *** *~~*' *~~~::
.....*."1,..
'1"1"!"' ~~)\{* *~{ ;{< ;~:: >::: ~f. x':' *;{< :f ~..: W ~< ~-:: ~<

to



- - - - - - - - - - - - - - - - - - -
47 t'~l'{ * ** CHAN *

* *u************

NEL THHU SECTION X-38

48 HK

HYDROGRAPH ROUTING DATA

KINEMATIC WAVE STREAM ROUTING
L 3200. CHANNEL LENGTH
S .0160 SLOPE
N .035 CHANNEL ROUGHNESS COEFFICIENT

CA .00 CONTRIBUTING AREA
SHAPE TRAP CHANNEL SHAPE

WD 40.00 BOTTOM WIDTH OR DIAMETER
Z .00 SIDE SLOPE

***

KINEMATIC STREAM ROUTING USED FOR THIS REACH

'. ;-. ~~:

COMPUTED KINEMATIC PARAMETERS
ALPHA M DT (MIN)
.4604 1.667 1.25

*** *** ***

IIX (FT>
1600.00

*** ***
i:':~;~?';'~

HYDROGRAPH AT STATION CHAN

PEr'IK FLOW TIME MAXIMUM AVEHAGE FLOW
6-HR 24-HH 72-HH 1.2.42-+m

t (CFl,» (HRl
(cn»

+ 2573. 6.67 402. 2010 201. 201.
(INCHES) 2.900 3.000 3.000 3.000

(AC-FT) 200. 206. 206. 206.

CUMULATIVE AREA = 1.29 sa MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

~~.:.

~~-.-,,:,

49 KK

:':;0 Bf\

**************
* ** swe *
* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTEHISTICS
TAREA .20 SUBBASIN AREA

PRECIPITATION DATA

.. t t .. (0 t t •• 1''' Tr-··-,,;1·'j~ t t ...... ,.•. t • "

B PH
t •• 4o ..

~.i···~M I N
.77

HYDRO-35
15-MIN

1 ~~
.w~

60--MIN
2.66

DEPTHS FOR O-PERCENTHYPOTHETICAL STORM
'!-~., ••• t •• "' •• t(ot TF;"-40 •••.•• ++ •••• (0 •••

2-HR 3-HR 6-HR 12-HR 24-HR
2.82 2.97 3.35 3.69 4.04

STORM AREA = .20

2~"Df>iY

.00
4--·DtIY

.00
7-··DfiY J.0-··1:I(1;·",-

,00 .00



- - - - - - - - - - - - - - - - - - -
51 L5 SCS LOSS "ATE

~;TF\TL

CFWNBH
RTIM!"

.13
94.00

.00

INITIAL ABSTRACTION
CUHVE NUMBER
PERCENT IMPERVIOUS AREA

52 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .45 LAG

***

.~ 15.
69.

4.

47 •
53.
3.

96.
41.
3.

154.
31.

2.

UNIT HYDHOCiRAPH
29 END-OF-PERIOD ORDINATES

189. 196. 185.
23. 18. 13.

2. 1. 1.

160.
10.
1.

128.
8.
O.

91.
6.

..,: .~--.-.

t".~_.,
*** *** *** *** ***

:)

.J

)

,.)

HYDROGRAPH AT STATION SW8

TOTAL RAINFALL = 3.71, TOTAL LOSS = .67, TOTAL EXCESS = 3.04

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR n-HR 12.42-I-IR

+ (CFS) (HR)
(CFS)

+ 373. 6.67 62. 31. 31. 31.
(INCHES) 2.892 3.011 3.011 3.011

(AC-FT) 31. 32. 32. 32.

CUMULATIVE AREA = .20 SQ MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ****** *** *** *** *** *** *** *** *** ***

~~;;~~{ . \.,

~.~1,.;:-' ......

53 'KK

54 HC

**************
* ** COMBl *
* ***************

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

***

.~ -,

*** *** *** *** ***

MAXIMUM AVERAGE FLOW
24-HH 72-HR

. i HYDROGRAPH AT STATION

PEf\K FLOW TIME
6--Hf:

t (CFS) (HR)
(CFS)

+ 294b. 6.67 46~) (-
(INCHES) 2.899

(AC-FT) 230.

COMBl

232.
3.001

238.

232.
3.001

:~:~B •

12.42-HR

232.
3.001

238.

CUMULATIVE AREA = 1.49 SO MI



- - - - - - - - - - - - - - - - - - -
*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

rfl....

55 KK

56 BA

**************

* ** SW8A *

* ***************

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .14 SUBBASIN AREA

~~~~:::'-'"

PRECIPITATION DATA

4-{I('lY
.00

:.)

~)

8 PH

S-MIN
.77

HYDRO-35
IS-MIN

1.52
60-MIN

2.66

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
• • • • • • • • • • • • • •• TF'-40 ••• + ••••••••• +.+

2-HR 3-HR 6-HR 12-HR 24-HR
2.82 2.97 3.35 3.69 4.04

STORM AREA = .14

...........
2-DAY

.00

TP-49 •••••.•••••
7-DAY 10-DAY

.00 .00

57 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.13
94.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

~~l~1·~··;~·~~'!·

•.1

:)

58 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .14 LAG

***

',I WARNING *** TIME INTERVAL IS GREATER THAN .29*LAG

151. 371. 299. 138.

UNIT HYDROGRAPH
10 END-OF-PERIOD ORDINATES

67. 31. 15. 7. 4. 2. ~-,,\i,.,~~...

..-;:~::..:-:- .

)

~J

v

-j

*** *** *** *** ***

HYDROGRAPH AT STATION SW8A

TOTAL RAINFALL = 3.71, TOTAL LOSS = .67, TOTAL EXCESS = 3.04

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 12.42-HR

+ (CFS) (HR)
(CFS)

+ 465. 6.33 44. 22. 22. 22.
(INCHES) 2.8(75 3.029 3.029 3.029

(AC-FT) 22. 23. 23. 23.

CUMULATIVE AREA = .14 an MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **~, ***

*******:***y,;:P~*

* *:
~S9 l··~ I'~ **

S~J~, *
*



- - - - - - - - - - - - - - - - - - -
60 }hi

**************
SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TARER .25 SUBBASIN AREA

PRECIPITATION DATA

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
.. .. .. .. .. .. .. .. t .. .. .. .. TF'-4() t ..

2-HR 3-HR 6-HR 12-HR 24-HR
2.82 2.97 3.35 3.69 4.04

.. .. t ...... t ........

o

8 PH

5-MIN
.77

HYDRO-35
15-MIN

1.52

............
60-MIN

2.66

STORM AREA .25

2-Df,Y
.00

TP-49 •••..•••...
4-DAY 7-DAY 10-DAY

.00 .00 .00
~ .."

:;

o

61 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.13
94.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

~'''''''''

62 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .68 LAG

***

.......

')

7.
147.

24.
4.
O.

21.
132.
20.
3.
o.

41­
113.

16.
2.
o.

68.
91.
14.
2.

UNIT HYDROGRAPH
43 END-OF-PERIOD ORDINATES

103. 135. 156.
73. 60. 50 •
11. 9. 8.
2. 2. 1.

166. 167. 160.
42. 35. 29.

6. 5. 4.
1. 1. 1.

1:~~~;; .
. -~.

~!) *** *** *** *** ***

-)

CJ

HYDROGRAPH AT STATION SW4

TOTAL RAINFALL = 3.70, TOTAL LOSS = .67, TOTAL EXCESS = 3.04

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-··!·m 72-HR 12.42-HR

+ (CFS) (HR)
(eFS)

+ 355. 6.92 70. 3~l. 39. 39.
(INCHES) 2.888 2.997 2.997 2.997

(AC-FT) 39. 40. 40. 40.

CUMULATIVE AREA = .25 SQ MI

**:~ *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *:r* *~(>;( *;{~*. **>:( ~(~.:* **x..: *~~<*

':'.....-.,:0::- .....

.~" .. ~

..J

{J3 KI<

t.lt Hfi

**************
* ** SW9 *
* ***************

SUBBASIN RUNO~F DATA

SUBBASIN CHARACTERISTICS
TAREA .35 SUBBASIN APEP



- - - - - - - - - - - - - - - - - - -
PRECIPITATION DATA

8 PH

5-MIN
.77

HYDRO-35
1S-rlIN

1.52
60-MIN

2.66

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
t to .. t t t TF'-40 t t t ..

2-HR 3-HR 6-HR 12-HR 24-HR
2.82 2.97 3.35 3.69 4.04

STORM AREA = .35

2-DAY
.00

TP-49 .t.ttt •••••

4-DAY 7-DAY lO-DAY
.00 .00 .00

-~i

65 LS SCS L.OSS RI"lTE
STRTL.

CRVNBR
RTIMP

.27 INITIAL ABSTRACTION
88.00 CURVE NUMBER.

.00 PERCENT IMPERVIOUS AREA

')

66 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .99 L.AG

***
UNIT HYDROGRAPH

61 END-OF-PERIOD ORDINATES
4. 12. 23. 36. 52. 73. 97.

161. 163. 163. 159. 151. 142. 131.
76. 67. 58. 51. 45. 40. 35.
21. 18. 16. 14. 12. 11. 9.
6. ~ 4. 4. 3. 3. 2.....
2. 1. 1. 1. 1. 1. 1.

v' O.

*** *** *** *** ***,)
HYDROGRAPH AT STATION SW9

120. 139. 153.
119. 105. 89,
31. 27. 23.
8. 7. 6.
2. 2. 2. ~i:tt~.:- "
1. O. O.

TOTAL RAINFAL.L = 3.70, TOTAL LOSS = 1.25, TOTAL EXCESS = 2.46

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-+IR 24-HR 72-HR 12.42-HR

+ (CFS) (HR)
~~t-~. ~...

(CFS) '~.j"'..•~

+ 306. 7.25 as) • 44. 44. 44.
(INCHES) 2.367 2.399 ·2.399 2.399

(fllC-FT) 44. 45. 45. 45.

CUMULfllTIVE fllREA = .35 SO MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

'".1

6'7 l<l<

68 BA

**************
* ** S~!10 »:

* ***************
SUBBASIN RUNOFF DATfll

SUBBASIN CHARfllCTERISTICS
YAREA .13 SUBBASIN AREA

PRECIPITATION DATA

e p,.. ~ DEPTHS FDr.: O-"PERCENT ~!YPO~'HE1'I(~Al" STOR~



.. t""" + ..... t"" t""
2-HB 3-HH
2.82 2.97

12-I·m 24-+IF~

3.69 4.04

t .... "" .......... t.. TF'-49 to .......... t t t t ~. -------
4-DAY 7-DAY 10-DAY

.00 .00 .00

-
2-·[lAY

.00

--
3 .. 3~5

-TP--40
6-HR

--- - - - - -HYIiHO·-35
:'.i-·MIN l~;-MIN 60--MlN

.. 77 1.52 2.66

STOI~M t,HEf'. 1
_,. ~

6<7 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.27 INITIAL ADSTHACTION
88.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

70 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .71 LAG

~~;;..::, ..

***

~~r~:~:~~~~~ .
******

SW10

UNIT HYDROGRI'lF'H
45 END-OF-PERIOD ORDINATES

32. 48. 64. 75. 82. 84. 82.
52. 42. 34. 28. 24. 20. 17.
·8. 7. 6. e 4. 3. 3.,J.

1. 1. 1. 1. 1. 1. O.
O. O.

3. 10. 19.
."; 77. 70 • 62.

14. 12. 10.
2. 2. 2.
O. O. o.

*** *** ***
HYDROGRAPH AT STATION

TOTAL RAINFALL = 3.71, TOTAL LOSS = 1.25, TOTAL EXCESS = 2.46

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
0) 6-HR 24-HR 72-HR 12.42--HR

+ (CFS) (HR)
(CFS)

) + 147. 7.00 33. 16. 16. 16.
(INCHES) 2.379 2.419 2.419 2.419

(AC-FT) 16. 17. 17. 17.

CUMULATIVE AREA = .13 SQ MI ~~....,~-~
~;"":1".:,,;.. :;-.?,.

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

.-1

71 KK

**************
* ** SWll *
* ***************

:...1 SUBBASIN RUNOFF DATA

72 BA· SUBBASIN CHARACTERISTICS
TAREA .10 SUBBASIN AREA

PRECIPITATION DATA

Tf-'-49 '!-
B PH

~'j-·MI N
.. 77

HYDRO-3:5
1.5-MIN

1.52
60-MH~

2.66

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
.... t f .. " to TI:;'-40' t t"
2-HR 3-HR 6-HR 12-HR 24-HR
2.82 2t97 3.35 3.69 4.04

2··lirW
.00

4-·f1f',Y
.00

7-·DAY lO-DAY
.00 .00

STORM AREA = .10



- - - - - - - - - - - - - - - - - - -
'.

73 LS SCS LOSS RATE
::nnn.

CFNNBR
nTIMP

.27 INITIAL ABSTRACTION
88.00 CURVE NUMBER

.00 PERCENT IMPERVIOUS AREA

74 UD SCS DIMENSIONLESS UNITGRAPH
TLAG .50 LAG

***
UNIT HYDROGRAF'I-\

32 END-Of-PERIOD ORDINATES
80. 89. 89.
16. 12. 9.
1. 1. 1.

J

6. 18. 36.
42. 32. 25.
3. 3. 2.
O. O.

*** *** ***

61,
20.
2.

*** ***

810
7.
1.

71.
6.
O.

57.
4.
O.

.~ ..• '~'.., :-

-~":--..,..

:)

::J

')

.'!J)

HYDROGRAPH AT STATION SWll

TOTAL RAINfALL = 3.71, TOTAL LOSS = 1.25, TOTAL EXCESS = 2.46

PEAK fLOW TIME MAXIMUM AVERAGE fLOW
6-HR 24-HR 72-HR 12.42-HR

+ (CfS) (HR)
(CfS)

+ 145. 6.75 26. 13. 13. 13.
(INCHES) 2.385 2.431 2.431 2.431

(AC-fT> 13. 13. 13.• 13.

CUMULATIVE AREA = .10 SO MI

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

~;.~::/.

'f~-,.-~~t ..:-

_.J

75 KK

76 He

**************
* ** COMB2 *
* ***************

HYDROGnAPH COMBINATION
ICOMP 7 NUMBER OF HYDROGRAPHS TO COMBINE

***

• .ot': ....~

_..I .

*** *** *** *** ***

MAXIMUM AVERAGE FLOW
24-HR 72-HR

. } HYDROGRAPH AT STATION

F'EAt~ FLOW TIME
6-HR

+ (CFS) (H)';)
(CFS)

+ 7169. 6 .. 7~j 3.404.
(INCHES) 2.765

<r'.C-fTl 696.

COMB2

700.
2.854
718.

700.
2.854
?l8.

12.42-,HR

700.
2.854
718.

CUMULATIVE AREA = 4 .. 72 ~:;Q MI

:l.
RUNOFF r';UMMIIF;Y



- - - - - - - - - - - - - - - - - - -FLOW IN CUBIC FEET PER SECOND
TIME IN HOUH~;, AREA IN SQUARE MILES

PEI"lK TIME OF f\VERI"lGE FLOW FOR MAXIMUM PERIOD BASIN MXIMUM THlE OF
OPERATION STATION FLOW PEI"lK flREti STM,E Mf',X STtiGE

+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRtiPH tiT
+ SW1 2450. 6.75 449. 226. 226. 1.45

F;QUTEIt TO
+ CHA 2424. 6.75 449. 224. 224. 1.4:;

0 HYDROGRAPH AT
+ SW2 1193. 6.58 168. 85. 85. .54

0 2 COMBINED AT
+ COMB1 3380. 6.67 617. 309. 309. 1.99

:") ROUTED TO
"

+ CHflN 3354. 6.75 618. ~~09 • 309. 1.99

-."
. ROUTED TO

+ CHAN 3339. 6.75 618. 307. 307. 1.99

HYItROGRflPH tiT
~tr2~t~'?~'~~+ SW3 193. 7.25 55. 27. 27. .27

.~) 2 COMBINED fiT .•..

+ COMB1 3455. 6.75 672. 334. 334. 2.26

,) HYDROGRtiPH AT
+ SW5 1143. 6.50 146. 74. 74. .47

l'~ t.·

,) ROUTED TO
+ CHAN 1119. 6.50 147. 74. 74. .47

ROUTED TO
~~..~.~,..,•..-:",:~+ CHAN 1105. 6.58 147. 74. 74. .47
~.,~.....? ....).,~.- . ~.

HY!IROGRflPH AT
+ SW6 880. 6.67 149. 75. 75. .48

····1 HYDROGRtiPH fiT
+ SW7 659. 6.67 106. 53. 53~ .34

...J 3 COMBINE!I AT
+ COMB1 2584. 6.58 402. 202. 202. 1.29

~l ROUTED TO
+ CHflN 2573. 6.67 402. 201. 201. 1.29

:.) HYDROGRtiPH fiT
+ SW8 373. 6.67 62. 31. 31. .20 ........ :

) 2 COMBINED fiT
+ COMB1 2946. 6.67 465. 232. 232. 1.49

HYDROGFlflPH AT
+ swat', 465" 6.33 44. 22. 22,. .14

HYDROGFlAPH AT
+ S~J4 3~5~j • 6 ~ ~;)2 70. 39. 39~ • '2~.:.;

HYDHOGHAPH AT
J. Sli,l9 306. 7~2-5 89~ 44 .. 44. " 3~~}



-,

- - - - - - - - - - - - - - - - - - -
<. .' HYDHDGRAPH AT

+ SW10 147. 7.00 33. 16. 16. .13

HYDF:DGHf',PH AT
+ SWll. 14~.i t 6. 7~.; 26. 13. 13. .10

7 COMBINED AT
+ COMB2 7169. • -jl::' 1404 • 700. 700. 4.72()t I 'oJ

1 HEC-l INPUT PAGE 1

*** WARNING *** ZZ-CARD MISSING
1
2 ZZ

~

o

f)

:.;

1

LINE III 1 '.2 3 4 5. t 6 7 B + •• + .9 + 10

****FLOOD HYDROGRAPH PACKAGE HEC-l (IBM XT 512K VERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, cn. 95616

****

~:.~;,~;.

.' ~.

COMPUTATION INTERVAL
TOTAL TIME BASE

HYDROGRAPH TIME
NMIN

IDATE
ITIME

NO
NDDATE
NDTIME

";;'

~.J

'j

,)

ERROR 1

IT

CARD NO. 1

DATA
5

21MAY87
1200

150
22MAY87

0025

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME

.08 HOURS
12.42 HOURS

~.' ~S~:f~:~'::~~

o BA

ENGLISH UNITS

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

';"~:-"'f., .....
I;''','::,!);~'''

TP-49 •••••••••••

-.J

~)

o PH

5 0-MIN
.77

HYDRO-35
15-MIN

1.52
60-MIN

2.66

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
•• .. • • • • • • l'P-40 + ..

2-HR 3-HR 6-HR 12-HR 24-HR
2.82 2.97 3.35 3.69 4.04

2-DAY
.00

4-DAY
.00

7-DAY 10-Dr,Y
.00 .00

:.) STORM AREA = .00
~~ '-.... "

o UD seB DIMENSIONLESS UNITGRAPH
TLAG .50 LAG

***



- - - - - - - - - - - - - - - - - - -
1. ****FLOOD HYDROGRAPH PACKAGE HEC-l (IBM XT 512K VERSION) -FEB 1,1985

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

****
SEGMENT 4 - GOLDMAN DAIRY PROPERTY

10 yr - 24 hi' event

THH; HEC-1 VERSION CONTAINS ALL OPTIONS EXCEF'T ECONOMICS, ANII THE NUMBER OF PLnNS. AF;E f';EDUCED TO 3

{?-ClDP'-.

LINE

HEC-l INPUT

III 1 •••• t 2 3 4 5 6 7. t 8 9 10

PAGE 1

05AUG86 1200.0 150.00

III
ID
ID
*DIAGRAM
IT 10
10 3

1
2
3

4
5

GOLDMAN PROPERTY
HYDROLOGY ANALYSIS 10 YR 24 HR
EXISTING CONDITIONS 8/05/86 INPUT-GOlDX OUTPUT-GOlD02

6
7
8
9

10
11

KK
BA
PH
LS
uri
zz

Ml
.39

10.0 0
73.00

1.01

0.47 0.92 1.61 1.72 1.82 2.07 2.30 2.53

SCHEMATIC DIAGRAM OF STREAM NETWORK
1

INPUT
LINE (V) ROUTING (---}) DIVERSION OR PUMP FLOW

NO.

6

(.) CONNECTOR

Ml

«---) RETURN OF DIVERTED OR PUMPED FLOW

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1 ****

FLOOD HYDROGRAPH PACKAGE HEC-l (IBM XT 512K VERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616

****

GOLDMAN PROPERTY
HYDROLOGY ANALYSIS 10 YR 24 HR
EXISTING CONDITIONS 8/05/86 INPUT=GOL.IIX OUTPUT=GOLII02

, ..
\..../

5 10

IT

OUTPUT CONTROL VARIABLES
IPRNT 3
IpLOT 0
QSCAL O.

HYDROGRAPH TIME DATA
NMIN 10

IDATE 5AUG96

PRINT CONTROL
PLOT CONTFWL
HYDROGRAPH PLOT SCnlE

MINUTES IN COMPUTATION INTEF;VAL
STARTING DATE



- - - - - - - - - - - - - - - - - - -ITIME
NO

NIiDATE
NIiTIME

1200 STARTING TIME
150 NUMBER OF HYDROGRAPH ORDINATES

6AUG86 ENDING DATE
1250 ENDING TIME

COMPUTATION INTERVAL
TOTAL TIME BASE

.17 HOURS
24.83 HOURS

ENGLISH UNITS

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************
* *6 KK * I'll'll *
* ***************

SUBBASIN RUNOFF DATA

7M SUBBASIN CHARACTERISTICS
TAREA .39 SUBBASIN AREA

PRECIPITATION DATA

...............HYPOTHETICAL STORM

2-DAY 4-DAY 7-IiAY 10-DAY
.00 .00 .00 .00

8 PH

5-MIN
.47

HYDRO-35
15-MIN

.92

......
60-MIN

1.61

DEPTHS FOR 10-PERCENT
••••••••••••••• TP-40
2-HR 3-HR 6-HR
1.72 1.82 2.07

12-HR
2.30

24-HR
2.53

................... TP-49 ., •••••••••

STORM AREA = .39

9 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.74
73.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

10 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1.01 LAG

11.
83.
7.
O.

34.
64.
5.
O.

69.
50.

4.

116.
40.
3.

***
UNIT· HYDROGRAPH

32 END-OF-PERIOD ORDINATES
153. 171. 171.
31. 24. 19.
3. 2. 2.

158.
15.

1.

138.
11.

1.

112.
9.
1.

i..

c

PEAK FLOW TIME

TOTf'lL RAINFALL =

+

+

***

(CFS)

59!-

(HR)

13.17

*** *** *** ***
HYDROGRAPH AT STATION /\A 1

2.50, TOTAL LOSS = 1.93, TOTAL EXCESS = .57

MAXIMUM AVERAGE FLOW
6-HR 24-HR n-HR 24.83-HR

(CFS)
20~ 6, 6. 6.

(INCHES) .487 .565 .565 .565

(AC-FT) 10. 12~ 12. 12.

:...



- - - - - - - - - - - - - - - - - - -CUMULATIVE AREA = ~ 3 t.::' SQ MI

RUNOFF SLJMrlAF;Y
FLOW IN CUBIC FEET PER SECOND

TIME IN HOLJR~). AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK tiREI'i STflGE MAX STAGE

+ 6-HOlJR 24-HOUF: 72-HOUR

HYDROGRAPH AT
+ I'IAl 59. 13.17 20. 6. 6. .39
1 HEC-l INPUT F'f,GE :L

LINE

1

ID••••••• 1 ••••••• 2 ••••••• 3 ••••••• 4 •••••• ·.5 ••••••• 6 ••••••• 7 ••••••• 8 ••••••• 9 •••••• J.O

*** WARNING *** ZZ-CARD MISSING
2
3 ZZ

1 ****
FLOOD HYDROGRAPH PACKAGE HEC-l (IBM XT 512K VERSION) -FEB 1,1985

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

ERROR 1 CARD NO. 1

IT HYDROGRAPH TIME
NMIN

IDIITE
ITIME

NO
NDDATE
NDTIME

DATA
10

5AUG86
1200

150
6AUG86

1250

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENIIING ItATE
ENDING TIME

-"~--..--- ._--::-::.-_..... ~..__ ......._--. __..-._- ---_.
-" (

ERROR 1

OM

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

CARD NO. 2

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00

PRECIPITATION DATA

.17 HOURS
24.83 HOURS

SUBBASIN AREA

'.~ l·~

;~'r'
....

,;t
~.~

~'-"')' .. ,~,-

o

C,
I
•
I

2-ItAY 4-IIAY
.00 .00

o PH

5-MIN
.47

HYDRO-35
15-MIN

.92

.. .. .. .. .. ..
60-HIN

1.61

DEPTHS FOR 10-PERCENT HYPOTHETICAL STORM
.. .. .. .. .. .. .. .. .. .. .. .. .. TP-40 ..
2-HR 3-HR 6-HR 12-HR 24-HR
1.72 1.82 2.07 2.30 2.53

STORM AREII : .00

...................... TF'-49 ..
7-DAY 10-I!AY

.00 .00

o UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1.01 LAG

***



- _.- - - _.- - - - - - - - - - .- - -
Ii / / ..,.

',;:.. .. :....J n -1
·l-

]. ****FLOOD ~1YDROGRAP~1 ~ACKAG~ HEC-l (IBM X~ 512K VERSION) -FEB 1,1985
U.So ARMY CORPE OF ENGINEERS? THE HYDROLOGIC ENGINEERING CEi4TER, 609 SECOND STREET, DhUIS, C~t 95616

****
SEGMENT 4 - GOLDMAN D~Y PROPERTY

100 yr - 24 Iv' event

THIS HEC-1 VERSION CONTAINS ALL OPTIONS EXCEPT ECONOMICS, AND THE NUMBER OF PLANS ARE REDUCED TO 3

III 1 ••••••• 2 3 •••• t • t 4 t 5 6 7 8 9 •• + 10

GOLDMAN PROPERTY
HYDROLOGY ANALYSIS 100 YR 24 HR
EXISTING CONDITIONS 8/05/86 INPUT=GOLD OUTPUT=GOLD01

HEC-1 INPUT

IIi
III
III
*DIAGRAM
IT 10
10 3

PAGE 1

4.043.693.352.972.822.661.52

150.00

0.77o
73.00

05AUG86 1200.0

M1
.39

1.01

KK
BA
PH
LS
uri
zz

1

LINE

1
2
3

4
5

6
7
8
9

10
11

SCHEMATIC DIAGRAM OF STREAM NETWORK
1

INPUT
LINE CV> ROUTING C---» DIVERSION OR PUMP FLOW

NO.

6

c.) CONNECTOR

M1

C<---> RETURN OF DIVERTED OR PUMPED FLOW

C***> RUNOFF ALSO COMPUTED AT THIS LOCATION
1 ****
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GOLDMAN PROPERTY
HYDROLOGY ANALYSIS 100 YR 24 HR
EXISTING CONDITIONS 8/05/86 INPUT=GOLD OUTPUT=GOLD01

5 10 OUTPUT CONTROL VARIABLES
IPRNT 3
JPLOT 0
aSCi'lL O.

pRJ NT CONTF;OL
PLOT CONTRO~...
HYDROGf~r'lPH F'L.OT SCAL.E

~IY!IROGRAP~ TI~: DATA
NM~~ 10

Ii

IrJtT .... 5hUG(~t::.

MINUTES IN COMPUTATION INTSRVh~

STAnT!NG D~TZ
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I1'IM~

NG
NDDATE
NDTIME

:200 P'i'ARTING 7lME
150 ~~JMBEf' OF !~YDROGRAPH ORDINATES

6AUG86 ENDING DATE
1250 ENDING TIME

COMPUTATION INTERVAL
TOlflL -IME Bf1SE

.17 HOURS
24.83 HOURS

ENGLISH UNITS

***: *** *** *** **~; *** *** *** *** *** **,* *** U:l!< **~, *** *** *** *** *** *** *** **~: *** ***; :jon, *~;~; ~'*Yf ~(Yn: :¥*::r **~ *~(:\': *** ***
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* *6 KK * AAl *
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SUBBASIN RUNOFF DATA

7M SUBBASIN CHARACTERISTICS
TAREA .39 SUBBASIN AREA

PRECIPITATION DATA

8 PH

5 0-MIN
.77

HYDRO-35 ••••••
15-MIN60-MIN

1.52 2.66

DEPTHS FOR O-PERCENT HYPOTHETICAL STORM
••••• f • • • • • • • •• TP-40 + •• 4o............ . "t f. TF'-49 + •••

2-HR 3-HR 6-HR 12-~R 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
2.82 2.97 3.35 3.69 4.04 .00 .00 .00 .00

STORM AREA = .39

9 LS SCS LOSS RATE
STRTL

CRVNBR
RTIMP

.74
73.00

.00

INITIAL ABSTRACTION
CURVE NUMBER
PERCENT IMPERVIOUS AREA

10 un SCS DIMENSIONLESS UNITGRAPH
TLAG 1.01 LAG

***

11.
83.
7.
O.

34.
64.
5.
O.

69.
50.

4.

116.
40.
3.

UNIT HYDROGRAPH
32 END~OF-PERIOD ORDINATES

153~ 171. 171.
31. 24. 19.
3. 2. 2.

158.
15.

1.

138.
11.

1.

112.
9.
1.

*** *** *** *** ***
HYDROGRAPH AT STATION AI'Il.

TOTAL RAINFALL = 4.04, TOTAL LOSS = 2.48, TOTAL EXCESS = 1.55

6-HR
MAXIMUM AVERAGE FLOW

24-HR 0 72-HRPE/'lK FLO"I TIME

+ (CFS) (HF:)

1- 183. J.:;. ~. 7
(CFS)

(INCHES)
(/\C-FT'

:;8.
1.382

2~) ...

16.
1 .. :145

32+

16.
1.545

:2.

24.83-HR

16.
1.t'545

32.
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RUNOFF SUMMAHY
FLOW IN CUBIC FEET PER SECOND

TIME IN HDUHS, AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD

+
DF':F~fITI()N STATION

PEAI<
FLOW

TIM::: OF
r,:·r.:;~1<

6-HDUF: 24-HOUF: 72-Hour

BASIN
flBEf'l

MAXIi'"'IUh
STf'iGf.

TUIE OF
rlt\>:: ST t'lGE

+
HYIirmGHt'IPH AT

Ml 183, 13.17 58.
HEC--l INPUT

16. 16. .39
F'AG.E 1

LINE III 1 2 3 4 5 6 7 8 to 9 t ~ 10

1*** WARNING *** ZZ-CARD MISSING
2

<,.
3 zz
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ERROR 1

IT

CARD NO. 1

HYDROGRAPH TI ME
NMIN

lIlATE
ITIME

NQ
NDIIATE
NDTIME

DtHA
10

5AUG86
1200

150
6AUG86

1250

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

.17 HOURS
24.83 HOURS

ERROR 1 CARli NO. 2

OM

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA .00 SUBBASIN AREA

PRECIPITATION DATA

2-DAY 4-DAY 7-DAY 10-DAY
.00 .00 .00 .00

o PH

5-MIN
.77

HYIIRO-35
15-MIN

1.52
bO-MIN

2.66

DEPTHS FOH O-PERCENT HYPOTHETICAL STORM
.. .. .. .. .. .. .. .. .. .. .. Tf'-40 .
2-HR 3-HR 6-HR 12-HR 24-HR
2.82 2.97 3.35 3.~9 4.04

STORM AREA = .00

TP-49 •••••••••••

() UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1.01 LAG
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