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I. INTRODUCTION

Cella Barr Associates (CBA) has been contracted by the Federal
Emergency Management Agency (FEMA) to perform a detailed Flood
Insurance Re-Study of the Centennial Wash in Maricopa County, Arizona.
The study reach for the Centennial Wash commences at the La Paz County
line at the upstream limit and extends downstream, a distance of
approximately 39.8 miles, to the confluence with the Gila River near
Gillespie Dam. The confluence of the Gila River and the Centennial
Wash lies approximately 42 miles southwest of Phoenix, Arizona as
indicated on the Vicinity Map, Figure 1.

The purpose of this investigation is to estimate 100-year peak
discharges at specific locations along the study reach of the
Centennial Wash. These discharges are proposed for use in the
compietion of the Centennial Wash Flood Insurance Re-Study and are to
be employed in determining water surface elevations, floodway
boundaries and flood zones within the limits of the detailed study
reach. For this particular Flood Insurance Re-Study, subsequent
floodplain and floodway delineations will be based on the 100-year

flood discharges only.




IT. WATERSHED DESCRIPTION

General

The Centennial Wash headwaters are located in the Date Creek Mountains
near Wickenburg, Arizona, approximately 50 miles northwest of Phoenix.
Runoff generated within the 1,870-square mile Centennial Drainage
Basin, at the Gila River, tends to flow in a southerly direction
(southwesterly within the upper portions and southeasterly in the lower
portions) and passes through Yavapai, Maricopa and La Paz Counties.
Towns which Tie within the subject watershed include Aguila, Wenden and

Salome.

The Centennial Wash Drainage Basin is generally elongated in shape,
with a tot?l basin length of approximately 110 miles and widths ranging
from 15 to 35 miles.

This watershed is characterized by mountain ranges of moderate
elevation along the entire perimeter of the basin. The channels of the
Centennial Wash drainage basin are characterized by numerous poorly
defined, highly dynamic, braided washes that create a poorly defined
dominant channel over the majority of the watershed. In most
locations, the Centennial Wash channel is wide and shallow and only
recognizable by dense stands of native vegetation. In several other
locations, the channel loses its definition and becomes part of the
irrigated farmland that is prominent in several areas. The channel
does not have the capacity to convey major flows and large areas of the
watershed are susceptible to shallow flooding due to the flatness of
the valley floor. The runoff rate derived from the watershed is
attenuated significantly as sheet flow passes downstream across the
watershed due to the effects of overbank storage. Channel slopes range
from about 0.34 percent to 2.65 percent. Moderate to heavy growth of
native vegetation covers most reaches of the channels and associated

overbank areas.




The Centennial Wash headwaters at an elevation of 4,506 feet in the
Date Creek Mountains and elevations become variably lower, reaching an
elevation of about 787 feet at the confluence with the Gila River.

This results in a mean slope of 0.64 percent for the overall Centennial

Drainage Basin.

Within the Centennial Wash drainage basin, there are five major soils
association types: Cherioni-Rock outcrop, Antho-Valencia,
Muhall-Leveen, Gilman-Estrella-Avondale and Laveen-Coolidge. Four of
the soil associations are of hydrologic Soils Group B and one is of

hydrologic Soil Group D, as defined below:

Cherioni-Rock outcrop, of hydrologic Soil Group D, has a high
runoff potential and a very slow rate of water transmission. These
very shallow soils, over nearly impervious material, are found in
the mountainous portion of the Centennial Wash drainage basin.
Approximately 10 to 20 percent of the study areas are comprised of
this Soil Group D.

The other four soil associations, comprising about 80 to 90 percent
of the study area, are found in the braided channel regions and
valley plains. These soils, of Soil Group B, have moderate
infiltration rates when wetted and a moderate rate of water
transmission. The soils are moderately deep to deep, moderately
well to well drained with moderately fine to moderately coarse
textures.

The natural vegetation cover in the study area is desert brush. Desert
brush includes such plants as mesquite, palo verde, brittle brush,
creosote bush, catclaw, ironwood, salt bush, saguaro and mixed cactus,
etc. This hydrologic cover type is typical of Tower elevations with
low annual precipitation. Some irrigated farmlands are located in the
study area along the Centennial Wash.

The study area is situated in a semi-arid climatic zone characterized
by hot summers lasting from May to September with maximum daily
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temperatures averaging more than 90°F (33°C), and mild winters with
early morning temperatures usually above the freezing point and
afternoon temperatures generally between 65°F (18°C) and 70°F (22°C).

Average annual precipitation varies from 11 inches at Wickenburg to

7 inches at the Tlower 1imit of the watershed. The study watershed is
subject to three major wet seasons. The first season, during the
winter months, is invoked by pacific storms producing gentle,
widespread showers. The second season, during the summer months, is
characterized by thunderstorms produced by moist air from the Gulf of
Mexico. During the third season, from late summer to fall, rain is
also delivered through tropical thunderstorms arising in the Pacific.

Physical Characteristics

For the purpose of }his study, the Centennial Wash Drainage Basin has
been divided into an upper and lower region. As shown on Figure 2, the
upper watershed has been designated as that portion of the contributing
drainage basin which lies above the Narrows Dam (southeast of Salome)
and is represented by Sub-basins 1 through 18. The lower watershed
extends from the dam, downstream to the Gila River and is comprised of
Sub-basins 19 to 37. General basin characteristics for the two regions
are presented in the following text.

Upper Centennial Basin

The Upper Centennial Basin is bounded on the north by the Harcuvar
and Date Creek Mountains and on the south by the Harquahala and
Vulture Mountains. The Centennial Wash in this vicinity flows in a
southwesterly direction through the McMullen Valley before making
an abrupt turn near Salome and continuing in a southeasterly
direction to the Narrows Dam. The general slope for this reach of
the Centennial Wash is 0.96 percent.




A majority of the Upper Centennial Basin remains in a natural state
and is currently only impacted by minor flood control measures,
highways, railroads and low intensity, irrigated cropland.

A vegetative cover density of about 20 percent Desert Brusn extends
throughout the undisturbed valley region of this basin, with
densities in the mountain regions decreasing due to rocky outcrops.

tower Centennial Basin

The Lower Centennial Basin is bounded on the north by the
Harquahala, Big Horn and Belmont Mountains and on the south by the
Little Harquahala, Eagletail and Gila Bend Mountains.

The Centennial Wash in this vicinity flows in a southeasterly
direction through the Harquahala Plain before converging on the
Gila River. The general slope for this reach is 0.31 percent.

Over the years, the natural condition for the Lower Centennial
Basin has been considerably impacted by various land uses and
improvements. A large portion of this area has been converted to
irrigated cropland. Numerous regional flood control measures have
also been instituted within the Lower Centennial Basin. A major
segment of the Central Arizona Project, the Granite Reef Aqueduct,
crosses the entire basin and passes under the Centennial Wash near
Lone Mountain. In addition, major highway and railroad
construction has taken place.

A natural, vegetative cover density of about 10 percent Desert
Brush exists in the undisturbed valley regions with cover densities
decreasing in the mountain regions.
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The channel for the Centennial Wash in the Lower Centennial Basin
is wide and shallow and sometimes only recognizable by the dense
stands of Salt Cedar lining this reach of the watercourse. Runoff
from large portions of the Lower Centennial Basin has been stored
and/or diverted by flood control structures and is delivered at
various locations along the main drainage course. Major
tributaries in this region are Tiger Wash and 01d Camp/Winters
Wash.

Structural Features

Structural features within the watershed include major roadways,
railroads, flood control structures and water distribution systems.
The installation of these improvements has involved the participation
of many Federal, State and Local agencies and represent a considerable

investment.

The following text contains more specific information regarding the

more prominent facilities.
Upper Centennial Basin

In the Upper Centennial Basin, major roadways include U.S.

Highway 60/70 and State Highway 71. These roads traverse the basin
from northeast to southwest through the central portion of the
subject watershed. At the two locations where these highways cross
the Centennial channel, concrete box culverts have been installed
to convey runoff beneath the roadway. For the purpose of this
study, it has been assumed that these structures will have no
affect on the determination of the 100-year peak discharge at the
confluence with the Gila River.




The Atchison-Topeka and Santa Fe Railroad traverses the Upper
Centennial Watershed adjacent to the previously cited highways.

The primary drainage channel crosses the railway near Wenden.

Field investigation yielded that a new bridge crossing was under
construction. It was the opinion of CBA that this new structure
would be capable of passing the 100-year peak discharge and would
provide no significant stormwater detention, therefore routings for
this structure were not included in the hydrologic analysis.

Flood control structures within the Upper Centennial Basin range
from minor features such as spreading dikes and local diversion
systems to flood-retarding structures and levees. As determined
through field investigation and reconnaissance, many of these
structures were not designed to, or are not capable of, storing or
diverting the 100-year storm runoff. It was assumed that these
structures would have little consequence on the estimated 100-year
peak discharge downstream and, therefore, minor features such as
spreading dikes and irrigation systems were not modeled in the
hydrologic analysis. The following is a discussion regarding the
more significant flood control structures in the Upper Centennial
Basin.

Ritter Dam is located in the northeastern portion of the upper
watershed and was not incorporated into the hydrologic analysis due
to its relatively small size and long distance from the downstream
concentration points investigated along the study reach.

The Upper Centennial Flood Retarding Structures (FRS) are Tocated
along the primary channel between the Towns of Wenden and Aguila.
These facilities were constructed in 1956 by the Bureau of Land
Management and consist of seven detention structures. During field
investigation, it was evident that the two upstream structures had
been breeched at some time in the past. In light of the current
condition of these facilities and the potential for future failures




of the system, CBA has elected not to incorporate the potential
flood control effects of the Upper Centennial FRS in this
investigation.

The Narrows Dam is located approximately eight miles southeast of
Salome in the Little Harquahala Mountains. This facility is under
the jurisdiction of the Bureau of Land Management and Maricopa
County. As evidenced during field investigation, the dam is
presently in good condition and functioning appropriately.
However, we believe its capacity to control the 100-year discharge
is marginal. Based on its significant size and storage area,
however, we have incorporated the impact of this facility into the
hydrologic analysis.

Lower Centennial Basin

In the Lower Centennial Basin, major roadways include the
Salome-Buckeye Highway and Interstate 10. These roads traverse the
basin from northwest to southeast through the central portion of
the subject watershed. At locations where these highways cross the
Centennial channel, concrete box culverts and dip sections have
been installed to convey runoff beneath and/or across the roadway.
For the purpose of this study, it has been assumed that these
roadway crossings will have no affect on the determination of the

100-year peak discharges along the study reach.

The Southern Pacific Railroad traverses the Lower Centennial
Watershed near the downstream study limits. The railroad crosses
the primary drainage channel, and from field investigation, it
appears that this facility will not function as a flood detention
structure and, therefore, will have minimal affect on the
downstream 100-year discharge.




Numerous flood control structures have been constructed within the
Lower Centennial Basin. These facilities are depicted on Figure 3.

The Tiger Wash Detention Structure is located north of I-10, in the
central region of the Centennial Drainage Basin. This facility
detains peak runoff generated by the Tiger Wash Drainage Basin
(Sub-Basin 21) and outlets into the Centennial Wash just upstream
of 1-10. For the purpose of this study, data relevant to the
performance of this detention structure was obtained from the
McArthur Report (Reference 8) and utilized in the hydrologic

analysis.

The Harquahala Flood Retention Structure (FRS) is also located
north of I-10 and lies to the east of the Tiger Wash Detention
Structure. This facility detains peak runoff generated in the Big
Horn Mountains (Sub-Basin 29). Outflow from this structure is
conveyed to the Centennial Wash by means of the Saddleback
Diversion System.

The Saddleback FRS lies south of I-10 and intercepts runoff from
the Harquahala FRS and Sub-Basin 30. Stormwater from this
structure is conveyed to the Centennial Wash by the Saddleback
Diversion Channel as shown on Figure 3.

Adjacent to the primary drainage channel and south of [-10 is the
Centennial Levee Reach I. This levee diverts runoff generated by
the area just south of I-10 and upstream from the left overbank of

the Centennial Wash.

Information relevant to the performance of the Harquahala FRS, the
Saddleback FRS, the Saddleback Diversion and the Centennial Levee
was obtained from the "Harquahala Valley Watershed - Supplemental
Watershed Work Plan No. 1," March 1977 (Reference 9). These
structures are included in the hydrologic analysis.




As illustrated on Figure 3, approximately 40 miles of the Central
Arizona Project Canal (Granite Reef Aqueduct) passes through the
Centennial watershed. The Granite Reef Aqueduct traverses the
basin from west to east through the central portion of the subject
basin and lies immediately south of the previously referenced Tiger
Wash Detention Basin and Harquahala FRS. Structural data
pertaining to this system was obtained from material provided by

the U.S. Bureau of Reclamation.

In addition, a lateral branch of the Central Arizona Project (CAP)
canal known as the Eagletail Reach passes in a southeasterly
direction through Sub-Basins 26 and 27. Structural and performance
data for this structure was obtained from the consulting firm
Franzoy, Corey and Associates, and is incorporated in the HEC-1
analysis.
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II1. AVAILABLE INFORMATION

The Centennial Wash Drainage Basin has been the subject of considerable
investigation in the past. For the preparation of this report,
numerous federal, state and local government agencies and private
parties were contacted and relevant material was requested and
reviewed. A bibliographic listing of references and personal contacts
utilized in the preparation of this report has been provided herein.

The primary reference source employed in this investigation was
prepared by Mr. Robin McArthur of the U.S. Soil Conservation Service
(Reference 8). This report is titled "Harquahala Valley Watershed,
Hydrologic Studies for the Design of Reach 1 and Reach 2 of the
Centennial Levee," January 1984. This study did not include the lower
portion of Centennial Wash which is designated for Flood Insurance

Re-Study as part of this report.

The U.S. Geological Survey has historically maintained several stream
gauge recording stations at various locations along the Centennial
Wash. For the purpose of this study, only the station that contributed
sufficient data was considered relative to estimating a 100-year peak
discharge. Of particular interest to this investigation is the
water-stage recording station, U.S.G.S. No. 09517500, situated along
the Centennial Wash near Arlington, Arizona. This station was located
at the Centennial channel crossing of the former U.S. Highway 80,
approximately three (3) miles upstream of Gillespie Dam and provides a
continuous record of annual peak discharges for the period from January
1961 to September 1979. A Log-Pearson Type III Statistical Analysis
was performed for the 19 years of recorded data using procedures
outlined in Reference 4. The 100-year peak discharge value estimated
by this procedure for the Centennial Wash, at a location approximately
3 miles upstream of Gillespie Dam (Gila River), was 39,200 cfs. This
peak discharge is based on a contributing drainage basin area of

1,810 square miles, resulting in an average runoff generation rate of
21.7 cfs per square mile (0.3 cfs per acre) for the watershed.

- 11 -




It is the opinion of CBA, that the analysis of this particular stream
gauge data resulted in a value which is too low to correctly represent
the potential 100-year peak discharge for the Centennial Wash. This

conclusion was reached after consideration of several primary factors:

- The statistical analysis was performed on only 19 years of recorded
data.

- The location of the stream gauge recording station is approximately
130 miles from the headwaters of the Centennial Wash. This stream
gauge data may not reflect contributions from all portions of the

watershed.

- A 100-year storm runoff value of 21.7 cfs per square mile was low
by comparison to the results of the McArthur Report (Reference 8).

It is, therefore, the intent of CBA not to utilize the results of the
Flood Frequency Analysis presented herein for the current Centennial
Wash Flood Insurance Study.

- 12 -




IV. HYDROLOGIC ANALYSIS

General

For the purpose of this study, the Army Corps of Engineers "HEC-1"
computer program was utilized to estimate 100-year peak discharges
along the study reach of the Centennial Wash. Use of this method was
determined to be the preferred procedure during a meeting held on
February 25, 1988 at CBA’s Phoenix office which included
representatives of CBA, the Flood Control District of Maricopa County,
the Arizona Department of Water Resources, and several other agencies.
The methodology employed for the selection of input parameters for the
HEC-1 program is presented in the following text.

Drainage Basins

The Centennial Wash Drainage Basin was delineated using U.S. Geological
Survey Quadrangle Maps, aerial photography and field investigation.

The exterior watershed boundary and the interior sub-basin boundaries
were delineated utilizing the USGS topographic map 7-1/2-minute series
(1" = 24,000’). Drainage area sizes, elevations and length of
watercourse were also determined using these maps. Due to the large
size of these maps, they were not included in this report. The overall
watershed was subdivided into sub-basins selected based upon topography
and interpretation of characteristic unit flow contributions. The
Centennial Wash Drainage Basin divisions and sub-basins are represented
on Figure 2 of this report. Table 1 provides a summary of the
estimated sub-basin areas.

In order to eliminate duplication of effort and to provide a means of
comparison for the CBA results, concentration points for this study
were selected to coincide with the concentration points of the McArthur
Report within overlapping portions of the study reach.

- 13 -




Drainage Basin boundaries were then determined independently of the
McArthur Report and basin areas were estimated with the use of a
computer-assisted, digitizing table and manual planimeter. The entire
Centennial Wash Watershed was divided into 40 sub-basins ranging in
size from 8 to 185 square miles. A comparison was then made between
the drainage basins determined by CBA and those estimated in the
McArthur report. An acceptable correlation between the two computed
basin areas exists. The difference in computed overall watershed area
between this study and the McArthur Report, computed at the downstream
concentration point for the McArthur Report (CBA Basins 1 through 22)
is 0.6 square miles.

Curve Numbers

As determined through field investigation, a generally uniform
vegetative cover of desert brush extends throughout the Centennial Wash
watershed. Cover density within the valley portions of the study area
varies from an estimated 20 percent in the upper regions of the
watershed to about 10 percent for the lower regions. The surrounding
mountain slopes have somewhat lower vegetative cover densities than the
valley areas.

The determination of hydrologic soils groups was performed with the use
of the Soil Conservation Service General Soil Maps for Maricopa and
Yuma Counties (References 12 and 13). Sub-basins were differentiated
and proportioned with respect to the appropriate soils groups.

Based on the above-referenced parameters, weighted curve numbers were
then determined for each sub-basin according to the method presented in
"Urban Hydrology for Small Watersheds, Soil Conservation Service
Technical Release 55," 1986 (Reference 17). Curve numbers for each
sub-basin are contained in Table 1 of this report.
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Precipitation

Rainfall values were computed utilizing "NOAA Atlas 2, Precipitation -
Frequency Atlas of the Western United States, volume VIII, Arizona"
(Reference 18).

As mentioned earlier in this report, Mr. Robin McArthur of the U.S. Soil
Conservation Service has prepared a detailed Hydrologic Study of the
Centennial Wash for Centennial Levee Reaches I and II. After reviewing
this report, CBA computed rainfall values for three sample basins using
the same procedure as in the McArthur Study. CBA’s results for
sub-basins 8, 13 and 20 were then compared with the computed values in
the McArthur Study, and the correlation was found to be acceptable.

To avoid duplication of effort, CBA utilized the precipitation values
contained in the McArthur Report for sub-basins 1 through 25, 28, 30 and
31 (CBA’s sub-basin sizes approximately match those presented in the
McArthur Report). Precipitation values for the remaining drainage
sub-basins, 26, 27, 29 and 32 through 37, which were not included in
McArthur’s Report, have been computed by CBA using the same method
contained in said report. The procedure Mr. McArthur followed to compute
the 100-year 24-hour rainfall values is attached as Appendix III in this
report.

Lag Times

As described in the SCS "National Engineering Handbook, Section 4,
Hydrology", Chapter 15 (Reference 19), the Time of Concentration for each
sub-basin was computed using the Upland method and lag times for the
subject basins were estimated in terms of Tc using the empirical relation
of:

L = 0.6Tc
L = Lag Time (hours)
Tc = Time of Concentration (hours)

Table I presents the computed Lag Times used in the HEC-1 analysis.
- 15 -




Stream Channel Routings

Stream channel profiles are utilized by the HEC-1 program to route storm
runoff through prescribed channel reaches. For the purpose of this study,
channel routings were performed using the normal depth option of the HEC-1
program. Channel cross-sections for the lower portions of the Centennial
Wash watershed were developed from topographic mapping (1 in. = 400 ft.;
C.I. =2 ft. and 4 ft., 1978 and 1988) and U.S.G.S. quadrangle sheets,

7.5 minute series topographic maps (1:24,000). Field cross-sections were
developed for the upper portion of the watershed and the U.S.G.S.
topographic maps (1:24,000) were utilized to determine approximate

elevations of the cross-sections.

Flood Control Structures

Structural data, as well as any available hydrologic and hydraulic
information, was obtained from local engineering firms and governmental
agencies having jurisdiction over the existing structures. For the
purpose of this investigation, 100-year composite hydrographs generated by
the HEC-1 program were routed through the existing structures, based on
data provided to CBA regarding previously performed analyses of the
individual structures.

The following is a list of those structures which were modeled for the
HEC-1 analysis: Lower Centennial Dam (Narrows Dam), Bureau of Land
Management; Tiger Wash Detention Structure, Bureau of Reclamation;
Harquahala Flood Retention Structure (FRS), Saddleback FRS, Maricopa
County; 01d Camp Wash Crossing of the Granite Reef Aqueduct, Central
Arizona Water Conservation District; Eagletail Reach (CAP Lateral),
Harquahala Valley Irrigation District.

Features which were not included in the HEC-1 analysis include Tlocal
irrigation canals, levees and spreading dikes. These structures are
presumed to effectively control runoff during low flow events, as those
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that are produced by a 10- or 25-year storm; however, such structures
would have little impact on the 100-year runoff.

Other structures not modeled for this analysis are the Upper Centennial
Flood Retarding Structures, due to the structural failures evidenced
during field reconnaissance and the Ritter Dam because of its location in
the upper watershed and great distance from downstream concentration

points.
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V. RESULTS

The intent of this investigation is to determine 100-year peak discharges
at designated locations along the Centennial Wash. These discharges are
proposed for use in the completion of the Centennial Wash Flood Insurance
Re-Study and are to be employed in determining water surface elevations,
floodway boundaries and flood zones within the limits of the detailed
study reach shown on Figures 1, 2, and 3.

The Flood Flow Frequency computer model provided by the U.S. Army Corps of
Engineers was used to perform a Log-Pearson Type III Statistical Analysis
on the 19 years of recorded gauge data (U.S.G.S. Gauge No. 09517500)
Tocated along the Centennial Wash, roughly 3 miles upstream of Gillespie
Dam (Gila River). The results of this analysis yielded a 100-year peak
discharge of 39,000 cfs. This value appears to be a low estimate,
resulting from the relatively short period of record and the downstream
location of the recording station with respect to a total basin length of
135 miles for the Centennial watershed. It is our opinion that 19 years
of available stream flow data is not adequate to determine the 100-year
peak discharge for the Centennial Wash at the Gila River.

Detailed hydrologic analysis of Centennial Wash at Centennial Levee
Reaches I and II was performed by Mr. Robin McArthur (Reference 8). His
study utilized the Soil Conservation Service TR-20 hydrologic model to
determine 100-year discharges along portions of the Centennial Wash, but
did not evaluate the lower reaches of the Centennial Wash designated for
this Flood Insurance Re-Study.

The drainage areas at the Maricopa County/La Paz County line and at
Centennial Levee Reaches I and II calculated by CBA correlate very closely
with the drainage areas at the same locations in Mr. McArthur’s Report.
The 100-year peak discharge values at these locations computed by CBA
(using the HEC-1 computer program) also correlate well, but are
approximately five to seven percent (5 to 7%) lower when compared with the
100-year discharges presented in McArthur’s Report (see Table 2).
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Utilizing the HEC-1 computer program, a 100-year peak discharge of

67,300 cfs was estimated for the Centennial Wash at the confluence with
the Gila River. Discharges determined at this location and other key
locations along the study reach utilizing the HEC-1 computer model are
depicted on Table 2. CBA proposes to use the peak discharges determined
by the HEC-1 analysis to estimate the 100-year water surface elevations
and floodway boundaries for the portions of the Centennial Wash designated
for detailed study per this Flood Insurance Re-Study.
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TABLE 1

l CENTENNIAL WASH

l PARAMETERS USED IN THE HEC-1 ANALYSIS

. Drainage Area Precipitation

Drainage (square Lag Time (24 hrs. - 100-yr.)

' Sub-Basins miles) (hours)  Curve Number (in.)
1 67.0 5.80 78.0 3.88

' 2 185.0 15.70 81.0 3.88
3 43.0 4.8] 80.0 3.88

l 4 21.6 3.27 81.0 3.88
4A 18.5 3.40 8l1.0 3.88
5 48.7 2.90 79.0 3.88

l 6 23.7 2.59 81.0 3.88
7 44.7 4.01 79.0 3.88

l 31.3 2.89 80.0 3.88
8A 16.2 2.33 80.0 3.88

' 9 52.2 3.02 80.0 3.88
10 17.0 2.50 79.0 3.88
11 20.2 3.04 78.0 3.88

l 12 10.6 1.98 79.0 3.88
12A 9.9 1.62 79.0 3.88

l 13 68.7 3.96 78.0 3.88
14 13.7 0.71 84.0 3.88

. 15 18.6 3.4] 79.0 3.88
16 19.7 1.59 82.0 3.88

' 17 21.0 1.98 80.0 3.88
18 24 .4 2.89 80.0 3.88

i

i

I 20
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TABLE 1 (Cont.)

I CENTENNIAL WASH

l PARAMETERS USED IN THE HEC-1 ANALYSIS

l Drainage Area Precipitation

Drainage (square Lag Time (24 hrs. - 100-yr.)

l Sub-Basins miles) (hours)  Curve Number (in.)

' 19 10.6 1.18 77.0 3.88
20 50.7 6.63 80.0 3.88
21 76.8 7.00 84.0 3.88

' 21A 84.4 7.20 84.0 3.88
22 25.1 2.51 79.0 3.88

l 23 7.9 2.00 77.0 3.88
24 11.2 2.51 77.0 3.88

l 25 24.9 4.21 77.0 3.88
26 42.4 3.19 79.0 4.12
27 62.1 4.35 77.0 4.12

' 28 84.4 15.06 75.0 4.12
29 101.3 4.85 83.0 3.93

l 30 28.6 4.75 78.0 3.93
31 12.0 0.96 86.0 4.12

' 32 52.4 5.05 79.0 3.93
33 47.0 4.00 80.0 3.93
34 64.3 4.64 81.0 3.93

. 35 99.6 4.73 87.0 3.93
36 163.1 12.25 79.0 3.93

l 37 45.8 4.43 83.0 3.93

|
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TABLE 2

ESTIMATES OF 100-YEAR
PEAK DISCHARGES ALONG CENTENNIAL WASH

FROM HEC-1
CBA’s Study Mr. McArthur’s Study
Drainage 100-Year Drainage 100-Year
Location Along Area (square Discharge Area (square Discharge
Centennial Wash miles) (cfs) miles) (cfs)
At Maricopa County/ 1,031.20 52,200 1,031.21 56,400
La Paz County Line
(Concentration Point 12
- Figure 2)
At Centennial Levee 1,109.70 52,300 1,110.3 55,300
Reach 2
(Concentration Point 14
- Figure 2)
Near Base Line Road 1,398.1 58,100 NO DATA
(Concentration Point 15,
- Figure 2)
At Railroad Bridge 1,824.53 67,300 NO DATA
near Arlington
(Concentration Point 17
- Figure 2)
At Confluence with 1,870.33 67,300 NO DATA
Gila River
(Concentration Point 18
- Figure 2)
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THIS PRCGRAN REPLACES Al PREVIQUS VERSIONS OF HEC-1 KNOKN AS KECI (JAK 73), HECIGS, RECIDB, AKD HECIKH,

THE DEFIKITION OF ~ANSKK- ON RN-CARD WAS CHAKGED WITH REVISIONS DATED 28 SEP 81. SEE SEPTEKMBER 1981 INPUT
DESCRIPTION FOR KEW DEFINITIONS.
1 HEC-1 I1KFUT PAGE §

LINE Io......L...... 2eviiens X . P RPN PP Tovosnon P R
Y KARICOPA CO. FLOOD INSURANCE STUDY

10 CENTEMKIAL WASH HEC-1 (FILE CRKECIF)

i CURVE NUNBERS DETERMINED BY UPLAND WETHOD

Y CBA JOB NO. 04856-03-74 5 JANUARY &9

n 30 18APRER 1200 200

I0 3 ¢

1N 15 IBAPRRR 1200

~ T LN B ey R

8 kr  SuB !

9 KN RUKOFF FRON SUBBASIN 1

10 KK SCS DIKENSIONLESS UNIT HYDROGROAPK

11 KN LAGTINE = KYDRAULIC LENGTH, AYG. WATERSHED SLOPE AND C.N.
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14 e 1.88
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l THE DEFINITIGNS OF VARIAELES ~RTINP- AND -RTIOR- MAVE CHANGED FROK TKOSE USED KITH THE 1973-STYLE INPUT STRUCTURE.
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202 RY 0 500 530 640 650 goe

RIRRRLIILLITLLILILLLILLLLINNL Page
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1400 1700
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1700 2300 2620 2900

249.8¢ 251,86 252.86 253.8¢

7350 14000 18000 22500
820 1500
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)i

203

204
205
206
207
208

209

210

211
212
13

LIHE

[T T R T N N )
L I T R e
hS D> o

.~

b
(o L T IR NS
~ o wh om oy

LSS XY

">
~a
oo

29
23
2
232

23
234
235

236
237
238
29
240

241
242
243
244
245
246

fY

KK
KN
84

[
v

i

KK
K
BA
8
ur

i

KK
KA
He

KK
Ri
RS
R
RY

v

KK
kx
BA

¢
v

40

KK
K
BA
s
i

KK
K
Ke

KK
Kn
BA
s
un

KK
L
kS
{0
R
RY

RIRIBILLLLTIRTLLLRRILLLLLLLL Page

1610 160% 1606 1604 1600 1800 1605 1608
SUBIT
RUKOFF FROK SUBBASIN 17
21,0
80.¢
1.98
Sub1e
RUKDFF FROK SUBBASIN 18
2.4
80.0
2.89
HEC-1 1KPUT PASE ¢
llllll I'lllll'?ll'llll'!llllll""l"l'\r"'ll"'@"l""?""'l's"""'?"""10
12 COXEINE 1-16 NITH 17 AWD 18
ABD THREE HYDROGRAPHS
3
12 ROUTE KYDROGRAPK [-18 THROUGH REACK 7
0.2
4 FLOK -]
0.050 0,635 0.085 17708 0.003¢
4 80¢ 1000 2300 2600 300 4000 4500
1450 1448 1442 1440 1447 1444 1446 1448
SUB;S
RUNOFF FROM SUBBASIN 19
10.¢
77.0
1.18
SUB20
RUKOFF FRON SUBBASIN 20
30.7
80.0
6.63
13 CONBINE 1-18 KITH 19 AKD 20
ADD THREE HYDROGRAPHS
3
SUB21A
RUKOFF FRON SUBBASIK 214
84.4
84.0
1.2
10 RGUTE HYDROGRAPK 21A THROUGH REACH 21
0.2
6 FLON -1
0,055  0.040 0.060 63400 0.0088
0 100 1000 1010 (110 20 2420 2220
1725 (124 1723 1720 1720 17123 1724 172§




[R22¢382 2828022080282 08¢20282¢820922282282421

247
248
249
250
251

252

253

254
1

LIKE

LA T |
-

"
A <A
N S I e TR Y - 2N

[ N

"~y N R
. O
Cat RO

2¢4
245

. 266
267

28

ll 269

270
271
212
273
274

278
278
277

278
279
280
281
282
283

284
285
286
287
288

289
290
291

KK
Kx
BA
)

]
kK
Ky
HC

n

KK
kX

Wy
lan

o
=3

Kt
ks
#e

KK
Ri
RS
RC
R
RY

144
4]
BA
{s
i

KK
kx
K

kK
Rt
RS
RC
[ 44
RY

KK
4]
BA
LS
4

KK
Kn
#e

SUB2! {TIGER WASK)
RUNGFF FROK SUBBASIN 2i
76.8
84.0
i.0

14 CONBINE 24 WITH 214
ADD THD HYDROGRAPHS
2
HEC-1 INPUT

2 ROUTE (TIGER WASH DETENTION BASIX)
ROUTE HYDROGRAPH THRQUGH TIGER WASH DETEMTION BASIK
i ELEY 1390
¢ ¢ 0 1716 28 4973 7763
139¢ 1393 1397 140 1405 1405.5  140¢
] x| e 11312 12 1831 287

15 CONBIKE [-20 KITH 21
ADD THO HYDROGRAPHS

?

10 ROUTE KYBROGRAPE [-21 THROUGH REACH 10
0.2

1 fLOd -1

0,055 0.035 0.060 19271 0.0033
0 800 (000 230 2800 3500 4000
1370 13s6 1362 1386 1367 1364 3¢

su822
RUNOFF FROK SUBBASIN 22
5.1
79.0
2,51

16 CONBINE 1-21 WITH 22
ADD TRO HYDRQGRAPHS

i

{1 ROUTE HYDROGRAPH 1-22 THROUGH REACH [1
0.2
2 FLOK -1
0.055 0.035 0.085 10937 0.0015
0 800 1000 2300 2600 3500 4000
129¢ 1286 1282 1280 1282 1284 1286

sy823
RUNOFF FRON SUBBASIN 23
7.9
77
2.00

17 COMBINE 1-22 WITH 23
ADD THO KYDROGRAPHS
2

BRIVITIIIIZATIARTXEALLIRXLILL Page
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e 11302 15428
1407 1408 1410
4307 TI08 14651

4500
1368

4300
1288
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292 KK 12 ROUTE HYDROGRAPH 1-23 THRQUGH REACH 12
291 L 0.2

294 RS 4 FLOW -1

295 RC 0,050 0,035 0,050 17708 0.0027

296 kX ¢ 806 1000 2300 2400 3500
297 RY 1274 12649 12¢T 1265 1267 1269

1 KEC-1 IKPUT

LIKE. n....... | P Y ST R L P P é
298 Ky SUB24

29¢ KX RUNOFF FROM SUBBASIN 24

300 A 112

R[N LS 77

302 i 2.51

303 KK SUB2S

Jo4 KN RUKOFF FROM SUBBAZIN 25

RN B 24.9

30¢ Ls #77.0

307 i 4.2

108 KK 18 CONBIKE 1-2Y HITH 24 AKD 25

309 KN ADD THREE HYDROGRAPHS

a0 LW 3

in 43 13 ROUTE HYDROGRAPK 1-25 THRUGK REACK 13
312 Rt ¢.2

13 RS ¢ FLOW -1

314 ¢ 0,050 0,035 0.050 21354 0.0027

318 kX 0 2200 2906 4100 4300  §300
J1¢ RY 1184 1182 180 11799 H180 1182
317 KK SUB2¢

I8 KN RUKOFF FRON SUBBASIN 2¢

19 BA 42,4

320 P8 4.12

321 e 0 0.002 0,005 0.008 0,011 0.014
2 FC 0,029 0.032 0.035 0.038 0.041 0.044
31 PC 0.064 0.068 0.072 0.076 0.080 0.085
4 PC0.110 0.015 0.126 0.126 0,133 0,140
325 PC0.181 0191 0,203 0,218 0.236 0.257
326 PC 0.735  0.738 0.776 0.791 0.804 0.815
327 PC  0.85¢ 0.841 0.86% 0.875 0.881 0.867
328 PC0.913 0918 0.922 0.926 0.930 0.934
329 PC  0.953 0.956 0.959 0.962 0.965 0.968
330 PC 0,983 0.986 0.98% 0.992 0,995 0.998
33 LS 79

32 L1

333 114 19 COKBIRE 1-25 WITH 26

334 KN ADD TRO HYDROGRAPHS

335 He 2

33 KK 14 ROUTE HYDROGRAPH 1-26 THROUGH REACK 14
7 RL 0.2

4000
1271

6250
1130

0.017
0.048
0.090
0.147
0.263
0.825
0.893
0.938
0.971
1,000

BRTTLLLRXITTLILLLLITLLLLLLLL Page

4300
1275
PAGE 8

7470
1181.4

0.02¢
0.060
0.105
0.172
0.707
0.849
0.908
0.950
0.980

0.023
0,056
0.100
0.161
0.663
0.842
0.903
0.948
0.977

0.020
0.052
0.095
0.135%
0.387
0.834
0.898
0.942
0.974

§




IReRP22380¢200R 2822082802822 328 2220222004

338

339

340

341
1

LINE

342
343

344 .

345
J4e

347
343
342
15¢
X

vi
ERES

334
353

SR A L I, )
) e

ot i Gy Gy g
-~
> O

I
362
363
Jé4
345

366
347
368

389
370
371
72
n
74
e
376
377
378
379
380
381
382
383
384

k3
£C
RX
kY

I,

kK
K¥
84
£
uo

Kt
KA
RS
RY
RE
Re

Kt
K%

Kk
k¥
B4
Ls
up

KK
KK
84
LS
up

KK
14}
HC

KK
kx
BA
PB
fc
P
e
FC
PC
e
e
PC
PC
PC
)
o

14 fFLOW -1
0.065 0,045 0.060 46354 0.0027
0 2900 5300 5440 §630 5720 5730 8140
Hed  10% 1092 1090 1088 1090 1092 1098
HEC-1 IKPUT

PP . 2iviius I PO . P TR PN N TrTTTre 1
SUR27
RUNOFF FRON SUBBASIN 27
62.1
77.0
4,35

3 ROUTE (EAGLETAIL REACH)
ROUTE HYDROGRAPH THROUGH DETENTION STRUCTURE

I ELEY 1232.5

§ 30 135 e $25 790 10 1485 1805 2353
1252.5 1283.0 1283.5 1254.0 1254.5 1255.0 1255.5 1256.0 1206.% 125

0 2 $0 0 140 200 26 326 400 4

wn @

20 CONBINE 1-2¢ HITH 27
ADD THO HYDROGRAFHS
?

Sug2s
RUNNOFF FROK SUBBASIN 28
f4.4

15.0¢6

SyBli
RUKCFF FROK SUBBASIN 31
12,0
8.0
.96

21 CONBINE 1-27 WITH 28 AND 31
ADD THREE HYUROGRAPHS
J

sya29
RUNOFF FRON SUBBASIN 29

101.3

3.93

0 0,062 €.005 0.008 Q0.011 0.016 0.017 0,020 0.023 0.02¢
0.029 0.037 0,035 0.038 0.041 0.044 0.048 0,052 0.056 0.060
0.064 0.068 0,077 0,076 0,080 0.085 0.090 0,095 0,100 0.105
0.110  0.115 0,120 0.126 0,133 0,140 0.147 0.155 0.16] 0.172
0.181 0,191 0.203 0.218 0.23¢ 0.257 0.283 0.367 0.663 0.707
0.735  0.758 0.77¢ 0.791 0.804 Q.85 0.825 0.834 0.842 0.849
0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 (0.90¢
0.913  0.918 0.922 0,926 0,930 0.934 0.938 0.947 0.94¢ 09%0
0.953  0.956 0.959 0.962 0.9¢5 0.9¢6 0.971 0.974 0.977 0.980
0.983 0.986 0.989 0.992 0.995 0.%5& 1.000
83.0
4.85

PAGE
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JRERER2¢383022 200222300002 280222028820280¢0 1

H

1

LINE

ey
I8¢
387
388
389

390

391
2
193
394
395
39

397
398
39%
400
401

402
403
404
4035
406
407

408
407
410
411
412
413

414
415
416

417
418
419
420
421
422

423
424
425
42¢
427

LIKE

HEC-1 1KPUT

| { PP PR 2iiiiaas R L PP P
144 4 ROUTE (KARQUAHALA F.R.5.)

KN ROUTE HYDROGRAPH 29 THROUGH DETENTION
RS 1 EleY 1393

RV 0 1000 1500 2300 3500
e 1393 1395 1397 1399 1401
ke ¢ 121 172 210 243

22200222 822220R 2222202002020 FYT)

KK 15 ROUTE HYDROGRAPK 29 THROUGH REACH 18

RL 0.2
RS 8 FLOK -1
RO 0,040  G.028 0,040 31771 G.0041
RX ¢ i 14 24 3e

RY 1205.% 1205.5 1203.5 1703.% 1200

Kk SUB30

KK RUNOFF FRON SUBBASIN 30

BA  28.¢ .

) 76.0

i 475

KK 5 ROUTE (SADELEBACK F.R.S.)

KX ROUTE HYDROGRAPH 30 THRCUCH DETENTION
RS A 791 AN ¥4

14 0 200 400 1000 [750
RE 179 1181 1183 1I8% 1187
fa 0 100 240 440 670

KK 16 ROUTE HYDROGRASH 30 THROUGH REACH 19

14 0.2
RS 12 FLOK -1
RC 0.040 0,030 0.040 43227 0.0038
RX 0 10 24 64 &)

RY 1149.5 1149.5  li4¢ 1146 1143

£ 22 COMBINE 1-31 WITH 29 AKD 30
KN ADD THREE HYDROGRAPHS
H#e 3

KK {7 ROUTE HYDROGRAPH 1-31 THROUGH REACH 13

RL 0.2

RS ¢ FLOW -1

RC 0,055 0.035 0.055 20833 0.0030
RX 0 1800 2100 2130 2700
RY 1056 1050 1046 1044 1044
kK SUB32

KX RUKOFF FRON SUBBASIK 32

BA 52.4

LS 79.0

5.0

HEC-1 IKPUT

(R DU S PPN TP PN

PAGE 10
..... Y TP SOOI R TTTTTTI L
STRUCTURE
5000 7000 850C 12000 14200
1403 1405 1407 14073 1411
272 298 322 44 1114
71 81 181
1260 1203.5 1205
STRUCTURE
Jeeo 4300 6R00 9300 10500
1189 1191 1193 1195 1197
30 1030 1200 1110 1430
20% 220 70
1143 1146 114
27196 3280 4300
1046 1036 1036.6
PAGE 11

10




JRESR2R2R22202 22202000000 0000 000002222008

1

428
429
430

411
412
433
434
435

436

437
438
43¢
440
441

4“2
443
443
445
e

447
H“e
449

455
436
457
438
439
460

461
462
463
464
463
466

467
468
469
470
471

LIKE

43
Kn
#C

kK
RL
RS
kC
Rx
RY

KK
4]
BA

b
KX
k¥
BA

LS
un

144
KX
HC

Kk
K
B4
LS
up

KK
k¥
kS
RY
RE
f

KK
AL
&S
RC
X
RY

KK
k¥
84
LS
i

10.......1.......2..... R P Y S P YOrTrrrT I

23 CONBINE 1-31 RITE 32
ADD THO HYDROGRAPHS

2

18 ROUTE HYDROGRAPH 1-32 THROUGH REACH 16
0.2

M4 FLON -1

0,065 0,040 0,055 S833T 0.0024
0 700 1300 1400 1350 1600 1800
930 928 924 920 920 924 §28

SUB33
RUNGFF FROK SUBBAXIN 13
47.0
80.0
4.00
SUBl4
RUNOFF FROK SUBBASIK 14
64,1
81.0
4,64

24 CONBINE 1-32 HITH 33 AND 34
ADD THREE HYDROGRAPHZ

x|
SUB3;
RUNOFF FRON SUBBASIN 3§
99.6
87.0
4.73

6 ROUTE (OLD CANP DETEATION BASIN)

LAy Page

2100
93¢

ROUTE HYDROGRAPH 35 THROUGH OLD CANP DETENTION (UPSTRM OF C.A.P.)

1 ELEY 0

0 163 32 489 632 816 978
0 2 4 ¢ § i0 12
0 156 35 585 825 1020 1200

19 ROUTE HYDROGRAPH 35 THROUGH REACK I7
0.2
24 FLOW -1
0.060 0.035 0.060 105600 0.0049
0 200 400 600 800 1000 1200
1004 1003 1002 1000 1000 102 1003

SUB3S
RUNOFF FROK SUBBASIN 36
163.1
79.0
12,23

HEC-1 INPUT

e 1222 1344

14 15

16

1335 410 1500

1400
1004

PP P Yuerns

PAGE 12

11
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472 KK 25 CONBINE 1-34 WITH 35 AND 36

473 KN ADD THREE HYDROGRAPHS

474 HC ]

4715 KK 20 ROUTE HYDROGRAPH 1-36 THROUGH REACH 20

476 Rt 0.2

417 RS ¢  FLOW -1

478 RC 0,065  0.040 0.060 30729 0.0024

479 kX ¢ 400 goe 1000 100 1500 1800 2300
480 RY 84¢ 84¢ 842 840 340 842 84¢ 848
461 KK SUBYT

482 KN RUNOFF FROM SUBBASIN 37

483 B4 45,0

484 {s §3.0

465 i 4.4

48¢ KK 26 CONBIKE [-36 WITH 37

487 Kf  ADD THQ@ KYDROGRAPHS

488 HC 2

489 2 .

JRRRRRRLILILIIIITLLLLLIIIIIILIILRLILIININL P22 082822209833222000022322220020 28288
H H t !
t  FLOOD HYDROGRAPH PACKAGE (HEC-1) 1 t  U.S. ARNY CORPS OF EWGIKEERS H
! FEBRUARY 1931 1 t THE KYDROLOGIC ENGINEERING CENTER 8
! REVISED 30 OCT 8! 1 ? 609 SECOND STREET !
! ! ! DAVIS, CALIFORKIA 95¢lé 1
LRUN DATE KED, JAK 04 1989 TINE 14:07:22% t (916) 440-3285 OF (FTS) 448-3280 2
¢ b H t

RRHIRRAALAIRAIATLITLIATIAILILLLLLIIIING

PRI2282282282RR2etRoseiesediiiseatpsasadss

NARICOPA CO. FLOOD INSURANCE STUDY
CENTEMNIAL WASH HEC-1 (FILE CNHECIF)
CURVE KUNBERS DETERNINED BY UPLAND NETHOD
CBA JGB NO. 0485¢-03-T4 5 JAKUARY &7

10 QUTPUT CONTROL YARIABLES

IPRNT 3 PRINT CONTROL

1eL0T 0 PLOT CONTROL

Q5CAL 0. HYDROGRAPH PLOT SCALE

1 NYDROGRAPH TINE DATA

LEE 30 NINUTES IN CONPUTATION INTERVAL
I0ATE 18APR8S STARTING DATE

ITINE 1200 STARTING TIKE

LY 200 NUNBER OF HYDROGRAPH QRDINATES

HDDATE 22APR88 ENDING DATE
NOTINE 1530 ENKDING TINE

CONPUTATION INTERVAL  0.50 KOURS
TOTAL TINE BASE  99.50 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE NILES
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FRECIPITATION DEFTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PEF SECOKP
STORAGE VOLUNE ACRE-FEET

SURFACE AREA ACRES

TEXPERATURE DEGREES FAKRENKEDT

J3T BB OLXY LLT BB AT REY DAL LT AXT QAT QAT LALOLTY LIV LXD LPT AT QAT LA AR QXX AT RXLATL XXX WAL XL X AL 4R e

2222222202224
! ]
& Kk ¢ SUBR 1 %
! H
122202422222 ¢2
RUNGFF FROX SURRASIN I
SCS DINENSIONLESS UNIT HYDROGRAAFH
LAGTINE = HYDRAU:LIC (ENGTH, AVG. WATERSHED SLOPE AND C.N.
RAINFALL DITTROBUTION = 205 TYPE ]I
70K TINE DATA FOR INPUT TIME SERIES
JYNIN 15 TINE INTERYAL IN WINGTES
JXPATE 16APREE  CTARTING DATE
JXTINE 120:  STARTING TINE

13 BA SURBASIK CHARACTERISTICS
TAREA 67.00 SUBBASIN AREA

PRECIPITATION BATA

14 8 STORM J.B8 BASIK TOTAL PRECIPITATION

TN INCRENENTAL PRECIPITATION PATTERN
0.00 0.01 0.01 0.0! 0.01 0.01 0,01 0.01 0.01 0.01

0.0/ 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.07 0.02
0.02 0.03 0.05 0.38 0.07 0.04 0.03 0.02 0.02 0.01
0.01 0.01 0.01 0.01 0.0! 0.01 0.01 0.01 0.01 0.0!
0.01 0.01 0.01 0.01 0.01 0.01 ¢.01 ¢.01

25 1§ SC3 L05S RATE
STRTL 0.56 IKITIAL ABSTRACTION
CRYNBR 78.00 CURVE NUMBER
RTINP 0.00 PERCENT IKPERVIOUS AREA

26 80 SCS DINENSIONLESS UNITGRAPH
TLAG 5.80 LAG

m

UKIT HYDROGRAPH
60 END-OF-PERIGD ORDIKATES
113, 405, 766, 1213. 1772, 2479, KXTR 4035, 4645, 5061,
5302, 5346, s, S, 4827. 4506, 4147, 3705. 3187. 2713,
2128, 2028. 1763. 1542, 1369. 1208, 1057, 924, 791, 702,

I SUBBASIK RUKDFF DATA
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o131, 537, 470, 406, 388, 309. 271, 218, 207, 183,
159, 140. 122, 107, 91, 80. 71. 62, 5. 30.
4. 40, 34, 29, 24. 20, 5. I1. 7. 2,
11! 1 m 23 22

HYDROGFAPH AT STATION  SUR I

TOTAL RAINFALL = 3.88, TOTAL (085 = 2,09, TOTAL EXCESS = 1.7%

PEAK FLOW TINE HAXINUN AVERAGE FLOW
’ 6-HA 24-KR 72-4F 99.50-4F
+  {(FS) (KR}
{CFS)
+ 7279, 18,50 6514, 3185, 1076, 779.
{INCHES) 0.907 1.7¢8 1.792 .79
{AC-FT) 324¢. 117, o403, &403.

CUPULATIVE AREA = ¢7.00 S@ M1

TTPOLRT ORXLOBXY R OLXT IEE LAT DXL RRL LXL LLT DXL LTL RIT PR LPL ORAY RIT OLAT QAL LXT AXD AL A3TAXE A4 RpEon o ouy an

1280022222222
H 1
27 Kt ? 11 ROUTE HYDROGRAPK | THROUGH REACH 1
! H
9223822222203

KYDROGRAPY ROUTING DATA

28 Rl ROUTING LO5SES
aLpss 0.00 IKITIAL LOSS
CLass 0.00 ADDITIONAL FRACTION LOST
29 RS STORAGE ROUTING
NSTPS 10 NUMBER OF SUBREACHES
ITYe FLON TYPE OF INITIAL CONDITION
RSYRIC -1.00 IKITIAL CONDITION
X 0.00 WORKIKG R AND D COSFFICIENT
30 k¢ KORNAL DEPTH CHANKEL ROUTING
ARl 0,055 LEFT QVERBAKK N-VALUE
ARCH 0.040 KAIK CHANKEL N-VALUE
ANR 0.055 RIGHT OVERBAKK K-VALUE
RLNTH $3500. REACH LENGTH
SEL 0.0050 ENERGY SLOPE
ELNAY 0.0 WAX, ELEV. FOR STORAGE/OUTFLOR CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK =-~ ¢ —----- BAIN CHANNEL --=----- + ==~ RIGHT GVERBANK ---
37 RY ELEVATION  2206.00  2204.00 2202.00  2200.00 2200,00 2202.00  2204.00  2206.00
i DISTANCE 0.00  400.00  700.00 900,00 1100.00 1400,00 1700.00 2100.00
1

CONPUTED STORAGE-OUTFLOK-ELEVATION DATA




fR2225¢ 0000200 R 02320320 2022028222022428

STORAGE 0.00 92.88
OUTFLOK 0.00 8. 44
ELEVATION  2200.00  2206.32
STORAGE  2347.85  2772.45
OUTFLOK  8441.3¢ 10518.13
ELEVATION  2203.16  2203.47

216,38 370,50 335,24
289,30 620,76 1090.35
2200,63  7200.9%  2201.2%
J233.78 313234 427757
12644.43 1541687 18242.7¢
2003.7% 220411 2204.42

770.60
1712.60
2201.58
4871.60

213¢%.62
2204.74

1016.37
2500.8¢
2201.89
3514.61
24799, 08
2205.05

112 KARNING X2¥ NOPIFIED PULS ROUTING RAY BE WUNERICALLY UNSTABLE FOR OUTFLOHE BETHEEN
THE ROUTED HYDROGRAPK SHOULD BE EXAKINED FOR QSCILLATIONS OF QUTFLONS GREATER THAK PEAL INFLOW:,
CTHIS CAK BE CORRECTED BY DECREASING THE TINE INTERVAL OR INCREASING STORAGE (USE A LONGES REACK.)

ES

-

L

-

mn

PEAL FLGH

{CF3:

7110,

PEAL STORAGE

{AC-FT!
207,

PEAE STAGE

{FEET)

2202.93

TIT TXS LEE BRE REE RET R BEX XXT AAT FXT LT XA XX AXE LXLOLITORXT ARE RAT X3P AL 2AL AIT AXDBLTALT rPorRroasr nur o an

33 KK

35 BA

14 P8

15 Pl

294

NAYIKUK AVERAGE FLOK

TI-HR

1076,
1.792
6403,

MAXINUX AVERAGE STORAGE

72-HR

40,

KAXINUN AYERAGE STAGE

1 m
KYDROGFAPH AT STATION 1

TINE
¢-HR 24-HF

{HR:

(CF3

21,00 6359, 1128,
(INCHER) ¢.882 1,73
{AC-FT) 1133, 8205,

TIKE
6-HR 24-Hk

(K}
21.00 191. 116.

TINE
6-HR 24-HR

(HR)
21,00 2202.7% 2201.89

CUMULATIVE AREA =

1220082242204
4 !
H Sug 2 ¢t
4 t
1222820082200

67.00 50 %]

7i-HR

2200,72

1

99.50-HF

79,
1.792
gdee,

97.50-HF

29,

99.50-HR

220052

RUKOFF FRON SUBBASIN 2

SUBBASIK RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 185.00 SUBBASIK AREA

PRECIPITATION DATA

STORN 3.88 BASIN TOTAL PRECIPITATION
INCREMENTAL PRECIPITATION PATTERN

0.00 0.01 0.01 0.01 0.01 0.01

0.01 0.01 0.0! 0.01 0.01 0.01

0.0!
0.01

TLIVXTABJLILIDLLLLIBINLLLNNGT Page

129451 1608.90  1940,00

61171 4998,3¢  4604.70

2202,21  2202,51  220:.84

6206.62  €947.61 7737.80
285%6.64 32651.51 170%¢.¢4

2205.31  2205.68  220e.0i
8441, TO 37097,

0.01
0.02

0.01
0.0i

0.0t
0.0:2

13

<
]
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0.02 0.03 0.0% .36 ¢.67 0.04 0.03 0.02 0.02 0.0:
0.01 0.01 0.0i 0.0i ¢.01 0.01 ¢.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

36 LS SCS LOSS RATE
STRTL 0.47 INITIAL ABSTRACTICN

CRYRBR 81,00 CURVE NUNBER
RTINP 0.00 PERCEKT INPERVIOUS AREA

37 b . SCS DINEHSIONLESS UKITGRAPH
TLAG 15.70 LAG

n

UNIT HYDROGRAPE TRURCATED FRON 159 70 150 IKTCRVALS

UKIT HYDROGRAPH
150 END-OF-PERIOD ORDIKATES
YOLUKE = 1.00
3?1, i14, 639, 817, 973, [1%e,
2367, 2651, 2963, 3319, 3652, 3941,

.

105 158, 26
577, 1805, 208s,
anl, 4745, 497, s112. 5263, 3348, 3474, 3334, 3871,
3se9, Sed3, RIS §5¢e. 2550, 451, 47, 3242, 3124, 001,
4878, 4745, 4605, 4454, 4312, 4136, 3ge60. 3780, 3567, 3358,

l 3147, 2970, 2794, 2619, 2453, 2360. 2237, 2125, 2015, 1914,

[« SO

1815, 1727, 1640, 185, 1492, 1428. 1364. 1300. 123e. 172,
117, 1064, 1012, 939, 96¢. 8il. a0s. 773. 718. 743,
668, 633, 578, siz, 348, $19. 493, 466. 440, 418.
399, 380. 3n0, 341, 322, 304. 291, 278, 265, 252,
238, 223, 213, 206, 19¢. 186, 177. 167, 139, 132.
145, 138, 131, 124, 17, 112. 106, 101, 9¢. 90,
83, 81. 78. 74. 1. 67, 64, 61, 3. 3.
3. ¥i. 30, 48, 46, 44, 42. 40. 36, Jo.
33, i, 2. 27, 2, 4. 22. 20, 18. i7,

t 24 i 1 1
HYDROGRAPH AT STATION  SUB 2

TOTAL RAIKFALL = 3.88, TOTAL (0SS = 1.86, TOTAL EXCESS = 2.02

PEAK FLON TINE NAXINUN AVERAGE FLOW
6-HF 24-KR 12-HR 99.50-HR
+  (CFS) (HR}
(CFS)
+ 10490, 29.00 10276. 1912, 3347, 2423,
(INCHES) 0.516 1,591 2,018 2,01
(AC-FT? $092. 15693, 19916, 19941.

CUNULATIVE AREA = 185.00 S¢ #]

BIT ISP GIY 1P RA1 233 131 BT 233 A3D AL PRY ALE BAT SBL BAT AIF LT AT ALT LXT RAT 3L 41 LT 303 AIT 1T X2 ppr U 1t

123228282222 244
1 4
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' WEK 1 SUR3 1
! t
st
l RUNOFF FRON SUBBASIN 3
SUBBASIN RUNOFF DATA
I 40 BA SUBBASIN CHARACTERISTICS
TAREA 43,00 SUBBA3SIK AREA
I PRECIPITATION DATA
14 P8 STORK 3.88 BASIN TOTAL PRECIPITATION
I 15 P INCRENENTAL PRECIPITATION PATTERN
000 e.01 6.0 0.0 0.00  0.00 0.0 0.0 0.0 0.0
0.00 0.0 0.0 000 0.0 0.0 001 g0l G 0.0
0.0 .63 0.05 0.3 0.7 0.0 0.03 002 0.02 0.0
0.0 0.01  0.00 0.0 0.0 000 000 0.0 0.0f 0.0
I 0.0 000 000 6.0 0.0 0.00 0.0 0.0
TRE SCS L0SS RATE ‘
STRTL 0.50 INITIAL ABSTRACTION
I CRVKER 80.00 CURVE WUNBER
RTINF 0.00 PERCENT INPERVIOUS AREA
4200 SCS DINENSIONLESS UNITGRAPH
TLAG .80 LAG
I  $ 44
UNIT HYDROGRAPK
50 END-OF-PERIOD ORDIKATES
l (22 404, 767, 1M, 1891, WS4, 2. WIS, 403 4iel,
€70, 3651 I5TS. 3257, 2865, 2393, A970. 1663 1410. 119,
1037, 885, 780, 619, S46.  4eS. 1. BT, 286 M2
6. 176, 150. 128, 109, 9. 7. 6. 57, 8.
4, 38, 3. 2. 2. 19, 15, 1. 6. 2,
1 1 1t 1t 1
I HYDROGRAFK AT STATION  SUB 3
TOTAL RAIKFALL = 3.88, TOTAL LOSS = 1.94, TOTAL EXCESS = 1.94
' PEAK FLON  TINE NAXINUN AYERAGE FLON
&-HR 24-HR 72-48 99.50-KR
(CF$) (HR)
l (CFS)
¢ 5890, 17.00 5043, 2234, 749. 542,
(INCHES) 1,090 1,932 1,943 1,943
l (AC-FT) 2501, 4“1, 4456, 445¢.
CUNULATIVE AREA = 43.00 S@ MI
' S11 111 203 117 831 FE8 B30 LRE Q4R SR0 42T ART UMD 130 PRD RR1 GMD 113 133 GED BIT LTT QAL DDY RIY 101 13D B1T 131 4R 43T 483 13
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PEAY FLOK TIxE
6-HR
{CFS) (HRj

+

(CF3)

22,50 let22.

+
—
.
can
L)
~1

(AC-FT) 7994,

CUNULATIVE AREA =

287222282328223
1 1

! 4
N

HYDROGRAPH ROUTING DATA

ANR 0.0%5
RLATH 341735,
SEL 0.0019
ELAAY 0.0

(IKCHES) 0.508

PLLTLTILLILITLXIBRIRLLLALLLLL Page 18§

1993922822 2202
1 ]
43 KK 1 It CONBIRE 1-3
4 !
280802228002 ]
ADD THREE KYDROGRAPHS
45 HC KYDROGRAPK CONBINAT 10N
1008F I KUMBER OF HYDROGRAPHS T0 COMBIKE
1
1w m 11t 1 n
HYDROGRAPH AT STATION 1

KAYIKCE AVERAGE FLOK

24-Hk 72-HR 99.50-KR
12504, 3Tl 374s,
1.37¢ 1,956 1.9%¢8
24802 30770, 30795,

295,00 Sg X1

131330 REE RFDOLRT LT LIL ALY LAT LXY RRT LEY AXL LYY ART LY RXT AL ORAX OREL LYY LA IBLOLIT AXE NIT AL A4R apr 40 iy 4y i

46 KK 1 2.1 ROUTE HYDROGRAPH [-3 THROUGH REACH 2

47 /L ROUTING LOSSES
0L0SS 0.00 INITIAL £OSS
CLass 0.00 ADDITIOKAL FRACTION LOST
48 RS STORAGE ROUTING
KSTPS 8 KUMBER OF SUBREACHES
Iye FLOK TYPE OF INITIAL CONDITION
RSYRIC -1,00 INITIAL CONDITION
X 0.00 KORKING R AKD D COEFFICIENT
49 RC MORNAL DEPTH CHAMKEL ROUTING
AL 0.055 LEFT OVERBANK N-VALUE
AKCH 0.035 NAIK CHAMNEL N-VALUE

RIGHT OVERBAKK N-VALLE

REACH LENGTH

ENERGY SLOPE

NAX. ELEV. FOR STORAGE/OUTFLOK CALCULATION

CROSS-SECTION DATA




TR IIITNARRRT I AN LIRLLILILLLLILLRIIN

LEFT QVERBANK

===~ KAIN CHANKEL -=---=-

LRITLILLLLLLLLRLILILILLLLLL Page

RIGHT OVERBAAK

111 823 21 333 B3 23Y 3XT IR AR pRd 111 AN

3983228888208
? t
52 KK 3 sug 4 ¢
] H
b3o208800828221

RUNOFF FROM SUEBBASIN 4

SUBBASIN RUKOFF DATA

SUBBASIN CHARACTERISTICS
21,60 SUBBASIN AREA

54 BA
TAREA

377

51 RY ELEVATION 2087.00 2087.00 2082,00 2080.00  2082.00 2085 2086.00  2087.00
- 50 RX DISTANCE 0.00  300.00  800.00 1200.00 f600.00 200000  2300.00  2460.00
m
- CONPUTED STORAGE-OUTFLOW-ELEVATION DATA
STORAGE 0.00 2147 85.69  192.80  342.7¢ 53557 T68.30  1027.67  1312.0
QUTFLOY 0.00 16,31 103.55 305,31 6§7.53 (192,17 2005.48 308629 438559
- ELEVATION  2080.00 2080.37  2080.74  2081.11  2081.47 2081.84  2082.21 2082.58  2082.9%
STARAGE 195573 2315.07  2699.40 3108.73 3544 402058 4530.31 S097.07  S5683.2¢
QUTFLON  7660.95 964997 [18R2.74 1436681 1728946 20736.81 24500.94 78598.e7 33029.00
- FLEVATION  2083.68  2084.05 2084.42  2084.79 2085 2085.51  2085.89  2086.2¢  2086.63
111 KARKING 111 KODIFIED PULS ROUTING WAY BE KUNERICALLY UNSTAELE FOR QUTFLOMS BETMZEN  11883. T0  3773%.
THE ROUTED HYDROGRAPH SHOULD BE EXAKINED Fop 0SCILLATIONS OF QUTFLONS GREATER THAN PEAK INFLOW:.
- THIS CAK BE CORRECTED BY DECREASING THE TINE INTERFAL OR INCREASING STORAGE (USE A LONGER RLACH.J
e 1 e 11 1t
- HYDROGRAPH AT STATIOH ?
PEAK FLOW  TIKE KAYIHUN AVERAGE FLIW
§-HR 24-H8 72-HE 99.50-HF
-* (CFS) (HR)
(CFS)
¢ 16451, 2450 16077, 12466, $163, 1744,
- (IKCKES)  0.507 1,572 1,953 1.957
(AC-FTI 7972, 24726, 36724, 30785,
PEAK STORAGE  TIME NAYTHUN AVEGAGE STORAGE
§-HR 24-HR 72-HR 99.50-HR
¢ (AC-FT) (HR)
- 27, 4.50 420. 47, 161, 118.
PEAL STAGE  TINE KAYINUK AVERAGE STAGE
6-HR 24-H8 72-K8 99.50-HR
- ¢ (FEET) (KR
2085.05  24.50 2085.01  2084.47  2082.63 2081.95
- CUNULATIVE AREA = 295.00 S@ NI

1621.38
3908.42
2081.12
mew.um

Q

.t

2087,

111 1P B3P ART LD ORI BIT QLT AEL LT AL L3 A3 AT 4102 11 e
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PRECIPITATION DATA

14 PB STORX 3,88 BASIN TOTAL PRECIPITATION

15 1 INCRENERT AL PRECIPITATION PATTERK
0.00 0.01 0.01 0.0! 0.0! 0.01 0.01 0.01 0.01 6.0!
0,01 0.01 ¢.0i 0.01 .01 0.01 0.01 0.01 0.02 ¢.ec
0,02 0.01 0.0% 0.3¢8 ¢.07 0.04 0.03 0.0 0.62 01
¢.01 .01 8,01 0.01 0.01 0.01 0.01 0.01 0.01 ¢.01
0.01 0.01 0.01 0.01 0.0! 0.0; 0.01 0.01

3 §C5 1035 P&
STRTL 0.47 INITIAL ABZTRACTION
CREKE? 81,00 CURKE Kumpke
RTIHF 0,00 PERCINT IRPERVIGUS AREA

-

56 L7 SOE DINERZIGNLESS URITGRARS
TLAS .27 LA

in

UKIT HYDRGSRAPH

35 END-GF-PERIOD CRADIKATES
[Te. 521, 1043, 1778, 2485, 2851, 2784 2871 2895, 2253,
1794, 1359, 1074, 847, 68s. 49, 427. 341, 271, 215,
42 4 28, 2%
18, 1. 9, 5. i,
1244 m m 1384 1224
HYDROGRAPK AT STATICN SUB 4
TOTAL RAINFALL = 3,88, TOTAL LOSS = 1.8s, TOTAL EXCESS = 2,02
PEAL FiDH TINE HAXIBUE AVERAGE FLOKW
6-HR 24-HR 72-4R 99.50-HR
(CF3) (HR]
(5!

4125, [5.9¢0 Jiot. 1172. 391, 283,

(INCHES) 1,338 2.019 2.021 2,021

(AC-FT} 1538, 2328, 2328. 2128,

CUNULATIVE AREA = 21.60 S@ M)

JIL 3L JXL PBL LAY X3 BLY OPXT XXT BT LXY PLT OXXL RRY RXY XXT LA XXX LT QAT PXL LAT PRy RRE RXT PR 221 1p% rrr 11 13y 11

2042020289289
H H
57 KK ! SuB4A 1
! ]
9382222082884

RUNOFF FROM SUBBASIN 44

SUBBASIN RUKOFF DATA

59 BA SUBBASIN CHARACTERISTICS

3 4
l 169, {3, 108. 8. é8, 54,
1
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TAREA 18.50 SUBBASIN AREA

PRECIPITATION DATA

14 P8 STORK 3.88 BASIK TOTAL PRECIPITATION

15 Pl INCREMENTAL PRECIPITATION PATTERK
0.00 0.01 0.01 0.01 0.0! 0.01 0.01 0.01 0.01 0.01

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.62 6.62
0.0? 0.03 0.0% 0.38 0.07 0.04 0.03 0.02 0.02 0.0!
0.01 0.01 0.01 0.01 0,01 0.01 0.01 0.01 0.01 0.01
0.¢1 0.01 0.01 0.01 0.01 0.01 0.01 0.01

60 LS 5CS 1035 RATE
STRIL (.47 IKITIAL ABSTRACTION
CRYKBR §1.00 CURVE NUMBER
RTINF (.00 PERCEKT INPERYIOUT ARLA

IIH] SCS DIKENZIONLESS UKITGRAPH
TLAG .40 LAG
L]

1

' UNIT HYDROGRAPH
36 END-DF-PERIOD ORDINATES
137. 403, 802, 1373, 1943, 2308, 2437, 2424, 222¢, 1988,
l 1644, 1263, 987. 786, 636, 514, 412, 128, 261, 21,
168, 132, 107, 8s. 9. 3. 4. 35, 28, 24,

20. 16. 12. 8. 9. 2,

m 3¢ 1 t 22281
HYDROGRAPK AT STATION  SUB4A

TOTAL RAINFALL = 3,88, TOTAL (035 = [.86, TOTAL EXCESS = 2.02

PEAK FLOW TINE RAYINUKM AVERAGE FLOK
6-HR 24-HR 72-HR 99,50-HR
+  (CF3) (hR}
(CFS)
+ 3440, 15.50 2626, 1004, 135, 242,
{INCHES) 1.320 2.018 2.021 2,021
(AC-FT) 1302, 1991, 1994, 1994,

CUKULATIVE AREA = 18.50 S@ Ml

113 823 3% 121 313 BXT RRL BRY BP1 $2D AEP BRP LYD IRY BRY QLT LT LPL BT AT RAT AXL RAT TEL QXL REL Q4T X 131 p1r 117 103N

122200000 0802¢1
1 1
62 KK H 2! CONBINE 1-3 NITH 4 AKD 44
t t
2822408802824
ADD THREE HYDROGRAPHS

64 HC HYDROGRAPH CONBINATION
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(et )

~ununnuununuaungnn«nuuunuunnuununnunnunnnu TULTXLILLLALLLILLTALNNLEL2220 Fage

1C0KP 3 NUNBER OF HYDROGRAPHS TO COMBINE
1
1 1t 11t 111 1
HYDROGRAPH AT STATICN 2
PEAK FLON  TINE NAXINUN AVERAGE FLON
6-HR 24-HR 72-48  99.50-HR
+(CFS) (HR!
(CFS)
o 17871, 2350 17400. 13462 5882. 4269,
(INCKES) (.48 1,494 1,956 1,964
(AC-FTV 8628, 28701, 3499, 38107,

CUNGLATIVE AREA = 335,10 3@ NI

ISP IR AR AN SR AR SR A 22 R 22 AR 2 R AR RS AN R 2 Tr: 11t TRy oTIDOTRY RRE L% 2T ML OIET LN 4 4L A an ISR ISR ANFRADSFAD SRR 22 A0 21

1983328 22322081
1 H
&5 KK ! SUB 5 8
i !
i n
RUNGFF FRGN SUEEASIN
SUBBASIN RUKOFF DATA
67 BA SUBBASIN CHARACTERISTICS
TAREA 48,70 SUBRASIN AREA
PRECIPITATION DATA
14 P STOkA 3,88 BASIK TOTAL PRECIPITATION
15 Pl INCRENENTAL PRECIPITATION PATTERK
0.00 0.91 0.01 0.01 0.01 0.01 0.0! 0.01 0.01 0.01
0.0! 0.01 0.0{ 0.01 0.01 0.0! 0.01 0.01 0.02 0.02
0.02 0.03 0.05 0.38 0.07 0.04 0.03 0.02 0.02 0.01
0.01 0.01 0.0¢ 0.01 0.01 0.0! 0.0! 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.0t 0.01 0.01
68 LS SCS LOSS RATE
STRTL 0.53 INITIAL ABSTRACTION
CRVNER 79.00 CURYE RUMBER
RTINP 0,00 PERCENT INPERVIOUS AREA
89 U0 SCS DINENSIGNLESS UKITGRAPH
TLAG 2.90 LA

b 244

UNIT HYDROGRAPH
31 END-OF-PERIOD ORDIKATES
531, 1576. 3226, 5347, 6894, 7433, 7344, 6381. 5612, 429¢.




JR32222220 0822880008000 038 000828020208 02221

1918,
143,

2447,
189.

319,
244,

112 11 11

TOTAL RAINFALL =

PEAX FLON TINE
) é-HE
¢ ((F5) (KR)
(CFS)
¢ 93, 15,00 6690,
(INCHES) 1.277
(AC-FT) 3318,

CUNULATIVE AREA =

193222082282 28]
b t
TG KK ! K
s !
1208022282221

1398524383934
? ]
73 KK b4 R I
4 !
198232888828 2¢1

HYDROGRAPK AT STATIOK

1,88, TOTAL L0SS =

14%6. 1141. 883,
111, 67. 71
294
38§

2,01, TOTAL EXCESS =

NAXINGK AVERAGE FLOW

24-HR 72-4R
2443, 8§15,
1,88¢ 1.867
4845, 484§

48,70 5¢ M)

COMEIKE 1-4A KITH §

ADD THO HYDROGRAPHS

211 181 BP1 B3 P13 DX B3R LRY B1% 831 BRD $RE BT RRY 21X B12 R2R 211311 111 32T B3 BTT 2XT LR2 132 X1 N1 10

ROUTE HYDROGRAPH 1-5 THROUGH REACH 3

RRNRNNIINNILAINI Fage 23

1.87

689. 528. 402, 313.
57, 42. 30. 18.
m
99.50-Hf
%0,
1.8¢7
4848,

11D L1 TR YRR LLL LAY LAD IIT XY QLT LI QRT LLL RET ORRE 3L qed ¢y prd pa i IDPOR3rOPXE BT XLE LT LMY ML 1T 21 AN

72 K HYDRGERAPH CONBINATION
1CaK? 2 KUKBER OF HYDROGRAPHS TO COMBIKE
1t
n 394 mn i i
HYDROGRAPH AT STATION k|
PEAK FLOW TINE NAXINUN AVERAGE FLON
6-Hk 24-HR 12-HR 99.50-H8
+  (CFS) (KR}
(CFS)
¢+ 19493 22.50 18935, 13430, 6676, 4859,
(IKCHES) 0.459 1.500 1.946 1.952
{AC-FT) 9389. 30705. 39842, 39955,
CURULATIVE AREA = 383.80 S@ NI

1o e
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HYBRUGRAPH ROUTING DATA

1
PEAK FLOK TINE
+ [CFS) (hR)
¢+ 19501, 23.50
PEAK STORAGE  TINE
t (AC-FT! (He!
216, 23.50
PEAK STAGE  TINE

1 11 1 83
KYDROGRAPH AT STATIOK J
KAXINUN AVERAGE FLOK
6-HR 24-4R 72-HR 99.50-HR
(CFS)
18917, 15436, 6689, 4857,
(INCHES) 0.438 1.49¢6 1.944 1.931
(AC-FT! 9380, Joel7, 39802, 39738,
NAXINUN AVERAGE STORAGE
6-HR 24-HR 72-4R 99.30-KR
211, 184, 92, 67.

MAYINUK AVERAGE STAGE

THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR QUTFLOKS GREATER THAN PEAK INFLOKE,
THIS CAN BE CORRECTED BY DECREASING THE TINE INTERVAL OR INCREASING STQRAGE (USE A LOKGER REACH.!

74 RL ROUTING LOSSES
I Q.00 INITIAL L1855
CLass 0.00 ADDITIONAL FRACTION LOST
79 RS STORAGE ROUTING
KSTRS 10 NUNBER OF SUBREACHES
ITYP FLOK TYPE OF INITIAL COKDITIQF
RS¥RIC -1,00 INITIAL COMDITION
X 0.00 KOREING £ AKD U COEFFICIENT
7é R NORMAL DEPTH CHANKEL RDUTING
ANL 0.055 LEFT OVERBANK K-YALUE
ANCH 0.040 MAIN CHANKNEL N-VALGE
AKE 0,055 RIGHT QVERBAML N-VALUE
RLNTH 18750, REACH LENGTH
SEL 0.0022 ERERGY SLOPE
ELnAx 0.0 KAY, ELEV. FOR STORAGE/QUTFLON CALCULATION
CROSS-SECTION CATA
==~ LEFT QVERBAKL -=- ¢ ------ NAIK CHAKNEL ------- # --- RIGHT OVERBANK ---
T8 RY ECEVATION ~ Z078.00 202,00  2023.00  2020.00  2026.00  2023.04  20Ze,00  2028.00
77 k) DISTANCE 0,00  30C.0¢ 460,00 8GO0 1300.00  1800,00  240G.00 2704, 08
e
COMPUTED STORAGE-DUTFLOR-ELEVATION DATA
STORAGE 0.00 135,77 289.15 480,71 447,91 856.91 1081.71 1324.31 1384.77  [862.94
QUTFLOK .00 29¢.75  969.34  1963.72  3272.12 4898.21 6B50.42  9139.36 1217377 1364570
ECEVATION  2020.00 2020.42  2020.84 2021.26 202i.68 2022.11 2022.53 2022.%% 2023.37 203,79
STORAGE  2156.96 2472.79  2804.42 3153.86 3521.11 3907.59 4316.81 4748.92 §203.97 §481.87
QUTFLEK  19521.,00 23794.42 28476.41 J3573.50 3%092.34 45G21.4% §1412,33 G8273.07 63610.3¢ 73414.74
ELEVATION  2024,21  2024.63  2025.05  2025.47  2025.89 202¢.32 2026.74 2027.1¢6 2027.58  2028.0¢
210 HARKING 231 MORIFIED PULS ROUTING MAY BE WUMERICALLY UNSTABLE FOR QUTFLONS BETHEEK 969, T0 73415,




JRRE2EeSSPRR2RRE20292222222822 2220222228

6-HR <
+  {FEET) (HR}
2024.21 21.50

CUKULATIVE AREA = 383.80

2024.14 2023,

TRLLTLVLTLLRASPARLLLI2 2022200 Page

72-HE 99.50-HR

2021.50

2022.04

U 1

25

222 OREE BRT XRL QAT BXL AXT LXT QLY LR BT AT FIT ALT PAL XXT AAT LIT LAT RLT QAT XXT NXT NRT AIT NAX DAY XNL 3T 11 uar 1o

2222220020420
! !
b4 SUs &t
1 s
IS SSRRRER e84
RUKOFF FRO¥ SUBEATIN o

79 K

SUBBASIN RUNOFF DATA

SUBRASIN CHARACTZRISTICS
TAREA 23.70° SUBBASI
PRECIPITATION DATA

14 FE STORM 188

K AREA

BASIN TOTAc PRECIPITATION

INCREMERTAL PRECIPITATION PATTERK

0.00 ¢.01 0.0: .01 ¢.01 0.1 0.01 ¢.01

0.01 0.01 0.01 0.01 0.01 0.01 ¢.01 0.01

¢.02 0.01 G, 0% 0.38 0.07 0,04 0.03 0.02

0.01 0.01 ¢.01 0.01 0.0! 0.0! .01 0.01

0.01 ¢.01 0.¢1 0.01 0.01 0.01 0.01 0.01
82 (8§ SCS LOSS RATE

STRIL 0.47 IKITIAL ABSTRACTION
CRVKBR R1.00 CURVE KUKBER
RTI4P 0.00 PERCENT INFERVIOUS AREA
83 00 SCS DINENSIORLESS UKITGRAPH
TLAG 2,59 LAC
n
UKIT HYDROGRAPH
28 END-OF-PERIOD ORDIKATES
335, 1018. 2110, 3323, 3942, 4007, 3636, 3109. 2332,
1256. 93. 1. 340. 406, 303, 225, 171. 129,
73. 8. 2. 33. 2. 17. 10. J.
1t 244 1 93 228
HYDROGRAPH AT STATION  SUB 6
TOTAL RAINFALL = 3.88, TOTAL L0SS = .86, TOTAL EXCESS = 2.02
PEAK FLON TINE BAXINGK AYERAGE FLON
6-HR 24-HR 72-HR 99, 30-HR

+  (CF3) (HR!

l i5 Pl

0.01
0.02
0.02
0.0;

1683,

97.

0.1
¢.02
0.0:

0.0
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(CF2?
+ 5125, 14,50 3647, 1287, 429, 1.
(INCKES! 1.43] 2.020 2.021 2.0
(AC~FT) 1809, 2554, 2535, 28868,

CURYLATIVE AREA = 23.70 S4 NI

$12 8 REY ATY RXL LAY RXT LET LT XBL PRD BLY AXT RIT XAT RIT XX XYL XXX AIT XXT A4T DB OLXT LIT AL XYL RIT I3 1 1 orrr st

1958202828081
! !
64 1 1 SUp 7t
! H
nuia

RUKGF- FRGX SUBEAZIN 7

SUBBASIK RUNOFF DATZ

§e BA SUBEASIN CHARACTERISTICS
TAREA 44,70 SUBRASIK AREA

PRECIPITATION D474

STOR¥ 3,88 BASIN TOTAL PRECIPITATION

0.00 ¢.0! 0.01 0.01 0.01 0.01 0.01 0.0§ 0.01 ¢.01
0,01 0.01 0.01 0.01 0.01 0.0! 0.61 0.01 0.0 0.0:
0.02 0.03 0.0% 0.38 0.07 0.04 0.03 0.02 0.02 0.01
0.0 0.01 ¢.01 0.01 0.0! ¢.01 0.01 ¢.01 0.01 0.01
¢.01 .01 0.01 0.01 0.01 0.01 0.0! 0.01

& 5 §C3 LSS RATE
STRTL 0.53 IMITIAL ABSTRACTION
CRYNBR 77,00 CURVE KUKBER
RTINP 0.0G PERCENT IKPERVIOUS AREA
88 un SCS DINENSIORLESS UNITGRAPH
TLAG 4.01 LA

1

UNIT HYDROGRAPH
47 END-OF-PERIOD GRDIKATES
214, 665, 1279, 2134, 3217, 4178, 4177, 503¢. 5038, 4792,
4389. 3909, 3288, 2618, 2116, 1739, 1411, 1210. 1003, 825.
§79, 560, 446, 381, 318, 259, 214, 179. 146. 122.
101, 83. 69. 7. 49. 42, 33, 28. 21. 13,

10. 4.

m 1 b 224 1 234
HYDROGRAPH AT STATIQN  SUB 7

TOTAL RAINFALL = 3.88, TOTAL LOSS = 2.01, TOTAL EXCESS = 1.87

ll 14 7§
15 P1 THCREXENTAL PRECIPITATION PATTERN
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KAYINUNE AVERAGE FLOW
6-KR 24-HR 72-HR

PEAK FLON TINE
99.50-Kk
o (CFS) (KR)

{(FS)
2238, 748. 541,

1.862 1.867 1.867
44319, 4450, 4430,

5465,
1.137
2710.

+ 6689, 16.50
(INCHES)
{AC-FT}

CURULATIVE AREA = 44,70 SQ Al

BRTOIRT LT GRY ORRD QLA LRT RRT DAL AXT RXT IXX LT RXT I OLIT LD OLTT ALY BXT RBL 333 ABL LAY ORRY LND AT 44D Q23 131 i1 n

iy
¢ b
87 Kk 1 + 1
1 ?
1R2R¢R 2R 2222281

COMEINE -5 WITH 6 AND 7

ADD THREE HYDROGFAPHS

4

HYDROGRAPK COKBINATION
1CoKF

9 K
3 MUKEER OF HYDROGRAPHS TO COKBINE

e

HYDROGRAPH AT STATICK 4

NAYTHUN AVERAGE FLOX

PEAX FLOK TIKE

+  ((FS)

6-HR 24-HR 72-#R 99, 50-HR

(KR)

{CFS)
§709.

1.94¢
40943,

78se.
1,919
46759,

18448,
1.%17
38530,

23264,
0.478
11336,

+ 21317, 16.00
{IKCHES)

(AC-FT)

CUNULATIVE AREA = 452.20 50 Al

BE1 1D0 330 330 LT LD RXT RED LT ATE RIT LT LLT LRL AL LD BRE LXT XX RAT BT AIX LT IBL LR prr rpdopn an iy e

1288220022838 31
! 1
92 KK t 41
] !
2823282800884

ROUTE HYDROGRARH [-7 THROUGH REACH 4

HYDROGRAPH ROUTING DATA

ROUTING LOSSES
01055

93 AL
0.00 INITIAL LOSS

€L0sS

94 RS
HSTPS

l mnt n 1 mn m

0.00 ADDITIONAL FRACTION LOST

STORAGE ROUTING

10 MUNBER OF SUBREACHES




12% HARNING X3t MODIFIED PULS ROUTING WAY BE NUNERICACLY UNSTABLE FOR DYTFLOWS BETHEEN 5679, TD 41979,

mn m 1 e 1t
HYDROGRAPK AT STATION 4
PEAK FLOK TIKe NAXINUN AVERAGE FLGH
6-HR 24-HR 12-HR 99.30-HR
(CFS) (KR}
(CFS)
¢ 26730, 18,00 22948, 18242 7832, 5693,
{INCHES) 0.472 1.502 1.932 1.941
(AC-FT) 11379, 38221, 46601, 48814,
PEAK STORAGE  TINE NAXINUK AVERAGE STORAGE
6-HR 24-HR 72-HR 99.50-HR
+ (AC-FT) (HR)
548, 18.00 491, 416, 207. 152,
PEAK STAGE  TINE NAXINUN AVERAGE STAGE
6-HR 24-HR 72-HR 99.50-HR
¢ (FEET) (R}
1944.79 18.60 1944.43 1943.92 1942.13 1941.60

FRER 2300000222 4202020 28220 222022222222282
¢

IINNIVATLLLLILLLLLILITLRILILL Page 28

ITYP FLOK TYPE OF INITIAL CONDITION
RSVRIC ~1.00 IKITIAL CONDITION
X 0.00 NORKING R AKD D COEFFICIERY

97 RC NORKAL DEPTH CHANKEL ROUTING
Ant 0,050 LEFT QVERBANK K-VALUE
AKCH 0.060 NAIK CHANKEL K-VALUE
AKR 0.055 RIGHT OVERBANK K-VALUE
RLNTH 3854!. REACH LENGTH
SEL 0.0023 ENERGY SLOPE
ELNA 0.0 NAY, ELEV, FGR STOFAGE/QUTFLOM CALCULATION

CROSS-SECTION DATA

<= LEFT OVERBAKE --- ¢ ------ HAIK CHAKNEL -=~---- + === RIGHT QYERBAKY ---
97 R ELEVATION  1946.00  1944.00  1942.00  [940,00  1S40.00 1942.00  [944.00  [94¢.00
9% RX DISTARCE Q.00 200,00 S00.00 800.00  1500,00 170000 [50C.00 00,00

1

CONPUTED STQRAGE-QUTFLON-ELEVATION DATA
STGRAGE 0.00 206,61  433.26%  686.01 958,80 1253.é4  1970.55  1909.%) 2270.51  2653.60
QUTFLOH 0,00 1.8 606,61 1220.96  2021.18  3006.15  4iT8.0%  G6TI.08 748,64 F4T4.46
ELEVATION  1940.00  1940.32 1940.63 1940.95 1941.,26 1941.58 1941.8% 942,21 1942.33 1942.84
STORAGE 058,74 348533 935,19 4406.25  4875.,94  5403.28  §923.27 &470.90 703118 7e02.i0
QUTFLOW  11e7D.34 [4208.74 16773.07 19671.49 22509,45 26177.34 2977¢.47 33608.4% 37675.14 41978.%4
ELEVATION 1943016 1941.47  1943.79  1944.11  1944,42  1944,74 (945,05 I948.37  1945.68  1940.00

THE ROUTED HYDRCGRAPH SHOULD BE EXAKINED FOR OSCILCATIONT QR OUTFLONS GREATER THAN PEAK INFLOWS,
THIS CAK BE CORRECTED BY DECREASING THE TINE INTERVAL R INCREASING STORAGE (USE A LONGER REACH.!

CUNGLATIVE AREA = 452,20 S0 ]

121 222 1RP TRD PR LR BT BXL AAL DAL ITE BLL LAY RET LRT BET TIL QAL A4D LAY L4 AR AR LIT ALT AT LT 2L 113 g3y apr 431




20 PRSRERIRSIRRERPIIIFIPLEICRRSRTRRERTFE]

ptrt
t 1
l WKE 0t SIEE ¥
t !
1eessreane
' RUKOFF FRON SUBEASIN 8
SUBBASIN RUKOFF DATA
' 106 EA SUSBASIN CHARACTERISTICS
TAREA 30,30 SUSEASIN ASEA
' PRECIPITATION DATA
14 PB ST08K 3,85 BASIK TOTA: PRECIPITATION
l 15 p1 INCRENENTAL PRECIPITATION PATTERY
0.00 001 061 0.0 0.0  0.01
0.0 0.6 00r 0.0 0.0 0.0f
0.02 0,03 0.05  <=0.38 0.0 0.04
e.00 001 wai 0.0 0.60 0.0f
0.00 0.0 001 0.0 0.00 Q.08
' 101 (3 503 1071 RATE
STRTL 0.50 IKITIAL ABSTRACTION
l CRVKER 8000 CURVE NUNELE
RTIN? 0.00 PERCENT INPERVIOUS AREA
107 UF SCS DINENSIONLESS UNITGRAPH
' TLAG 280 LAG
11
l UNIT BYDROGRAPH
31 END-0F-PERIOD ORDINATES
M4 1022, 2037, MY, 4458, 4794, 4725
041, 1563, 1225, 955, TM. 566, 438,
155, 120, 92, 70, 5. 6. 3.
l 3,
1 e e 11 1
HYDROGRAPK AT STATION  SUB 8
l TOTAL RAINFALL = 3.88, TOTAL (0SS = 1.94, TOTAL £XCESS = 1.94
PEAK FLON  TINE NAXINUN AYERAGE FLOW
l 6-HR 24-HR T2-HE 99.50-K
¢ (CFS) (4)
(CFS)
' e M. 15,00 4494, 1634, 545, 394,
(INCHES) 1.3 1,942 1,943 1,943
(AC-FT) 2228, 141, 141, 3243,
l CUNULATIVE AREA = 31.30 S Ml

0.01
0.01
0.03
0.01
0.01

4230,
336,

SRR RRR R RRRRRR RS2 2R RS2 R RS H] Pace

0.01
¢.02
0.0f
0.01

0.01 0,01
0.0f 0.02
0.02 0.07
0,01 G0l
0.01

3897, 1741,
236. 196,
26, 18, 11,

29
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D11 OBXD AR FXT LD LXT LEY RRT ORRD R XXL BRY XXT XBY AILXXY AR XAL BAY RAT RAT BRYOXILBIL LA BWT MNP AXE Rid onplonn a3

32822230822 2¢]
t H
103 KK ! SUBeA 1
! 1
nunnnan

RUNDFY FRGK SUBRASIN £A

SUBBASIN RUNOFF DATA

10% B4 SUBBASIK CHARACTERICTICS
TAREA 16,20 SUBBASIN AREA

PRECIPITATION DATA

14 PB STORK 3,88 BASIN TOTAL PRECIPITATION

0.0¢ 0.01 0.0; 0.01 0.01 0.0! ¢.01 0.0; 0.01 0,1
G.C! 0.01 0.0] 0.01 0,01 0.0! ¢.01 ¢.01 0,02 0.02
0.02 0.03 (.08 {18 0.07 0.04 0,03 0.02 G.02 0.0!
0.01 ¢.0! 0.01 ¢.0! 0,01 0.01 0.0] 0.0] 0,01 0.0;
0,01 0.6l 0.0; .01 0.0f 0.01 0,01 .01
1oe (3 85 L0357 RATE

STRTL (.90 IKITIAL ARETRACTILN

CRYNE? 80,00 CURYE WUWRER

RTINP (.00 PERCENT INPERVIGU: AREA

167 40 SC DIMERSIONLERT UNITGRAPK
TLAG 2,33 A6

m

UNIT HYDRQGRAPH
25 END-DF-PERIOD ORDINATES
290, 896, 139¢, 27405, 3625, 2090, 473, 1880, 1302, 944,
704, 314, 374, 273, 198. 144, 10¢. 7. s, 41,
1. 24, 17. 1, 3

24 34 1 1t 224
HYDROGRAPK AT STATION  SUBSA

' 158 INCRENENTAL PRECIFITATION PATTERN

TOTAL RAINFALL = 3.88, TOTAL (0SS = .94, TQTAL EXCESS = 1.94

l PEAX FLOW TINE NAXINUR AVERAGE FLOW
é-Kf 24-HR 72-KR 99.50-HR
+ ((F3) (KR}
(CFS)
+ 3764, 14,50 2457, 84¢. 282, 204,
{INCHES) 1.410 1.943 1.943 1.94

l (AC-FT) 1218, 1678, 1679, 1679.

CUNULATIVE AREA = 16.20 SQ K]
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790
a0 202 a0) G 0
;3.% 3 04 302 " |
9.
341 13 [y 11 V °fIv 7/
N\

pa—

Ve ; ]

78 \\L6Z : 3

‘ 798 50.0

82.0 14 /157 83
159 #0

@ o NARROW DAM

T+ 244
80.0

210 \ VIIL( &0
% 5 18 289507 = KEY
' 84.0 ,
';('7760 % 20 XXI 720 20 Drainage Area(mi)"
118 I 20 Curve Number
19 1A 212 Lag Time (hrs)

SUBBASIN

X 700
TIGER WASH F.R.S. COMBINED
HYDROGRAPHS

22 %
Awe
X\

ROUTING REACH

CETENTION
STRUCTURE

25 /249
770 1013 o
421 2%‘5’
24\ 26 X1 \ 29
7.0 HARQUAHALA F.R.S.
319 gt NES
15.06 g;’o XVl
28
280
X|V 78.0
/ 475
SADDLEBACK F.R.S.
EAGLETAIL DETENTION 990
(CAP Lateral) -\ XV 876 ) GRANITE REEF DETENTION
790 35 N&72 (CAP Crossing of Old Camp Wash)

Centennial Wash

SCHEMATIC OF THE
BASIN LOGIC USED IN HEC-1

JOB NO. 04856-03-74 JANUARY 1989 ASSOCIATES (o2 saaraon
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NOTE: EXTERIOR DRAINAGE BASIN BOUNDARIES AND INTERIOR SUB-BASIN BOUNDARIES WERE

DELINEATED ON U.S.G.S. TOPOGRAPHIC MAPS (7.5 MINUTE, 1:24000). THIS MAP IS AN
KEY EXHIBIT TO SHOW BASIN DIVISIONS AS INPUT IN THE HEC-1 ANALYSIS AND SHOULD NOT BE
USED TO CHECK BASIN DELINEATION OR AREA.
<> CONCENTRATION POINT
o
- , | DRAINAGE BASIN BOUNDARY FIGURE 3
\ S e e SUBBASIN BOUNDARY y ' -
S ' | Centennial Wash
L . SUBBASIN NUMBER
L Flood Insurance Study
A XX 'ROUTING REACH NUMBER , | 1 Maricopa County, Arizona
——$———p——  CENTRAL ARIZONA PROJECT | TOPOGRAPHIC MAP SHOWING
L : - \ | | \ | FLOOD CONTROL STRUCTURES
a 1" = 4 miles 5 CELLA BARR 2075North sixth Avenue )
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